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Abstract:

This Interactive Qualifying Project Report assists Holden, Massachusetts in meeting the requirements of
Massachusetts’ Green Communities Act. Using the data collected from town officials on energy usage, we are
able to identify which buildings would be targets to implement energy saving measures. By touring Town
owned buildings, it became clear that lighting changes are the best way to reduce Holden's energy consumption.

We demonstrate Holden’s progress on each criterion, and what can yet be done to reach the overall goal.



Executive Summary:

Background:

An increase in global greenhouse gases, as well as the rising costs of energy has caused many
individuals and organizations to look into programs to promote the reduction of energy consumption and use of
alternative energy sources. The Commonwealth of Massachusetts is in many ways leading the way when it
comes to governments promoting energy efficiency and conservation. One of the programs introduced in 2008
is the Green Communities Program. This program provides funding to municipalities who commit themselves
to certain energy reduction and alternative energy criteria. When a municipality becomes eligible, funding from
the state starts around $125,000 and rises based on its proposed solutions and needs.

The Criteria:

There are five criteria that municipalities are judged by when applying for Green Community Status.
These are:

1. As-of-Right Siting — This criterion may be met by a municipality by providing zoning for any of three
kinds of facilities: renewable or alternative energy generation facilities, renewable or alternative energy
research and development facilities, or renewable or alternative energy manufacturing facilities. This
zoning cannot be subjected to unreasonable regulations or require special permitting.

2. Expedited Permitting — This criterion means that no permits for the “as-of-right" siting take longer than
a year to be issued.

3. Energy Reduction Plan — This criterion requires that the town develop a plan to reduce energy usage by
20 percent over five years. The town must first choose a “baseline” year to measure from. This year can
be up to three years in the past. Most often the funding that is granted by receiving Green Community
designation is used to implement the strategies in the energy reduction plan.

4. Fuel Efficient Vehicles — This criterion requires that the town promise to purchase fuel efficient vehicles
in the future when replacing old ones. A “fuel efficient vehicle” is based off of the Environmental
Protection Agency's standards. Many “heavy duty” vehicles are exempt from this requirement because
of the huge costs and impracticalness of buying a fuel efficient fire engine for example.

5. Adoption of Stretch Codes — This criterion requires that the town adopt a code that requires new
construction of homes to use energy efficient standards to reduce the use of energy in homes. The easiest
way to do this is to pass the stretch code set in the Massachusetts State Building Code. These codes are
updated every few years where the current “Stretch Code” becomes the regular standard, and a new
stretch code is created.

Methodology

The group's initial step to move forward with the project was to meet with town officials from Holden to
determine if the Green Communities program was something they were interested in pursuing, and if it “made
sense” for Holden. From the two meetings with these town officials we gathered that the Town is pretty
environmentally conscious, which can be seen in the new public safety building and use of solar panels on the
Senior Center. Despite this, they had not made an attempt at applying for Green Community designation, and
expressed some concerns regarding the requirements and feasibility of the Act. They recommended that we
create a “roadmap” of some kind to help them move forward. Our group then set out to gather information from



the Town by analyzing energy usage data, speaking further to town officials and visiting town facilities to try
and determine just what needed to be done to move forward with each part of the Act.

Results and Recommendations

Criterion 1 — According to the Town Building Inspector, Dennis Lipka, Holden has no restrictions on the
zoning for renewable or alternative generation facilities. Holden also has an area of land that has shown
reasonable potential for one of the qualifying facilities, solar photovoltaic, for renewable energy or alternative
energy generation. In order to complete this criterion, Holden needs to write a letter confirming that the Town
of Holden allows for renewable energy or alternative energy generation facilities on this designated site.

Criterion 2 — Holden’s current permitting process has rules in place which make most certifications
occur between 60 and 70 days. These rules established in the Town Bylaws meet the requirements of
“Expedited Permitting” and thus this criterion. In order to complete the criterion, Holden must send a letter to
the Department of Energy Resources detailing the Town's regulations and procedure to prove their compliance
with this criterion.

Criterion 3 — In order to try to reduce energy consumption in Holden by 20 percent, we traveled to
different municipal buildings to determine where there are inefficiencies and where upgrading could occur. It is
while doing this that we came across the 2006 Energy Audit Reports that were very helpful to us in pointing out
potential energy and cost savings. Some of the common changes that could be made throughout the buildings
are switching to natural gas heating, installing programmable thermostats and allowing for zone heating, and
updating all lights to fluorescents or LEDs. Other recommendations we made were to pursue LED streetlights,
and better insulating the DPW garage.

Criterion 4 — To complete this requirement the Town of Holden must write a letter promising to
purchase only fuel efficient vehicles. The strictest standard for this requirement is 29 miles per gallon for a 2
wheel drive car. The Town already has a list of vehicles that will just need to be kept up to date.

Criterion 5 — In order to complete this requirement the Town needs to pass a new building code that
meets the requirements of the Stretch Code. This will have to be put to a vote at a town meeting, and will likely
require lobbying from the town to convince citizens to pass it.



Background:

Introduction:

Green House Gas emissions and the rising cost of energy in the 21st Century led the Commonwealth of
Massachusetts on a path towards promoting renewable energy and energy efficiency. The clean energy sector is
the fastest growing in Massachusetts and the Commonwealth is the number one state in the nation for energy
efficiency policy (Eldridge, 2012). In order to promote the clean energy agenda, Governor Deval Patrick signed
the Green Communities Act in July 2008. Statistics show the Green Communities Act is effective in increasing

growth in the clean energy industry. Deval Patrick stated,

The clean energy industry grew nearly 7 percent in Massachusetts last year, and added thousands of
kilowatts of renewable generation and thousands of jobs — not by accident but because we passed the
Green Communities Act and joined the world’s fundamental shift towards efficiency and renewable

energy (Nash, 2012).

The ambitious Act's goals are to boost energy efficiency in electricity generation and consumption, attain
the cheapest sources of energy, and to continue to promote the growing clean energy industry. Under the Green
Communities Act, the law:

e Requires investor owned utilities to increase investment in energy efficiency measures, which reduce

demand and deliver savings to customers

e Mandates the design and implementation of three year energy efficiency plans for gas and electric

utilities

o Provides funding for efficiency measures via the auction of power plants’ pollution allowances through

the Regional Greenhouse Gas Initiative

o Requires that 15 percent of electricity be supplied by new renewable power facilities by 2020



o Establishes a pilot program for utilities to enter into long term contracts with renewable energy
developers to facilitate financing for the projects and to lock in predictable prices for clean energy for
customers

o Encourages green building design through updated codes, training, and assistance (Conservation Law
Foundation, 2012).

The Act also promotes the production of renewable energy in Massachusetts through numerous means,
including:

e Requiring utility companies to enter into 10 to 15 year contracts with renewable energy developers to
help developers of clean energy technology acquire necessary financing

o Promoting “net-metering,” which allows the owners of wind turbines and solar generated power to sell
their excess electricity into the grid at favorable rates for installations up to 2 megawatts

o Authorizing utilities to own solar installations for use on customers’ roofs for up to 50 megawatts apiece
(Beveridge & Diamond, P.C., 2008).

Under the Act, an incentive program and the Green Communities Division in the Department of Energy
Resources (DOER) were also established. The Green Communities Division was created to assist the
Commonwealth's municipalities and other local governmental bodies to reduce energy consumption and costs,
reduce pollution, facilitate the development of renewable and alternative energy resources, and create local jobs
related to the building of renewable and alternative energy facilities and the installation of energy efficient
equipment (Energy and Environmental Affairs, 2012). The Division supplies communities designated as a
Green Community with grant money to continue with green initiatives.

In order to become recognized and designated as a Green Community, a municipality must meet the five
criteria of the Green Communities Act. It is important to note that communities served by municipal light
departments can become eligible to participate in the grant program. The communities served by municipal light
departments need to adopt the renewable energy charge. Holden has adopted the renewable energy charge as of
2009 (MassCEC, 2012). However, Holyoke is the only community out of the 110 designated as a Green

Community to be served by a municipal light department.
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Figure 1

As a group composed of members from different backgrounds, sustainability and green initiatives have
brought us together to investigate the implementation of the Green Communities Act. In our Interactive
Qualifying Project (IQP) we hope to pursue the overall goal of assisting, in any way possible, Holden,
Massachusetts in becoming a Green Community. In choosing to work with the Town of Holden, we wanted to
remain local to be able to witness changes that we may have instilled in the Town. One of our members has also
been a resident of Holden for nearly twenty years, and with family members in the local government, Holden
seemed a reasonable and feasible choice for the project site.

The following criteria need to be met in order to become designated as a Green Community.



Criterion 1 - As-of-Right Siting:

Criterion 1 may be met by a municipality by providing zoning for one of three kinds of facilities:
renewable energy generation facilities, renewable or alternative energy research and development facilities, or
renewable or alternative energy manufacturing facilities. “As-of-right” is defined as siting that provides for the
allowed use of these facilities and does not unreasonably regulate, or require a special permit or variance. “As-
of-right” development projects that meet local zoning bylaws as well as state and federal laws cannot be
prohibited.

In meeting the requirement for a renewable or alternative energy generation facility, the technology
selected must be practicably available. It can be met by providing minimum requirements, depending on the
type of project. For example, if a municipality provided zoning for an on shore wind turbine, the site must have
applicable wind to generate a minimum of 600 kW. For a solar photovoltaic system, the minimum power output
requirement is 250 kW (Department of Energy Resources, 2012).

An example for adopting the “as-of-right” siting occurred in Blandford with the implementation of a
wind energy facility. In March 2009, the Department of Energy Resources (DOER) completed its Model As of
Right Zoning Ordinance or Bylaw: Allowing Use of Wind Energy Facilities. Under the bylaw, the designated
locations where wind energy facilities are sited “as-of-right” may be specified within a particular zoning district
or as an overlay district. In order to qualify under the first criterion, the height and generating capacity must be
rated with a capacity of at least 600 kW. These were considered in finding a location with applicable wind
speeds. The wind power was practically available in three preliminary sites with a definite location at Blueberry
Hill. The 400 foot tall, 1.5 megawatt wind turbine was approved in 2010 and produces 3,000 megawatt hours of
electricity annually. This amount of power is estimated to power about 400 households with clean energy

(Blandford Wind Turbine Moves Forward, 2010).
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Criterion 2 - Expedited Permitting:

Criterion 2 applies to the facilities subject to the “as-of-right” siting of Criterion 1. A municipality must
adopt an expedited application and permitting process that may not exceed one year from the date of initial
application to the date of final approval. The municipality must have rules such that the decisions governing
permits for the “as-of-right” facilities can be completed within one year. The standard process is different only
in that it has the possibility to take more than one year (Department of Energy Resources, 2010).

Criterion 3 - Energy Reduction Plan:

The third criterion of the Green Communities program is a core part of the Act. Its success directly
depends on the success of the other criteria of the Act. For a community to successfully implement an energy
reduction plan, it must first establish its baseline energy use by compiling the energy usage for buildings,
vehicles (both exempt and non-exempt), street lighting, and water pumping (Department of Energy Resources,
2012). There are buildings and utilities exempt from the cumulative baseline, such as regional school buildings.
The expectation is that the baseline year will be the current year, but a town is allowed to set its baseline back
three years. Towns are required to use energy monitoring software to establish the town’s energy consumption
over time. Useful software includes the DOER’s own MassEnergylInsight program, Energy Star Portfolio
Manager, and ICLEI software. A municipality must then create its plan to reduce this baseline energy
consumption by 20 percent in five years. Furthermore, the municipality must report annually its success in
reducing energy consumption. If the community does not lower its consumption by 20 percent in five years, it is
not immediately barred from continuing as a Green Community — it need only demonstrate that they have done
everything reasonably achievable to lower their energy use. The energy reduction plan has been shown as one
of the most difficult criteria for towns to implement because of the time and effort that must be expended
(Kajano, Kellogg, McCarron, & Osley, 2010).

Criterion 4 - Energy Efficient Vehicles:

The fourth criterion involves the adaptation of fuel-efficient vehicles in the near future. The EPA has

documented that burning oil contributes carbon dioxide to the atmosphere in a 20-to-1 ratio to the quantity of oil

burned (United States Environmental Protection Agency, 2013). Reducing a town’s carbon footprint through

11



efficient vehicles has a positive impact on the environment and saves money in the long run. The DOER
specifies the mile per gallon requirement by type of car, so that full-size trucks adhere to looser regulations than
sedans. The requirements for this criterion are adjusted as more fuel efficient vehicles become common in the
market. Larger cities with limited budgets can find this criterion daunting because it is expensive to replace
town vehicles. Many town vehicles are actually exempt from this criterion, including heavy duty vehicles
weighing over 8,500 pounds, fire engines, ambulances, police cruisers, passenger vans, and cargo vans.
However, the passenger van, police cruiser, and cargo van exemptions are subject to change as fuel-efficient
alternatives become commercially available (Department of Energy Resources, 2012).

Criterion 5 - Building Stretch Codes:

Criterion 5, as stated in the Green Communities Act, says “a municipality must require all new
residential construction over 3,000 square feet and all new commercial and industrial real estate construction to
minimize, to the extent feasible, the life cycle cost of the facility by utilizing energy efficiency, water
conservation and other renewable or alternative energy technologies” (Department of Energy Resources, 2012).
This criterion was implemented for energy efficiency in private construction, both residential and commercial.
For a municipality to meet this requirement it must pass an appendix to its building code that sufficiently meets
the standard in the Green Communities Act. The most common way for a city or town to do this is to adopt the
Board of Building Regulations and Standards Stretch Code (780 CMR 115.AA). This Stretch Code is an
appendix to the Massachusetts State Building Code that gives a more energy efficient alternative to
municipalities. This Stretch Code provides standards that builders must adhere to, with the basic idea of
reducing energy use of a structure by 20 percent compared to an average structure under the original building
codes. Massachusetts updates its building code every three years to coincide with the updated international
building code. When this update occurs the stretch code is updated by the International Energy Conservation
Code to meet new requirements more like the building code to be used in the next cycle. While the standards of
the Stretch Code are tighter than current state building codes, the means are more flexible. Each aspect of new

construction is not required to meet a certain standard; rather the overall energy reduction is the only standard.

12



This gives builders the freedom to accomplish energy reductions in any way they see fit (Department of Energy
Resources, 2011).
The Benefits of Becoming a Green Community:

Becoming a Green Community brings with it both environmental and economic benefits. Environmental
benefits are pretty straight forward. A reduction in energy is better for the environment. By reducing energy
consumption by 20 percent, acquiring fuel efficient vehicles, or adopting more energy efficient building codes,
a municipality decreases the amount of resources used, thus helping out the environment. The Green
Communities Act itself looks to bring environmental benefits equal to taking 876,000 cars off the road, or by
recycling 1.65 million tons of waste instead of putting it in a landfill (Henriquez, Silva, & Szafarowicz, 2012).

Just as reducing resource consumption helps the environment, it also helps out towns economically. The
best part about becoming a Green Community is that each municipality receives money to implement solutions
that can ultimately help it save money. When the state designates a town as a Green Community, it also attaches
an initial amount of grant money that can be used to implement the green solutions proposed in the energy
reduction plan. This amount is calculated by a formula that starts with a base grant of $125,000 and increases
based on income per capita, population, and energy production up to $1 million (Department of Energy
Resources, 2011). In 2011, Massachusetts spent $3.8 million in grant money on the Green Communities
program (Department of Energy Resources, 2012). Examples of towns which have received funding include
Auburn with $165,550, Belchertown with $160,917 and Greenfield with $202,066. A specific example of how a
town has used its Green Communities grant money is in Truro where they outfitted four out of eight of their
police cruisers with IdleRight Fuel Management Systems. These systems allow police cruisers to be parked and
have their engines off, but still have their lights on. This is especially useful on construction site detail. Truro
used approximately $2,000 of its $141,200 to outfit the four vehicles, and is expected to save 1,768 gallons of

fuel annually, or $7,072.
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Past Progress:

With over 100 designated Green Communities, there is plenty of information on the successful plans and
actions taken to gain Green Community status. An IQP project was completed in March of 2012 for the Town
of Charlton, Massachusetts to help complete its application for Green Community status. Although Charlton has
not officially completed the necessary requirements, the steps taken by the project team provided us with a
valuable starting point to begin our work with Holden. Holden has unique circumstances in that it has a
municipal light department instead of an investor owned utility company that provides power to the town. To
date only one other town operated by a municipal light department has become a Green Community, which is
Holyoke. This is not a major concern as the steps are very much the same as other towns. Another valuable
resource is the energy reduction plans of many towns of similar size to Holden. All the ideas implemented by
other towns give Holden many options to reduce its own energy, including insulating town buildings like in
Scituate, replacing lights with high efficiency LEDs such as in Easthampton, or switching HVAC units with
more efficient models like in Easton (Department of Energy Resources, 2012). Although many towns have
adopted the Stretch Code appendix, it has proved difficult in some communities. Presentations that were given
to towns that eventually adopted the Stretch Code are available online at the Department of Energy Resources

website. All these past projects and plans are a big help in making Holden’s application easier.

14



Methodology:

The initial objective in moving forward with this project was to gauge the interest of leading Town of
Holden officials in becoming a Green Community, if they saw it a foreseeable goal. As a group, an interview
was conducted with the Holden Municipal Light Department Director, Jim Robinson, the Acting Town
Manager, Jacquelyn Kelly, the Department of Public Works Director, John Woodsmall, and the Director of
Town Growth Management and Building Inspector, Dennis Lipka. Based on this first interview, these members
of town government were interested in the Green Communities Act, however, each holds many responsibilities
that occupy their time and limit their ability to find time to pursue the goal of Holden becoming a Green
Community. They suggested that as an IQP group, we create a “road map” or plan that would outline the paths
to pursue.

As of Right Siting:

In regards to the five criteria, Holden has already met the “as-of-right” siting for renewable energy or
alternative energy generation. Jim Robinson informed the group during the meeting that a plan to construct a
private solar photovoltaic farm was considered. In the decision to have such an energy generating facility, the
area where it would be built would meet the “as-of-right” zoning criteria. Unfortunately, the plan to actually
construct the solar photovoltaic farm will not move forward. Mr. Robinson said that the solar plant could not be
built without an upgrade to the lightly loaded system circuits.

To meet the first Criterion, Holden would need to submit a letter that includes the zoning bylaws, with
important zoning definitions, the zone selected as of right, yield calculations, and any documentation supporting
the existence of available vacant space for the facilities.

Expedited Permitting:

Holden also meets the expedited permitting process criterion under the Green Communities Act. Under
the Town’s bylaws, Chapter 7.4 Rules and Regulations for Zoning Board, “If an application is granted by the
Board (zoning), all permits necessary for the prosecution of the work shall be obtained and construction shall be
commenced within one year from the date of grant thereof.” By submitting a letter to the Department of Energy
Resources that includes the zoning area for the “as-of-right” siting and information regarding the time frame for
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permits, Holden can meet the first two criteria of the Green Communities Act.
Energy Reduction Plan:

To successfully draft an Energy Reduction Plan, we gathered energy usage data in all departments from
the Town of Holden. This included street and traffic lighting, drinking water, wastewater treatment, pumping
stations, municipal buildings and vehicles, and open spaces municipality owned (Department of Energy
Resources, 2012). Energy usage software is a useful tool in recording this data. To acquire the water and sewer
usage in Holden, we counted the number of treatment plants and pumping stations in the town. To calculate the
usage of municipal buildings we acquired a list of non-exempt buildings in Holden, such as the Gale Free
Library and Town Hall. From this point, we used software to calculate their combined MMBtu usage. For
vehicles, we similarly acquired a list of municipally owned vehicles, and calculated the MMBtu usage by
looking at each vehicle model separately.

All of this information must be detailed and “...provided on an MMBtu (Million British Thermal Units)
basis” (Department of Energy Resources, 2012). The energy usage recorded must also keep track of the fuel
type expended: electricity, natural gas, fuel oil, propane, gasoline, or diesel. Holden must also choose a baseline
year, which can be up to two years before the application year. For five years following the application year, the
Town of Holden must submit statistics about its energy use. At the end of these five years, Holden must have
reduced its energy by 20 percent, or at least be able to show that it did everything reasonably possible to reduce
energy consumption, in order to qualify as a Green Community.

Energy Efficient Vehicles:

In order to pass the fourth criterion, a municipality must create an inventory of its fleet of vehicles, and
adopt a policy calling for the buying of fuel efficient vehicles. We worked with the Town to come up with an
inventory of exempt and non-exempt vehicles. This included police cruisers, fire trucks, administrative vehicles
etc. Once we had this inventory we could determine which vehicles are exempt, and which vehicles already

meet the fuel efficiency standards. The latest standards are from March of 2012 and are:
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2 wheel drive car: 29 MPG

4 wheel drive car: 24 MPG

2 wheel drive small pick-up truck: 21 MPG

4 wheel drive small pick-up truck: 19 MPG

2 wheel drive standard pick-up truck: 17 MPG

4 wheel drive standard pick-up truck: 16 MPG

2 wheel drive sport utility vehicle: 21 MPG

4 wheel drive sport utility vehicle: 18 MPG

Hybrid or electric vehicles in these vehicle classes will meet these criteria, and standards are based on the
combined city and highway standards from the EPA (United States Environmental Protection Agency, 2013).
Stretch Energy Code:

The Stretch Energy Code is an appendix to Massachusetts State Building Code which towns can adopt
as a more energy efficient alternative. It is based on requiring all new residential and commercial buildings to
reduce energy usage by 20 percent. The exact standards vary based on square footage and building type. A town
can adopt the code at a town meeting with a majority vote.

Commercial construction has many exceptions to the code including buildings of 5,000 square feet or
less, “specialty buildings” of 40,000 square feet or less, and renovations. Specialty buildings are buildings such
as supermarkets, warehouses, laboratories and other high energy use facilities. All construction under the code
must meet the 20 percent energy reduction using known energy performance models.

Home Energy Rating System

In residential construction, a Home Energy Rating System (HERS) is used which rates homes on energy
efficiency. The system uses ratings compiled by a specialized HERS rater. Energy models are made based on
structure insulation, HVAC efficiency, lighting, and structure sealing. These models give a building a score-
with a lower score being a more efficient building. To comply with the Stretch Energy Code, a home less than
3,000 square feet needs a score of 65 or below while a home of 3,000 square feet or more needs only a score of

70 or lower. Additions will be held to the same requirements for all new construction to the building.
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Renovations are the exception requiring a rating of 80 for homes less than 2,000 square feet and 85 for homes
of 2,000 square feet and larger.
Passing the Stretch Code

Information sessions can be held at town meetings to inform the people of Holden to the benefits of
building under the Stretch Code. The obvious and primary benefit is long term energy savings which equates to
financial savings. In addition, rebates are offered for builders under the ENERGY STAR incentive and HERS
reimbursement. Presenting this information to builders and contractors in the Town of Holden will substantially

help in passing the Stretch Code.
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Results & Recommendations

Criterion 1

Holden met Criterion 1 of the Green Communities Act when it proposed the site for the solar
photovoltaic installation. To qualify as a Green Community, the Town’s bylaws must permit a qualifying
facility “as-of-right.” The “as-of-right” zoning allows a landowner or developer to build a qualifying facility
without the need of a discretionary permit. Such qualifying facilities include renewable energy or alternative
energy generating facilities, manufacturing facilities, or research and development facilities. The land available
for one of these facilities must be at least 50,000 square feet and the construction is possible.

Town of Holden Bylaw Chapter 7.1 and Massachusetts General Laws Chapter 40a establish the zoning
districts in the Town and the qualified uses for each zoning district. Holden provides for Industrial Districts,
Commercial Districts, and Residential Districts. Except as provided in the Zoning Enabling Act or in this
bylaw, no building, structure, or land shall be used except for the purposes permitted in the district. However,

Chapter 40a exempts solar photovoltaic installation from local zoning restrictions. Under Chapter 40a:

No zoning ordinance or by-law shall prohibit or unreasonably regulate the
installation of solar energy systems or the building of structures that
facilitate the collection of solar energy, except where

necessary to protect the public health, safety or welfare.

With regards to the zone selected for the now scrapped solar photovoltaic farm, this zone would qualify
“as-of-right.” According to the Town Building Inspector, Dennis Lipka, Holden has no restrictions on the
zoning for renewable or alternative generation facilities. There is no zoning bylaw prohibiting such facilities.
The area has shown the potential possibility for one of the qualifying facilities, solar photovoltaic, for renewable
energy or alternative energy generation, and a special permit is not needed. The zone specified for the allowed
use of renewable energy generation. The area also provided a realistic and practical opportunity for solar

energy.
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To comply with this criterion, Holden will need to obtain a letter confirming that the Town of Holden
allows for renewable energy or alternative energy generation facilities on the designated site. In addition, the
letter needs to provide yield calculations for a generating facility and account for the height, floor area ratio,
setback, parking, and other limits on building size, and any documentation regarding available sites. The letter
must include documentation that the construction of a facility of at least 50,000 square feet is possible.
Criterion 2

With regards to the Town of Holden permitting procedures for building permits, planning and zoning
permits, and conservation permits, all the applications have a statutory review period and/or advertising
deadlines which affect the timeline for permitting. Planning and Zoning Permits are regulated by the State
Zoning Act, Chapter 40a, and Holden's Town Bylaw Chapter 7.4 Rules and Regulations for Zoning Board.
Applications must be heard within 65 days, but the advertising of a public hearing requires two legal notices in
a newspaper of general distribution. Depending on the times for the committees, most public hearings take 30 to
45 days to schedule. The Town must issue and record the decision of the Zoning Board with the Town Clerk
within seven days. After the recording by the Town Clerk, there is a 20 day appeal period. Once the decision is
filed, “all permits necessary for the prosecution of the work shall be obtained and construction shall be
commenced within one year from the date of grant thereof,” in accordance with Chapter 7.4.

Conservation is similar to planning but the time lines and abutter notifications are different. If the
construction of an “as-of-right” facility affects protected water resources under the Wetlands Act, an application
and permit is also required under Holden's Conservation Commission Wetlands Bylaw. Once an application is
submitted, the Conservation Commission commences a public hearing upon receiving the application. “If the
Commission, after a public hearing, determined that the activities which are subject to the permit application or
the land and water uses which will results there from are likely to have a significant individual or cumulative
effect upon the resource area values protected by this bylaw, the Commission within 21 days of the closing of
the hearing, shall issue or deny a permit for the activities requested” (Town of Holden, 2011).

In the end, from the time an application is filed with the Town Clerk to the certification of the decision

and its recording, usually 60 to 70 have elapsed. Controversial projects may have multiple public hearings,
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requests for more information, or the town professional staff may require independent third party review. The
established permitting procedures under these two Town bylaws and reliance upon them can be used to meet the
one year requirement for the “as-of-right” facilities in pursuing the Green Communities designation. To fully
meet the Criterion, Holden must submit a letter to the Department of Energy Resources to confirm that the
Town’s rules and regulations do not preclude the issuance of an expedited permitting decision within one year.
The letter must outline the approval procedures and timing of the decision from the bylaws.

Criterion 3

Energy Reduction Recommendations:

The Energy Reduction Plan and data gathering requirement needed to fulfill Criterion 3 of the Green
Communities Act, as outlined before, require the most effort on the part of the IQP group as well as the Town
officials. The first necessity was to compile a list of municipally owned vehicles and buildings along with a
summary of their natural gas, fuel oil, electricity, and gasoline usages. Through various and numerous email
exchanges between the IQP group, Ms. Isabel McCauley, the Senior Civil Engineer at the Department of Public
Works, and Jim Robinson, the General Manager of the Holden Municipal Light Department, the group was able
to obtain the necessary information on building and vehicle energy consumption for the past five fiscal years
starting in 2008. From this raw data, the largest consumers of electricity, gasoline, and heating oil were
identified. These buildings include: Holden Public Safety Building, the Holden Senior Center, the Department
of Public Works at various locations, the Gale Free Library, the Holden Municipal Light Department, the
Holden Pool, the Town Hall, and the Starbard Building.

It is important to note that the Holden Public Safety Building is a state of the art facility that is just over
two years old. The facility is equipped with a ground source, open loop, geothermal system for heating and
cooling, high efficiency air handling units, and high efficiency lighting and appliances. This building is already
energy efficient and will not be looked upon by the group to attempt to reduce its energy consumption. To
address possible areas for energy reduction, the group met with Isabel McCauley and Dennis Griffin from the
Department of Public Works, and Denise Morano from the Recreation Department to get a better assessment of

the buildings of high energy usage. The buildings that will be targeted for improved efficiency measures are the
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Gale Free Library, the Department of Public Works, the Town Hall, the Starbard Building, and the locations
under the control of the Recreation Department.

The Town of Holden has undergone an Energy Audit for various buildings, including the Department of
Public Works, Gale Free Library, the Starbard Building, and the Town Hall in 2006. Reports of these audits
were provided to the group, which identified the inefficiencies in each building and possible corrective
measures to be undertaken. While this data may seem dated, the value of the information provided is relevant to

compare with data of the past five fiscal years to determine if corrective measures were taken.
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Town Hall:

Current Status

The Town Hall is a historic building, built in 1836, that was refurbished from an old town meeting hall

to offices and an auditorium area upstairs. The ground floor contains office spaces for the Department of Public

Works officials, the Town Clerk, and the Director of Town Growth Management. The upstairs is an auditorium

that operates as a meeting place for selectmen meetings and other board and committee meetings. This area is

used approximately twice a week. Overall, the building operates an average forty hours per week, with

additional meetings held throughout the week in the upstairs auditorium area.

In the 2006 Energy Audit Report, the main issues that needed to be addressed were the lighting system

and the heating system. From this report the annual electrical use for the Town Hall was 138.90 MMBtu. Using

MassEnergylnsight software, the electricity over the past five fiscal years for which the group has data averaged

about 115.04 MMBtu. It is evident that corrective measures concerning the lights and electricity were addressed

since the 2006 report.
TOWRN HALL FY 2009 FY 2010 FY 2011 FY 2012 AVERAGE
Electric Usage MMBtu 126.16 118.34 109.52 111.1 110.08 115.04
Cil Usage MMBtu 426.72 675.67 637.7 636.16 673.78 610
Table 1
__Ahnual Energy Costs and Usage a N
Energy
Source Annual Use Annual Cost ferage $ per fi2 %ol in MBtu/ft2 2=l
Cost Cost MMBt Energy
- - | u : S
Electricity 40,698kWh $6,200 $0.1523  $1.45 [58%% 139 | 32 | 24%%
Qil #2 3,163gal $4,577 $1.4470 §$1.07 42%%| 439 102 76%% |
Total: $10,777 - $2.51 |100% 578 | 135 | 100%

Floor space used in analysis: 4,290 ft2
Table 2
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From an investigative walk through of the building, it was noted that the office equipment, such as
computers, fax machines, copiers, and refrigerators were all fairly up to date. It was also noted that some of the
energy corrective measures that were mentioned in the 2006 Energy Audit Report were being implemented, but
not all of them. What was still left undone was to insulate the heating pipes, update the boiler system, and to
further convert to more energy efficient lighting. The lighting system still has some incandescent lights within
it, but fluorescent lighting is also being utilized, which is an energy saving measure. The issue still left open
from the report was the heating. The Town Hall has a problematic, outdated heating control. There is only one
thermostat for the entire downstairs offices, with old iron floor radiators used to graduate heat. There is
currently one Peerless Steam Boiler that was manufactured in 1995 with an 80 percent efficiency rating. As the
group walked through the offices, it was clearly evident that there existed a gradient of temperature differences
within each office. When we did this walk through on March 21st, one employee had her window opened

because the room was too hot.

With regards to energy saving measures to reach the 20 percent reduction required for the Energy
Reduction Criterion, corrective actions still need to be put into place in the Town Hall. Measures to further be
taken include replacing the lights that are still incandescent and upgrading them to fluorescent or even LED
lights, installing more effective lighting schemes, and changing lighting schedules. Newer lighting systems can
provide the same lighting with less electricity and reduce energy costs.

One important improvement for the efficiency of the Town Hall would be with regard to the heating
system. The current oil boiler should be upgraded. It was mentioned, by Dennis Griffin of the Department of
Public Works, that the Town is looking to convert to gas, which is possible because a gas line runs along Main
St. The reason to replace the boiler would be to convert to gas and to create zone control heating in the building
and have more control over the set point temperatures. Each office temperature level can be regulated and
implementation of programmable thermostats would also be beneficial. Along with improved HVAC
equipment, the hot water or steam heat piping should be insulated. Un-insulated piping causes unnecessary heat

loss and reduces the efficiency of the system.

24



Cost Benefit

Simply switching from incandescent to compact fluorescent can produce an energy savings of seventy

five percent. Newer lighting systems can provide the same intensity of light while using less electricity.

Replacing the rest of the incandescent lights with compact fluorescent bulbs will provide the same quality,

lumen output, but at a reduced lighting cost. According to Energy Star rated lights, “you can save about $6 per

bulb or about $14 a fixture annually on your energy bill. The new light bulb standards only require bulbs to be

25% more efficient that leaves a lot of savings on the table” (ENERGY STAR).

Annual Total Life Cycle Total Simple
Py % Electricity | Total payback | Assumed
. o | Emissions ; cost Savings with | additional | periodfor | equipment
Quantly | giactricity Em:;:’ Electricity c:nm reduction | Electricity Em:’ for Netcost | ENERGY | purchase | additional | lifetime
cost savings () cost (k) (pounds of | cost savings () replacement | savings STAR price | iniialcost | (years)
€02) bulbs & abor (vears)
CFL
Bulb 1(9 W CFL replacing 40 W) 1 $13 9 84 2% 139 §34 248 $3 $4 78% 5280 02 27
Bulb 2(13 W CFL replacing 40 W) 1 $20 137 §6 k) M §52 376 §3 §52 78% 5280 01 27
Table 3

HOW MUCH LIGHT DO | NEED?

(WATTS) {LUMENS) QUALIFIED BULBS (WATTS)
25 250 4t09
40 450 91013
60 800 13to 15
75 1,100 18 to0 25
100 1,600 23to 30
125 2,000 22to 40
150 2,600 40 to 45
Figure 2

LIFETIME COST
ENERGY STAR" Qualified Light Bulbs
07 570
S
S60—a
&
-
S0
-
D g 520
S0 g =
s10 —a oF
i -
Teen GO-Watt One 13-Watt

FL price af 53.00, and
price of 3050

Figure 3
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Based on the information gathered about electric usage and oil consumption, the energy savings that
would have a significant impact on the Town Hall would be the conversion of the incandescent lights to
compact fluorescent lighting fixtures and an upgrade to a natural gas boiler. It was noted that the electric
consumption has decreased when compared to the 2006 Energy Audit Reports, but incandescent lights were still
in place. A switch from a 40 Watt incandescent to a 9 Watt compact fluorescent would save annually 91 kWh,
or 0.31 MMBtu of energy. A switch from a 60 Watt incandescent to a 13 Watt compact fluorescent yields an
energy savings of 137 kWh, or 0.47 MMBtu of energy. The number of lights needed to still be converted was
not counted. These numbers provide an estimate for the amount of energy savings if a single light bulb was
changed.

With regards to a new boiler, the conversion to a high efficiency natural gas system could provide
annual savings of fifty percent on heating bills due to the lower natural gas prices compared to oil. Over the past
five fiscal years, the Town Hall consumed on average 4326.3 gallons of oil for heating purposes. Based off a
four year average of $3.26 per gallon, this amounts to an estimated $14,100 dollars per year in oil costs.
However, a conversion to natural gas will provide economic savings, as shown in the following statistics.
According to data from NSTAR, with the cost of new equipment, materials, and labor, a new steam heat boiler

would cost $7500. The conversion to a natural gas boiler would pay for itself in just over one year.

Number of gallons of o1l used mn thelast 12 months: 432630
Average price pergallon of oil: %3326
¢  Annualcostofoil: $14,10374
Equivalent thenms ofnatural gas: 601356
Current price of thenm ofnatural gas: 51.114
» Estimated ammmal cost ofnatiral gas: $6.699.10
s Estimated annual savings using natural gas: $7.404.64
Table 4
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Starbard Building:

The Starbard Building is a municipal building built in 1797, located next to the Town Hall on Main
Street. The building is used for administrative town functions and includes the Town Manager’s office. The
building was built originally as a residential house, then turned into a club before becoming what it is now. The
building operates from 8:00AM to 4:00PM on weekdays, and occasionally individual offices will be operated
overtime.

According to the 2006 Energy Audit that was conducted on the building, the main sources of energy
savings were updating the lighting to new efficient fluorescent lights, replacing the HVAC system, and
installing programmable thermostats in the facility. At the time, the facility was using 1,262 gallons of oil and

55,200 kWh’s of electricity. This amounted to a cost of about $10,804.

\' | Annual Energy Costs and Usage _ |

: ; | o Energy | _
Source | Annual Use Annual Cost Averageis per ft2| al | in  MBtu/ft ki !
Cost | | Cost | | Energy |
; | 1 | I | MMBtu | I
(Electricity | 55200kWh | $8,683  $0.1573  $2.83 B0%% 188 " 61 | 52%% |
Qil #2 1262gal | $2121  §$1.6803 $0.69 20%% 175 = 57 | 48%% |
| Total: $10804 | -~ | $352 100% 363 = 118 | 100% |

Floor space used in analysis: 3,070 ft2

Table 5

Since then, the Starbard Building has seen upgrading in most of the lighting to efficient fluorescent
lights. Lights tend to be replaced as needed, meaning that they usually are only updated when the old lights burn
out. The heating system currently uses an oil fire steam system, using a nine year old boiler. The building still
lacks any kind of zone heating, and is generally heated between 68 and 72 degrees Fahrenheit. There are plans
to convert the building to gas in the near future. The building also now has air conditioning units for the
building. There are two AC units outside and 2-3 window mounted AC units. The building also houses an IT
room upstairs which has its own central air conditioning and a back-up window mounted unit in case of failure.
People also bring in their own space heaters and portable fans to work. Some of the windows were replaced

about 10 years ago, however because of historical reasons they were not replaced with the most efficient
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windows. This is the same reason why there is a lack of sufficient insulation in the walls of the building. There
cannot be any exterior changes to the building, and any internal solution would require a lot of relocation and
hassle for employees. According to our data received from Holden, in 2012 the Starbard Building consumed

1,152 gallons of oil and 59,840 kWh’s of electricity.

STARBARD BUILDING FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 AVERAGE

Electric Usage MMBtu 201.5 189.22 193.04 195.5 204.23 196.7
Oil Usage MMBtu 290.7 237.59 207.48 253.56 162.43 230.35
Table 6

Actions

The first recommendation is to go forward with the plan to install natural gas heating into the building.
During this transition, installing some kind of zone heating and programmable thermostat system would be
extremely beneficial for the building. Having thermostats that will automatically lower the heat during hours of
non-operation can go a long way to lowering heating costs. This could also reduce the use of personal heaters or
fans. With the addition of natural gas and zone heating, it should also be noted that the pipe insulation for the
heating system should be finished as well, as not all the pipes are insulated.

A second recommendation is to look into replacing incandescent and fluorescent lighting with LED
lights. LEDs are becoming cheaper to buy, are more efficient and last much longer than fluorescent lights. This
cuts down on energy and replacement costs, while providing excellent lighting. These changes should be done
proactively instead of reactively as well. Another addition that could help save energy is introducing motion
sensors for certain areas of the building.

A third recommendation regards the IT room on the third floor. The key to that room is maintaining a
cool temperature for the servers and other equipment in there. A simple act of keeping the shades closed when
the room is not in use can help naturally keep that room cooler. Open window shades allow radiation heat from
the sun to warm the room, kind of like a green house. By closing shades the load on the AC units can be

reduced.
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One of the biggest benefits for the Starbard Building will be converting from oil to a natural gas heating

system. The table below illustrates the cost savings per year after switching from oil to natural gas.

Number of gallons of oil usedmn thelast 12 months: 1,152.00

Average price per gallon of oil: £3.26
Anmual cost of oil: $3.75552
Equivalent thenms of natural gas: 160128
Current price of themm of natural gas: £1.114
Estimated annual cost of natural gas: 5178383

Estimated annual savings using natural gas: $1,971.69

Table 7

In terms of actual “energy” reduction, switching from oil to natural gas will lower the building’s energy
usage by approximately 15 MMBtu. The oil account would change from using 175.04 MMBtu to a natural gas
account of 160.13 MMBtu. According to the 2006 Energy Audit Report, installing programmable thermostats
would cut about 7.76 percent of electric usage and 47.62 percent of oil usage. Applying this same percentage
reduction to a natural gas system, only 76.257 MMBtu of natural gas is used per year, and 173.77 MMBtu in
electricity is used per year. So far this is a 31.12 percent reduction in energy usage.

The next step would be to go through the building and see where switching bulbs to either fluorescent or
LED lights makes sense. While the majority of the building was using fluorescent lights, exploring LED options
could be beneficial energy wise. A 40 Watt incandescent is about equal to an 8-9 Watt LED. It also makes sense
cost wise as LED lights last up to 3 times longer than compact fluorescents. As stated earlier, a switch to 9 Watt
incandescent saves 0.31 MMBtu annually. Switching 5-6 incandescent lights could save 1.86 MMBtu.

In summary, converting from oil to natural gas, inserting programmable thermostats, and switching out
what remaining lights need to be switched out would result in the building using 248.257 MMBtu per year,

which is about a 32 percent reduction in energy use.
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Department of Public Works Garage:
Current Status

The Department of Public Works garage is located at 87 Adams Road in Holden. It was originally
designed to be a temporary structure over 50 years ago but has been refurbished with slight modifications to
become a permanent home for the maintenance and repair of public works vehicles. It is operated year round
seven days a week during normal business hours unless under emergency weather conditions.

From the 2006 Energy Audit Report, the building used 216 MMBtu of electricity and 1,580 MMBtu of
heating oil. The recommendations in the report show an estimated savings of 49 MMBtu of electricity and
611.67 MMBtu of oil which would mean the totals now should equal roughly 167 MMBtu of electricity and
971 MMBtu of heating oil. According to the data gathered for the past five years of usage, the DPW garage has
averaged a higher total of electricity than in 2006 of 236 MMBtu which could be due to many factors such as
increased use of the facility. The heating oil average over the past five years has gone down to 1,345 MMBtu
per year from the 2006 study which shows the more efficient burner and heating system that was installed

reduced the overall usage.

FY 2009 FY 2010 FY 2011 FY 2012 AVERAGE

Electric Usage MMBtu 231.06 230.4 236.94 277.27 260.88 247.31
Oil Usage MMBtu MNA 1548.6 1329.63 1233.26 238.15 1087.41
Table 8 Note: 1 2012 Data Incomplete

S _ Annual Energy Costs and Usage

' i 5  Energy [ sz ea |
| Source | AnnualUse | Annual Cost Auerage,sper ft2 %of| in | MBtu/ftz| % of :
| | Cost | Cost MMBtu | Energy |
Electriciy | 63,360KWh |  $10,235 | $0.1615  $0.80 |38%% 216 | 17 | 12%% |
Oil#2 | 11,39%4gal | 816524 | $1.4502 | $1.20 62%%| 1,580 | 123 | 86%% |
. Totak | $2A,759 - $208 | 100% | 1,797 @ 140 | 100%

Floor space used in analysis: 12,840 ft?

Table 9
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Recommendations from the 2006 Energy Audit Report were partially carried out with more efficient
fluorescent lighting installed in most of the fixtures and an upgrade to the heating system. Further actions
recommended in the 2006 Audit could be taken, such as upgraded controls on the heating boiler which could
save 94 MMBtu per year, electronic ballasts on all fluorescent fixtures which could save 32 MMBtu per year,
and the switch from oil to natural gas will quickly show savings as natural gas is much more efficient in the

forced air heating used in the garage.

Upgrading the controls on the HVAC system in the garage is estimated to cost only $375 and would
save up to $1,360 per year. Additionally, insulating the heating and HVAC distribution pipes is estimated to
cost $2,670 and would save about $570 per year. Insulating the entire structure could provide the largest amount
of savings, but would require more time and cost more to fully install all necessary features. ENERGY STAR
estimates that upgrading insulation in a facility such as the DPW Garage would save up to 25 percent of the
energy used, and since the garage is operating with almost no insulation, the savings could reach twice as high.

(ENERGY STAR)
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Gale Free Library:
Current Status

The Gale Free Library is a municipal building located by the Town Hall on Highland Street. The library
was built in 1888, and a newer, more energy efficient section was added in 1989. The old section of the building
is historic and cannot be altered. The building is used to hold books, read, study, and host children’s classes. It
is open from 9:30-5:30 on Monday, Wednesday, and Friday. In addition, it is open from 9:30-8:00 on Tuesday
and Thursday, and 9:00-4:00 Saturday. Most of the building operates on the first floor, but there is a children’s
section upstairs and additional storage downstairs.

From a walkthrough of the building, it was observed that the structure is relatively efficient in
comparison to other Holden municipal buildings. The heating system is up to date and the boiler is five years
old. The temperature in the library was comfortable, not too hot or cold in any particular room. It seemed to be
between 68 and 72 degrees Fahrenheit. This means there is likely well regulated zone-heating in the library. The
PCs, monitors, copy machines, and fax machines should be turned off each night. The lighting was updated
during renovations, but was not particularly efficient or practical. The lights in the Gale Free Library are not
efficient, elevated to the point of being hard to replace, and highly diffused. The bathroom lights appeared to be
on switches where they might benefit from sensors instead. Predictably, gas usage in the library spikes during
the winter and is the primary use of energy in the building by a wide margin. In 2012, the annual electrical

usage in the building was 160,080kWh and 5,480 gallons of oil were consumed.

FY 2009 FY 2010 FY 2011 FY 2012 AVERAGE

Electric Usage MMBtu 899.94 805.33 509.49 353.73 346.35 282.97
Oil Usage MMBtu ML Mo 713.3 737.3 6721 707.57
Table 10
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The main recommendation to reduce energy usage in the library is to change the lighting on the main
floor in particular. The lights hang far too high with no easy way to reach them costing the town money every
time they need to be changed. This problem could be fixed with a pulley system. In addition, the lights are very
bright and not particularly efficient, yet there are many of them on at once being diffused, and light is let out
above. In addition, bathroom lights could be switched to sensors, and the foyer and parking lot lights could be
turned off at night. Machines (computers, faxes, monitors, etc.) should be turned off at night as well.

The library is mostly up to date in terms of everything but lighting. Lights in the Gale Free Library could
be upgraded to LEDs which, in addition to being more efficient than fluorescent or incandescent bulbs, last
longer. An LED can pay for itself over an incandescent bulb in just three years due to the increased longevity
and efficiency. This longer lasting bulb would also save the money spent by the Town of Holden each time one
of the high-hanging bulbs must be replaced in a complicated fashion. Another option to reduce cost would be to

modify the wires holding the lights into pulleys, saving time as well.
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Recreation Department:

The Recreation Department Building is an old two story house that has been converted into use by the
Recreation Department. The building supports the head of the Recreation Department and an administrative
assistant. The functional part of the building is housed on the first floor, with the second floor being used for
storage. The building also occasionally hosts functions or programs for kids. The building operates from about
6:45AM to 6:00PM during the week.

When investigating the site, it was noted that while the structure may not be most efficiently put
together, those who work there do their best to make it as efficient as possible. The lights downstairs which get
the most use have been converted to fluorescent lights. The upstairs lighting however uses about five
incandescent light bulbs throughout the halls and bedroom or “storage” rooms. These lights are rarely used, and
any room on the first floor not being used had the lights off. The outside lighting includes motion sensor
incandescent lights used for security.

The boiler and heating system is extremely old and delicate. The thermostat temperature upstairs was set
at 60 degrees Fahrenheit and the downstairs heat is only turned on when someone is there to about 70 degrees
Fahrenheit. There is a window mounted air conditioning unit which is used during the summer months. The
building envelope is extremely old as well. The windows are old and very drafty. Masking tape is used around
the edges to dry and seal up the windows. There is also a lack of sufficient insulation through the building. This

is especially noticeable upstairs where you can feel a draft throughout the rooms.

The first recommendation proposed should be for the Town of Holden to consider what its long term
plans for housing the Recreation Department are. If it is intended to keep the Recreation Department in that
building, then many extensive fixes should be made to it. Other options to consider are moving the Recreation
Department to a different building that is already in use by Holden such as the Senior Center, the new middle

school, or the old Police Station.
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If the Town intends to keep the recreation building, one of the first corrective measures to employ is to
fix up the building structure. Putting in insulation and replacing windows will help regulate building
temperature with less energy used. The next step would be to replace the boiler and to install programmable
thermostats. Lastly, the Town could look into replacing the lights with LEDs or fluorescents for the upstairs

lights. These steps would likely conserve at least 20 percent of the energy currently used.
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Street Lights

Currently one of the largest uses for electricity by the Town of Holden is street lighting. The town uses
about 820,000 kWh in a given year for street lighting, across approximately 1,600 street lights. The majority of
these street lights are high pressure sodium bulbs. According to the DOER website and a statement from the
City of Boston, LED streetlights can reduce energy consumption between 25 and 60 percent when compared
with traditional mercury or sodium based lamps (Department of Energy Resources, 2012) (City of Boston,
2012). With the way current LED technology is growing, most sources indicate 50-60 percent savings most
likely (Banham, 2012). They also have a longer lifespan of around 10-15 years and require less maintenance. In
fact, the DOER estimates that another 25 percent in maintenance costs can be saved by switching to LED street
lights.

The cost of switching to LED lights varies based on complexity, design choice, and size of orders. While
the DOER estimates these costs between $300 and $750 per light, research shows that these installation costs
are often closer to $300, and could fall below this into the $200 range. If the Town completely replaced its
streetlights for $300 per light, the initial installation costs will be about $480,000. If the Town reduced street
light energy consumption by 50 percent from this replacement, its new usage would be 410,000 kWh. At $0.14
per kWh, this would save the Town about $57,400 yearly. An additional $3,500 in maintenance costs could
likely be saved as well due to the extended life of LED lights. This puts the total payback period at around eight

years, and energy reduction of approximately 410,000 kWh or 1,399.33 MMBtu.
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Criterion 4

For the “purchase only fuel efficient vehicles” criterion of the Green Communities Act, Holden must
simply comply with the fuel-efficiency standards outlined under the Green Communities page on the DOER
website. Many vehicles are exempt from this criterion, in particular heavy-duty vehicles that weigh over 8,500
pounds. In addition, police cruisers, passenger vans, and cargo vans are exempt until fuel-efficient alternatives
become available. The standards as of 2013 are lenient, with the highest requirement being 29 miles per gallon
for 2-wheel drive cars. To achieve this criterion, the Town of Holden must submit letters from their
government, public school district, and (if they choose to participate) regional school district, promising to
abide by these standards. In addition, an inventory of both exempt and non-exempt vehicles must be developed
and maintained. Holden must review the fuel efficient vehicle policy annually and ensure that it reflects the
DOER’s most recently published MPG minimums.

One vehicle in Holden's fleet is a 2000 Ford Ranger used by the Light Department. One possible
replacement to this vehicle that would meet the requirements under this criterion could be 2011 Ford Ranger. A
side by side comparison of these two vehicles shows the newer 2011 Ford Ranger, with the same specifications,
would consume $200 less in gasoline costs per year.

Criterion 5

To meet the Green Communities standard of the building code, the Town must submit to a vote a new
energy efficient building code meeting all the requirements of the Stretch Energy Code. In Holden, a vote for
this change would have to be held at a town meeting and would most likely require lobbying on behalf of the
Town. As many as 122 other towns in Massachusetts have already passed the Stretch Energy Code by holding
information sessions and making the public aware of the great benefits that comes with both residential and
commercial buildings built under this code. As soon as the Town passes a code meeting all the requirements

such as the Stretch Code, criterion 5 will be accomplished.
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Conclusion:

The Green Communities Act provides many towns and cities the ability to reduce their carbon footprint
by lowering their energy use and promoting new energy efficient methods. This Act gives communities
achieving the status of “Green Community” grants and funding to apply some of the energy saving plans to
town facilities. In order to achieve this status, towns must meet five criteria which are designed to help the

community move forward in reducing energy in the future. These criteria are as follows:

e “As-of-Right” Siting

e Expedited Permitting Process
e Energy Reduction Plan

e Fuel Efficient Town Vehicles

e Stretch Energy Building Code

For this project, the Town of Holden was chosen to work on attaining Green Communities status. As a
group, we delegated the different criteria to individuals in order to achieve a better understanding of the
complexities of each criterion and research was done to better understand the requirements necessary to meet
them. Work was then done to give Holden a solid foundation to move forward with meeting the criteria and

achieving Green Community status.

Criterion 1, “As-of-Right” Siting, requires that a town zone areas specifically for the use of renewable
energy generation, research and development, and manufacture. This can be accomplished by a letter from town
officials confirming that such zones exist and are ready for use in the renewable energy industry. Through our
research the Town of Holden was found to meet the zoning requirements for renewable energy sites and

recommendations were made that a letter could be drafted confirming this fact.

Expedited Permitting in Criterion 2 says that building permits needed for all new construction included
in Criterion 1 must be executed on a strict timeline that allows the construction to move forward. This means

that any renewable energy facility can be opened as quickly as possible to help the community in energy
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efficiency. Like Criterion 1, expedited permitting can be confirmed with an official letter from town officials
stating that the process already in place or a newly approved process will expedite permits for facilities meeting
the requirements of Criterion 1. Our group found Holden’s permitting process to meet this requirement with

help from the surveyor’s office.

The reduction of the town’s overall use of energy by official facilities is the most difficult criteria to
accomplish as it requires the town reduce its total energy consumption by 20 percent over a period of five years.
To satisfy the criterion the town must complete a plan that shows how this energy reduction will be
accomplished. We assembled data given by the Town to establish a base year and set up the data gathering
required to make an energy reduction plan by persons working on this project in the future. Visits to Town
facilities and audits by our own group members were taken as a preliminary look at possible energy saving

arcas.

Criterion 4 is labeled as Fuel Efficient Vehicles which states that a town must make an effort to purchase
only fuel efficient vehicles where commercially available to standards set by the Environmental Protection
Agency. The purchase of these vehicles can be when a new or replacement vehicle is needed and not on any
specific timeline. For Holden to pass this requirement a letter from town officials saying that this can be met,
and the Town will in fact make the effort, is all that is needed. Our group has made this recommendation to the

Town and officials will be taking it under advisement.

The Stretch Energy Code is an appendix to the current building code in Massachusetts which holds
commercial and residential new construction to standards of better energy efficiency and building envelopes.
For a town to meet this requirement, the Stretch Energy Code or a similar code must be passed by the town
during a town meeting. In researching past communities who have passed the Stretch Code, our group has
found that some towns experienced difficulties in that townspeople were resistant to the change.
Recommendations were made to hold information sessions that would educate the public on the financial

benefits as well as the environmental impact.
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When all five criteria are met, Holden will become a Green Community and will receive grants helping
the Town’s energy reduction plans as well as updating the vehicles used by town officials and workers. The best
uses of the grant money, from our observations and recommendations, would be updating the street lighting to
LEDs, insulating the Department of Public Works garage, and implementing natural gas boilers to both the
Town Hall and Starbard Building. A switch to LED street lights would be the most beneficial, as street lighting
is one of the largest electrical accounts. This change could save 50 to 60 percent in energy use. The Department
of Public Works garage is one of the most outdated buildings, and would be the biggest beneficiary of an
improved building envelope. The amount of grant money received would not be useful in the constructing of a
new Department of Public Works garage. In place of Town funds, the grant money could be used to switch out
the old boilers in the Town Hall and Starbard Building and update the heating system with the use of
programmable thermostats and zone heating. Our recommendations for the use of the grant money could

significantly decrease the energy usage in the Town, without withdrawing from the Town budget.

So far 110 towns have reached Green Community status, and Holden can become the next one with
written letters confirming it meets the first, second and fourth criteria, an energy reduction plan for the next five
years, as well as adoption of the Stretch Energy Code. When these are complete Holden will be on its way to

becoming a sustainable community.
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The Green Commumities Act requires compliance with five critena to qualify as a green comnmmity (see
Section 22 of the Green Communities Act, codified ot M G L ch 234 ¢ J0ic)). This document assists
commumities in understanding and meeting the alternatives for complying with cotenon one (#1). This
document also provides links to other important documents to aid municipaliies In meeting this enterion.

A municipality must provide zoning in designated locations for the as-of-right siting for one of the
following:

1. renewable or altemative energy generating faciliies,
OR

2. renewable or alternative energy research and development (R&D) facilities,
OR

3. renewable or alternative energy manufacturing facilities

= “As of-Right Siting” provides for the allowed use without unreasonable regulation. More specifically,
as-of-right siting means that development may proceed without the need for a special permit,
varance, amendment, or other discretionary approval. As-of-right development may be subject to
non-discretionary site plan review to determine conformance with local zoning bylaws as well as state
and federal law. As-of-right development projects that are consistent with zoning bylaws and with
state and federal law cannot be prohibited.

* An applicant can meet this requirement by providing as-of-right siting for any one of the three types of
facilities listed above.

* [f a community has as-of-nght siting in place for R&D andfor manufacturing facilities in general, this
can meet thiz requirement. The community must demonstrate that the zoning bylaw applies to
renewable and alternative energy R&D or manufacturing. More detailed guidance is available in our
document: *Guidance for As-Of-Right Siting via R&D / Manufacturing” available on our website.

* Communities can select the specific locations for the as-of-right giting, for example, where these
facilities are to be located. These locations must be feasible and practical. For example, locations for
wind are required to have adequate wind resources (Emfs at 70 meters), biomass Combined Heat
and Power (CHP) locations are required to have a sufficient thermal load, and large-scale ground-
mounted PV must have adequate space.

* [ providing ag-of-right siting for a renewable or altemative energy generation facility, the community
must select technology that is practically available and provides a realistic opportunity for generation.
It is expected that a community will appropriately utilize itz available renewable resources, and this
will be taken into conszideration in the review of an application meeting this requirement.
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= As-gfright zoning bylaws can apply appropriate standards that protect public health and safety and
provide for pon-discretiongry site plan review. Reasonable environmental perfformance standards
per the developed bylaw may be incorporated into the Site Plan Review (SPR) process (e.9. height,
setback, ete._ ), but cannot be so siringent as to make the use infeasible. The key is that SPR must
be truly non-discretionary: if the standards and zoning requirements are met, the project can be built
This is distinct from the Special Permit (SP), in that the SP may be denied if the Planning Board or
other permit granting authority iz not zatizsfied with the project.

* An applicant can meet this requirement with as-of-fight siting for renewable or altemative energy
generation with any gpe of the following project requirements:

On-shore Wind — a turbine of a minimum 600 kW in size or above

Off-shore Wind — a turbine of a minimum 2.5 MW or above

Solar Photovoltaic — a single ground-mounted system of a minimum of 250 KW or above
Biomass CHP — a minimum of SMW in a stand-alone building

Ocean, wave or tidal — no minimum threshold

[= = R =y = e

NOTE: When grant awards are made to those applicants who have been designated as a Green
Community, dependent upon the funds available, a bonus amount may be provided to those who have
met the as-of-right siting requirement through renewable and altemative energy generation.

= Altematively, If providing as-of-right siting for R&D or Manufacturing facilities, a municipality's zoning
must specify as an allowed use construction of one of the following facilities:

o Research and Development Facilities are those used primarily for research, development
and/or testing of innovative information, concepts, methods, processes, materials, or products.
This can include the design, development, and testing of biological, chemical, elecirical,
magnetic, mechanical, andfor optical components in advance of product manufacturing. The
accessory development, fabrication, and light manufacturing of prototypes, or specialized
miachinery and devices integral to research or testing may be associated with these uses.

o Manufacturing Facilities are those used primarily for heavy or light industry or the manufacture
or assembly of a product including processing, blending, fabrication, assembly, treatment and
packaging.

+ Additionally, in order to qualify, the as-of-night zoning for R&D or manufacturing must clearly allow
renewable or alternative energy activities defined as follows. The expectation is that the municipality
will allow for all of the technology areas listed below. Given adequate justification, the Divizion may
permit exclusion of a particular technology.

Renewable Energy:

o Solar — photovoltaic (PVY) and themal

o Wind

o Biomass power conversion or thermal technologies, including R&D related to, or the manufacture
of, wood pellets

Ulira low emissions high efficiency wood pellet boilers and fumaces
Low Impact Hydro — electric and kinetic

Ocean thermal, wave or fidal

Geothermal

Landfill Gas

Fuels Cells that use Renewable Energy

Advanced biofuels
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Alternative Energy:
o Combined Heat and Power

o Electric and hydrogen powered vehicles and associated technologies including advanced
batteries and recharging stations

0 {ation Required to Meet Criterion 1
The following documentation must be provided az evidence that the municipality has met this criterion.

Brief description of the: qualifying section of the bylaw or ordinance that identifies designated
locations

Color copy of the zoning map that shows area zoned

Applicable sections of the zoning bylaw or ordinance

Important zoning definitions:

Relevant section of the use table and any key that will help DOER interpret the use table

Any related local regulations applicable to facilities sited under the bylaw/ordinance—such as site
plan review regulations—so that DOER. can confirm that the related local regulations are non-
dizcretionary;, and

For REAE R&D andfor Manufaciuring Facilities only yield calculations, either in the text of the letter
provided by municipal legal counsel or attached.

For RE/AE R&D andfor Manufaciuring Facilities only, i meeting the criterion through existing bylaws
or ordinances, applicants must provide a letter from municipal legal counsel certifying that the
existing zoning complies with the REJAE Facilities criterion. In terms of specific contents, the letter
must cite and summarize the pertinent section of the zoning ordinance/lbylaw.

Link to Criterion 1 Guidance web page, which contains this document and:

Guidance for Meeting Criteria 1 via Renewable/Altemnative Energy R&D andior Manufacturing
Facilities

Model As-of-Right Bylaw for Large-Scale Photovoltaic Installations

Model As-of-Right Bylaw for Use of Wind Facilities

Green Communities that Adopted As of Right Siting Through Renewable Energy Generation
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Facilities

Guidance - Complving with the Green Communities Act through the as-of-right siting of renewable or
alternative energy research and development or manufacturing facilities

This Guidance was prepared by the Depariment of Energy Resources (DOER) fo assist cities and towns in
enacting zoning that safisfies a requirement of the Green Communities Program by facilitating development of
renewable or aliernative energy research and development facilities or renewable or alternative energy
manuficiuring facilities.

The Green Communities Act requires compliance with five criteria to qualify as a green commumity (see
Section 22 gf the Green Communities Act, codified af MG.L ch. 234 £ 10c)). This document assists
commumities in understanding and meeting the underlined alternatives for complying with criterion one (#1):

To qualify as a green community, a municipality or ether local governmental body shall: . . . (2) provide
for the as-of-right siting of renewable or alternaiive energy gensrating facilities, renewable or
Ifm:mrve en re.rmh :md dew ent facilities, or renewable or alternative en

As stated, rmmicipahities or local government bodies seeking to qualify as green commmumities may satisfy the
as-of-right eriterion one (#1) by providing for as-of-night siting of renewable or alternative energy research and
development (R&D) facilities or as-of-nght siting for renewable or alternative energy manufacturing facilities.
This document provides communities with guidance on the standards against which their zoning will be
evaluated and how to document compliance with these standards.

It is important to recognize that mumicipalities may permit uses that satisfy crterion one (#1) under a vanety of
names and m a multitnde of different types of distnicts. For example, industrial. light mdustnal| commercial
and mixed-use districts often allow B.&D and mamnfacturing facilites. Kev questions in regard to qualification
as a green community are whether:

1. Development is permitted as of right;

2. Construction of a qualifying “renewable or alternative energy”™ E.&D or manufactunng facility is
allowed in the zoning district; AND

3. Ifaddithonal development is feasible in the zoning district.

Cuestion #1: Dioes the bylaw or ordinance permit development as-of-right?

First, to qualify as a green commumity under this provision, a bylaw/ordinance must permit a qualifying facility
as-of-nght This type of zoning, otherwise commeonly known as “by right,” allows a landowner/developer to
build the pertinent facility without the need for a special permit or any other type of discretionary permit.
DOEE. will utilize the following defimition when evaluating zoning for compliance:

As-of Right Siting: As-of-Fight siting shall mean that development may proceed without the need for a
special permit, variance, amendment, waiver, of other discretionary approval. As-of-night development
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may be subject to non-discretionary site plan review to determine conformance with local zoning bylaws
as well as state and federal law. As-of-night development projects that are consistent with zoning bylaws
and with state and federal law cannot be prohibited

ion #2: Does the bvlaw or ordinance clearly allow the construction of facilities that wall n

“renewable or altemative energy™ BE&D or manufactirmg?

To qualify a municipality’s zoning must specify as an allowed use construction of cne of the following

facihties:

Research and Development Facilities are those used primanly for research development and/or
testing of innovative information, concepts, methods, processes, materials, or products. This can include
the design, development, and testing of biological, chenuical, electrical, magnetic, mechanical, and/or
optical compeonents in advance of product manufacturing. The accessory development, fabrication, and
hghtmam:facttmgnfpmt‘ot}'pes, or specialized machinery and devices integral to research or testing
may be associated with these nses.

Manufacturing Facilities are those used pnmanly for heavy or light industry or the manufacture or

assembly of a product including processing, blending, fabrication, assembly, treatment and packaging

Additionally, in order to qualify, the as-of-nght zoning for R&D or manufactming must clearly allow renewable
or alternative energy activities defined as follows. The expectation is that the numicipality will allow for all of
the technology areas listed below. Given adequate justification, the Division may permut exclusion of a
particular technology:

Renewnble Energy:

Solar - photovoltaic (PV) and thermal

Wind

Biomass power conversion or thermal technologies, inclnding P.&D related to, or the
manufacture of, wood pellets

ulfra low emissions high efficiency wood pellet boilers and fumaces
Low Impact Hydro - electric and kinetic

Ocean thermal, wave or tidal

Geothermal

Landfill Gas

Fuels Cells that use Eenewable Energy

Advanced biofuels

Alternafive Energy:

Combined Heat and Power
Electric and hydrogen powered vehicles and associated technologies including advanced

Mote: Mumicipalifies seeking credit for zoming that authonzes R&D or manufactunng associated with
other clean energy technologies or fuels should consult DOEE.

1on #3: Does local zon nide a realistic ity o locate renewable or altemative energy B&D or
manufactunng facilities?
Finally, in order to satisfy criterion one (#1), an applicant must show one of the following:
1) that land is available for the construction of a facility or facilities of 50,000 square feet or larger in the
aggregate; or
2) that there is enough available vacant space in existing buildings to provide for a facility or facilities of
50,000 square feet or larger in the aggregate, with a mimimum of 5,000 square feet per unit; or
3} thata combmation of available land for new construction and existing available vacant space in existing
buildings can accommedate a facility or facilities of 50,000 square feet or larger in the aggregate.
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Updated 04-08-11

Zoming districts with previcusly developed but vacant or undenutilized structures or sites are preferred over
those that would site clean energy faciliies on land that is currently wooded, actively farmed. or otherwise
undeveloped. Basic yield calculations accounting for height, floor area ratio, setback, parking, and other limits
on building size will suffice as documentation that of available land for new construction purposes. For
available vacant space, the mdividual units mmst be identified with addresses and the associated square footage,
a single unit must be at least 5,000 sq feet, and an explanation of how it was determined the space 13 currently
vacant must be provided.

Documentation: How to demonstrate that the municipalitv’s zoning qualifies
Applicants must provide a letter from mumicipal counsel certifying that the above questions can be answered in
the affirmative. In terms of specific contents:

The letter must cite and summarnze the pertinent section of the zoning crdinance/bylaw;
+ Applicants st include copies of:

The applicable section of their zoning bylaw/ordinance,

Important zoning definitions,

The relevant section of the use table and any key that will help DOEE. mterpret the use table,

Any related local regulations applicable to facilities sited under the bylaw/ordinance—such as site

plan review regulations—so that DOER can confirm that the related local regulations are non-

*  TYield calculations nmst be either included m the text of the letter or attached.

*  Any documentation supporting the existence of available vacant space must be in the text of the letter o1
attached.

Q Q00
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Updated 04-08-11

Sample Letter:

The fown'’s light indusirial district, secfion 4.3 of the zoning bylaw, allows the by-right construction of
manufaciuring facilities that meet the definitions provided. The text of this section, relevant portions

of the town s site plan review regulations, and the table of uses are attached. Manufacturing af
renewable/alternative energy products is clearly allowed, and in fact such a facility was permitted in

2007 and built last year. ABC Industries assembles solar panels from components produced on-site
and in other locations around the globe. Finally, the light indusirial district covers an area af 230+
acres near a highway interchange. Over 50%: of the land in this district is vacant and developable.
The district has no stated FAR Limif, the impervious surface limit is 70%, buildings can be of up to 3
stories and only one parking space is required per 1000 squars fest. Thus, as indicated in the
aftached calculation, plm@qfspmmfxfarjﬂ‘m:qweﬁdafﬁaarmmbebuﬂf

gg]ﬂufﬂ:hfulg-lmnne By applying for certification as a green community under the E.&D and
manufacturing provision of cnterion one (#1) legal counsel and local officials are certifying that landowners

in the appropriate district are able to construct, as of right, facilities that can be used for renewable and
altemnative energy related manufactunng or B&D activities such as:

Solar panel production

Research and development intended to enhance geothermal systems
Mamufacture of turbines — wind or hydro

Research related to advanced battery systems

Mammfacture of fuel cells

Research to improve the efficiency of or reduce pollution from biomass power facilites
Aszsembly of wave energy generating systems

Mamufacture of wood pellets

Production of biofoels

Assembly of Combined Heat and Power units
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Model As-of-Right Zoning Bylaw:
Allowing Use of Large-Scale Ground-Mounied Solar Photovoltaic
Installations
Prepared by:
Department of Energy Resources
Maszszachuszetts Executive Office of Environmental Affairs

March 2012

This Medel Bylaw was prepared fo assist cities and towns in establishing reasonable
standards to facilitate development of large-scale ground-mounted solar photoveltaic
installations. The bylaw was developed as a model and is not infended for adopfion without
specific review by municipal counsel

| 1.0 Purpose

The purpose of this bylaw is to promote the creation of new large-scale ground-mounted solar
photovoltaic mstallations by providing standards for the placement. design, construction,
operation, monitoring, modification and removal of such installations that address public safety,
nuninuze impacts on scenic, natural and histonic resources and to provide adequate financial
assurance for the eventinal decommissioning of such installations.

The provisions set forth in this section shall apply to the construction, operation, and/or repair of
large-scale ground-mounted solar photovoltaic installations.

1.1 Applicability

This section applies to large-scale ground-mounted solar photoveltaie mstallations
proposed to be constucted after the effective date of this section. This section also
pertains to physical modifications that materially alter the type, configuration, or size of
these installations or related equipment.

Oualifying as a Green Community: In order to satisfy the Green Communities Act as-of-
right zoning requirement a community s zoning must allow solar photovoltaic installations
that ufilize ground-mounted systems which individually have a rafed name plafe capacity of
250 kW (DC) or more.

Approoamate size of installation: A solar photovoltaic avray with a rated name plate capacity
of 250 kW (DC) occupies approximately one acre of land.

Smaller installations (under 250 kW): The above requirement for qualification as a Green
Community is not infended fo discourage construction of solar phofovoliaic mstallations that
are smaller than 250 kW, but rather fo ensure that in designated locafions local regulatory
barriers that may adversely affect large-scale ground-mounted projects are minimized.
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Educafional Nete: Existing Massachusefis law largely exempis solar photoveltaic
installations from local zoning restrictions. Massachusetts General Laws Chapter 404,
Section 3, provides, in relevant part, that:

No zoning erdinance or by-law shall prohibit or unreasonably regulate the
installation of solar energy systems or the building of structures that facilitate the

cellection of solar energy, except where necassary fo protect the public health, safsty
or welfars.

Inview of MG.L. ch. 404 § 3, local zoning provisions specifically allowing for the as-gf-right
consiruction of smaller solar energy systems — such as those commonly installed on fop of or

on the lot af a home or business—are unnecessary. However, it is not clear whether M G L.
ch. 404 § 3 applies to the construction of large scale ground-mounied systems. Therefore, fo
qualify as a green community, a municipality may adopt a solar photovoltaic bylaw for as-of-
right siting of large scale ground-mounted systems in a designated locafien(s). An existing
example of a large scale ground-mounted solar photovoliaic system is the Brockion

Brightfields Frojact

I 2.0 Definitions

As-of Right Siting: As-of-Right Siting shall mean that development may procesd without the
need for a special pemmit, variance, amendment, waiver, of other discretionary approval. As-of-
right development may be subject to site plan review to determine conformance with local
zoning ordinances or bylaws. Projects cannot be prohibited, but can be reasonably regulated by
the inspector of buildings, building comnussioner or local mspector, or if there is none in a towmn,
the board of selectmen, or person or board designated by local ordinance or bylaw.

Building Inspector: The inspector of buildmgs, building commissioner, or local inspector, or
person of board designated by local ordinance or bylaw charged with the enforcement of the
zoning ordinance.

Building Permit: A construction permit issued by an authorized building inspector; the building
permit evidences that the project is consistent with the state and federal building codes as well as
local zoming bylaws, meluding those governing ground- mounted large-scale solar photovoltaie
mstallations.

Designated Location: The location(s] designated by [the commumity’s local legislative body], in
accordance with Massachmsetts General Taws Chapter 40A section 5. where ground - mounted
large scale solar photovoltaic installations may be sited as-of nght. Said location[s] [is/are]
shown on a Zoning Map [insert title of map] pursuant to Massachusetts General Laws Chapter
40A Section 4. This map is hereby made a part of this Zonmg Bylaw and is on file m the Office
of the [Town/City] Clerk.
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Note: The term “designated location™ refars fo the location within a community where solar
photovoliaic installations are permitted as-of-right Establishment of a designated location
Jor such mstallations is an integral part of the process of adopting an as-af-right solar
photovelfaic bylaw.

Legal Requirements: The process of designating the locafion must comport with the
requirements of Massachuseits General Laws Chapter 404, Section 5, which sets ouf the
requirements for adopting and amending zoning bylaws.

Methods of Designating a Location: Communities may designate locations by reference to
geographically specific disiricts. In the alfernative, communities may create an overlay
district consisting of all or porfions of multiple preexisting zoning districts, where large scale
solar photovoltaic power generation is permitied by right. Because solar photoveliaic power
generation produces neither adverse noise impacts nor harmfil emissions, use of land for the
purpose of solar photovoltaic power generafion should be compatible with most other fypes
gf land usage. However DOER strongly discourages designating locafions that require
significant tree cutiing, becmuse of the important water management, cooling and climate
benefits trees have. DOER encourages designating locations in industrial and commercial
districts, or on vacant, disturbed land.

Green Communities Program Regquivements: To qualify for designation as a Green
Community, the designated location must provide a realistic and practical opportunity for
development of a large scale solar photovoltaic power generafion facility. In designating a
location, it is imporfant for the community implementing the as-of right zoning bylaw fo
consider the availability of sunlight and particular characteristics of the local community. It
is nof practical to site solar photovoliaic installations in areas that are surrounded by tall
struciures. The size of available lots is also a relevant consideration, though aggregation of
contiguous parcels within a designated district in order fo create a parcel of sufficient size fo
consiruct a qualifying facility will be considered. As previously mentioned, a solar
photoveliaic array with a rafed name plate capacity of 250 kW occupies approximately one
acre of land.

Large-5Scale Ground-Mounted Solar Photoveltaic Installation: A solar photoveltaic
system that is structurally mounted on the ground and is not roof-mounted. and has a
minimum nameplate capacity of 230 kKW DC.

On-Site Solar Photovoltaic Installation: A solar photovoltaic installation that is constructed
at a location where other uses of the underlying property oceur.

Rated Nameplate Capacity: The maximum rated cutput of electric power production of the
Photovoltaic system in Direct Current (DC).

Site Plan Review: review by the Site Plan Peview Authority to determine conformance with
local zoning ordinances or bylaws.
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Note: In some communities this is lmown as Site Plan Approval rather than Site Plan
Review. Regardless of which term is used by a community, the following excerpt from
Lowe’s Home Centers,_Inc. v. Town of Auburn Planning Board provides an excellent
Judicial explanation of the nature of site plan review as applied to as-of- right uses:

Site plan approval acts as a methed for regulating as-of-right uses rather than
prohibiting them as per LD _Dugout Inc v Bd Of Appeals of Canton 357 Mazs 25 31
235 NE 2d 732 {1970). When evaluating the Site Plan Applications, the Plarming Board
may not uncenditionally deny the Site Plan Applications, but rather, it may impose
reasonable conditions upon them. See Prudential 23 Mass App. Ct af 281-83, 502 N.E 24
137 Quiney, 39 Mass App. Ct. af 21-22, 652 N.E 2d 901 ([ W] here the proposed use is
one permitted by right the planning board may only apply substantive criteria .. i.e, it
may impose reasonable terms and conditions on the proposed use, but it does not have the
discretionary power to deny the use. ). Thus, when a site plan application is submitfed for
an as-gf-right use, a planning board is obligated fo grant an approval with reasonable
conditions unless, “despite best efforts, no form of reasonable conditions [can] be devised

to satisfy the problem with the plan_... "
MNE 2d 137; Castle Hill Apavimenis Lid P ship v. Planning Bd. Of Holyoke, 635

Mass App Ci 840 84545 S44 NE 2d 1095 (2006).

Site Plan Review Authority: For purposes of this bylaw, Site Plan Review Authonty refers to
the body of local government designated as such by the municipality

Note: The Site Plan Review Authorify can be the Board of Selectman, Cify Council, Board of
Appeals, Plamning Board or Zoning Administrator. However, the Planning Board is typically
the best group to serve in this capacity as it is usually the most familiar with the municipality s
zoning bylmws/ordinances as well as its Master Plan or other plans for fiture
conservafion/development.

Zoning Enforcement Authority: The person or board charged with enforcing the zoning
ordinances or bylaws.

Note: By stafe statuts, the Zoning Enforcement Authority may be the “inspector of buildings,
building commissioner or local inspecitor, or if there are none, in a town, the board of
selectmen, or person or board designated by local ordinance er by-law”. MGL ch 404 £
7. In many communities, the building inspector is the person charged with enforcing both the
state’s building code and local zoning erdinances or bylaws.

| 3.0 General Requirements for all Large Scale Solar Power Generation Installations

The followng requitements are commeon to all solar photovoltaic mstallations to be sited in
designated locations.



31 Compliance with Laws, Ordinances and Regulations
The construction and operation of all large scale solar photovoltaie installations shall be
consistent with all applicable local, state and federal requirements. including but not
limifed to all applicable safety, construction, electnical, and communications

All buldings and fixtures forming part of a solar photovoltaic mstallation
shall be constructed in accordance with the State Building Code.

31 Building Permit and Building Inspection
No large scale solar photovoltaic mstallation shall be constucted, installed or modified as
provided in this section without first obtaining a bulding permit.

Note: Under the state building cods, work must commence within six (§) months from the
date a building permit is issusd,; however, a project proponent may request an extension of
the permit and more than one extension may be granted.

33 Fees
The application for a building permit for a large scale solar photoveltaie mstallation must
be accompanied by the fee required for a building permnit.

34 Site Plan Review

Ground-mounted large scale solar photovoltaic mstallations with 230 kW or larger of
rated nameplate capacity shall undergo site plan review by the Site Plan Review
Anthonty prior to construction, installation or modification as provided in this section.

Puipose: The purpose of the site plan review is to determine that the use complies with all
requirements set forth in this zoning bylaw and that the site design conforms to established
standards regarding landscaping, access, and other zoning provisions.

Additional Considerations: As part of the implementafion of an as-of-right large-scale
ground-mounted solar phofovolfaic bylaw, communities should consider amending their
existing site plan review provisions in order to incorporaie site plan revisw conditions that
apply specifically to such installations.

341 General

All plans and maps shall be prepared. stamped and signed by a Professional Engineer
licensed to practice in Massachusetts.

342 Required Documents
Pursnant to the site plan review process, the project proponent shall provide the
following documents:
(a) A site plan showing:
i. Property lines and physical features. including roads, for the project site;
il. Proposed changes to the landscape of the site. grading, vegetation clearning
and planting, exterior ighting, screening vegetation or structures;
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iii. Blueprints or drawings of the solar photovoltaic nstallation signed by a
Professional Engineer licensed to practice m the Commonwealth of
Massachusetts showing the proposed layout of the system and any potential
shading from nearby stroctures

iv. Ome or three line electrical diagram detailing the solar photovoltaic
mstallation, associated components, and electrical nterconnection methods,
with all National Electrical Code compliant disconnects and overcurment
devices;

v. Documentafion of the major system components to be used, including the
PV panels, mounting system, and inverter;

vi. Name, address, and contact information for proposed system installer;

vil. Name, address, phone number and signature of the project proponent, as
well as all co-proponents or property owners, if amy;

viii. The name, contact information and signature of any agents representing the
project proponent; and

(b) Documentation of actual or prospective access and control of the project site (zee
also Sectiom 3.5);

() An operation and maintenance plan (see also Section 3.6);

{d) Zoning district designation for the parcel(s) of land compnsing the project site
(submission of a copy of a zoning map with the parcel(s) identified 15 suitable for
this purpose);

(&) Proof of liability insurance; and

(f) Description of financial surety that satisfies Section 3.12.3.

(g) A public outreach plan, including a project development timeline, which indicates
how the project proponent will meet the required site plan review notification
procedures and otherwise inform abutters and the commumaty

The Site Plan Eeview Authority may waive documentary requirements as it deems
appropriate.

Additional Consideration for Smaller Selar Photovoltaic Installations: The extensive site
plan review documentation set forth in Secfion 3.4.2 of this model bylaw is not intended fo
apply to smaller solar photovoltaic installations. One of the key goals underpinning the
Green Communities Program is the development of renewable and alternative enargy
generafion. Communities should shape their bylaws fo enable both large and small projects
to procesd without undue delay.

35 Site Control

The project proponent shall submit documentation of actual or prospective access and
conirol of the project site sufficient to allow for construction and operation of the
proposed solar photovoltaie mstallation.

36 Operation & Maintenance Plan
The project proponent shall submit a plan for the operation and mamtenance of the large-
scale ground-mounted solar photovoltaic installation, which shall include measures for
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maintaining safe access to the installation, storm water controls, as well as general
procedures for operational maimtenance of the mstallation

A7 Utlity Noetification

No large- scale ground —mounted solar photovoltaie mstallation shall be constructed until
evidence has been given to the Site Plan Review Authority that the utility company that
operates the electrical grid where the installation is to be located has been informed of the
solar photovoltaic installation owner or operator’s intent to nstall an interconnected
customer-owned generator. Off-gnid systems shall be exempt from this requirement.

3.8 Dimension and Density Requirements

381 Setbacks

For large - scale ground-mounted solar photovoltaic nstallations, front, side and rear

setbacks shall be as follows:

{(a) Front yard: The fromt yard depth shall be at least 10 feet; provided. however, that
where the lot abuts a Conservation-Fecreation or Residential district, the fromt yard
shall not be less than 50 feet.

{b) Side yard. Each side yard shall have a depth at least 15 feet; provided, however, that
where the lot abuts a Conservation-Fecreation or Residential district, the side yard
shall not be less than 50 feet.

{c) Rear yard. The rear yard depth shall be at least 25 feet; provided, however, that where
the lot abuts a Conservation-Recreation or Residential distniet, the rear vard shall not
be less than 50 feet.

Note: These setback distances are suggested values. Decreased setback distances may be
appropriate. The municipality should evaluate what is appropriate for itz designated location(s).
Froject developers may be encouraged to include scresning vegetation along the borders of the
site, fo minimize the visual impact of the PT installation.

3821 Appurtenant Structures

All appurtenant structures to large- scale pround-mounted solar photovoltaic
mstallations shall be subject to reasonable regulations concerning the bulk and height
of structures, lot area, setbacks, open space, parking and building coverage
requirements. All such appurtenant structures, including but not limited to,
equipment shelters, storage facilities, transformers, and substations, shall be
architecturally compatible with each other. Whenever reasonable, structures should
be shaded from view by vegetation and/or joined or clustered to avoid adwverse visual

impacts.

Note: Regulations governing appurtenant structures ave fypically contained in a town’s

zoning ordinance or bylaw.

39 Design Standards

391 Lighting
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Lighting of solar photovoltaic installations shall be consistent with local, state and
federal law. Lighting of other parts of the installation_ such as appurtenant

shall be limited to that required for safiety and operational purposes, and shall be
reasonably shielded from abutting properties. Whete feasible, lighting of the solar
photoveltae installation shall be directed downward and shall incerporate full cut-off
fixtures to reduce light pollution.

382 Si

Signs ml?lugaég—esca]e ground-mounted selar photoveltaie mstallations shall comply
with a mumicipality’s sign bylaw. A sign consistent with a municipality’s sign bylaw
shall be required to identify the owner and provide a 24-hour emergency contact
phone number.

Solar photovoltaic installations shall not be used for displaying any advertising except
for reasonable identification of the manufacturer or operator of the solar photovoltaic
mstallation.

39.3 Uility Connections

Reascnable efforts, as determined by the Site Plan Review Authonty, shall be made
to place all utility connections from the solar photoveltaie mstallation underground,
depending on appropriate soil conditions, shape, and topography of the site and any
requirements of the utility provider. Electrical transformers for utility
mterconmections may be above ground if required by the utility provider.

310 Safety and Environmental Standards

310.1 Emergency Services

The large scale solar photovoltaic installation owner or operator shall provide a copy
of the project summary, electrical schematic, and site plan to the local fire chief.
Upon request the owner or operator shall cooperate with local emergency services i
developing an emergency response plan. All means of shutting down the solar
photovoltaic mstallation shall be clearly marked. The owner or operator shall identify
a responsible person for public mgquines throughout the life of the mstallation

3.10.2 Land Clearing, Soil Erosion and Habitat Impacts

Clearing of natural vegetation shall be limited to what is necessary for the
construction, operation and maintenance of the large — scale ground-mounted solar
photoveltaic mstallation or otherwise prescribed by applicable laws, regulations, and
bylaws.

311 Monitoring and Maintenance

3111 Solar Photovoltaic Installation Conditions

The large - scale ground-mounted solar photoveltale mstallation owner or operator
shall maintain the facility in good condition. Maintenance shall inclode, but not be
limited to, painting, structural repairs, and integrity of security measures. Site access



shall be maintained to a level acceptable to the local Fire Chief and Emergency
Medical Services. The owner or operator shall be responsible for the cost of
maintaining the solar photovoltaic installation and any access road(s), unless accepted

as a public way.

3.11.2 Modifications
All material modifications to a solar photovoltaic installation made after issuance of
the required building permit shall require approval by the Site Plan Beview Authority.

312 Abandonment or Decommissioning

3111 Removal Requirements

Amy large- scale ground-mounted solar photoveltaic installation which has reached
the end of its useful life or has been abandoned consistent with Section 3.12.2 of this
bylaw shall be removed The owner or operator shall physically remove the
mstallation no more than 150 days after the date of discontinmed operations. The
owner or operator shall notify the Site Plan Review Authority by certified mail of the
proposed date of discontinued operations and plans for removal. Decommissioning
shall consist of:

(a) Physical removal of all large- scale pround-mounted solar photovoltaic
installations, structures, equipment, security barmers and transmission lines from
the site.

(b) Disposal of all solid and hazardous waste in accordance with local, state, and
federal waste disposal regulations.

{c) Stabilization or re-vegetation of the site as necessary to minimize erosion. The
Site Plan Review Authority may allow the owmer or operator to leave landscaping
or designated below-grade foundations in order fo minimize erosion and
disruption to vegetation.

3121 Abandonment

Absent notice of a proposed date of decommissioning or written notice of extenuating
circumstances, the solar photoveoltaie mstallation shall be considered abandoned when
1t fails to operate for more than one year without the written consent of the Site Plan
Feview Authority. If the owner or operator of the large- scale ground-mounted solar
photovoltaic installation fails to remove the installation in accordance with the
requirements of this section within 150 days of abandonment or the proposed date of
decommissioning, the town may enter the property and physically remove the
mstallation.

3.12.3 Financial Surety
Proponents of large-scale ground-mounted solar photovoltaic projects shall provide a

form of surety, either through escrow account, bond or otherwise, to cover the cost of
removal n the event the town must remove the mstallation and remediate the

landscape, in an amount and form determined to be reasonable by the Site Plan
Feview Authority, but in no event to exceed more than 1235 percent of the cost of
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removal and compliance with the additional requirements set forth herein_ as
determined by the project proponent. Such surety will not be required for
mnmicipally- or state-owned facilities. The project proponent shall submat a fully
mclusive estimate of the costs associated with removal, prepared by a qualified
engineer. The amount shall include a mechanism for calenlating increased removal
costs due to inflation.
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Appendix B:

- GREEN COMMUNITIES /Expedited Permitting ER
- GRANT PROGRAM
&=

DEPARTMENT OF ENERGY RESOURCES G U I DAN C E

Massachusetts Department
of Energy Resources

Criteria

- /
EXPEDITED PERMITTING OPTIONS

INTRODUCTION

Criteria Two of the Green Communities Program states that communities need to adopt an expedited
application and permitting process under which as-of-right energy facilities (criterion #1) may be sited within
the municipality and which shall not exceed 1 year from the date of initial application to the date of final
approval.

Such an expedited application and permitting process applies only to the proposed facilities which are subject
to the as-of-right siting provisions, and documentation that all permits necessary to site proposed facilities can
be issued within the 1 year deadline is required.

Note: Municipalities can also meet this requirement by applying the expedited permitting process of MGL
Chapter 43D to the as-of-right zoning district(s), which has a one hundred and eighty day (180) deadline
requirement.

COMPLIANCE

Standard One Year Process

To meet this criterion municipalities need to have rules and regulations in place governing permit issuance
such that all local permitting decisions - formal determinations, orders of conditions, licenses, certificates,
authorizations, registrations, plan approvals, or other approvals or determinations with respect to the use,
development or redevelopment of land, buildings, or structures required by any issuing authority — applicable
to the siting and construction of clean energy facilities within the relevant zoning district(s) can be issued
within 1 year of submission of a completed application.

In regard to documentation, municipalities will have already demonstrated that they have by-right zoning
allowing clean energy facilities (criterion #1). Thus, communities need to show that other provisions of the
zoning (e.g. site plan review), as well as other local regulations, allow permitting within one year. In order to
document compliance with the Green Communities expedited permitting criterion (criterion #2) municipalities
must provide DOER a letter from legal counsel affirming that nothing within the municipality’s rules and
regulations precludes issuance of a permitting decision within one year along with the language addressing
approval procedures and associated timing from any applicable bylaws/ordinances or regulations.
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Municipalities should also be aware that once designated a Green Community they will be required to report
annually on their permitting of clean energy projects within as-of-right zoning districts. Communities not
adhering to the 365 day permitting requirement will be at serious risk of losing their Green Community
designation.

MGL c 43D Priority Development Sites

A municipality may also meet the Green Communities expedited permitting criterion by providing for as-of-
right siting of renewable or alternative energy generation or manufacturing or research and development
(R&D) facilities within a Priority Development site approved pursuant to Chapter 43D by the interagency
Permitting Board. The municipality will be required to provide documentation that demonstrates that the
designated as-of-right zoned area and the 43D Priority Development Site overlap. If meeting the criterion by
allowing the by-right construction of either renewable or alternative energy (R&D) or manufacturing facilities,
the municipality will be required to providea letter from the municipality’s legal counsel providing
documentation that a Priority Development Site approved pursuant to Chapter 43D by the Interagency
Permitting Board applies to enough land within the district zoned for the by-right siting of energy facilities to
construct at least 50,000 square feet of (R&D) or manufacturing space in the aggregate. However,
communities are encouraged to make the procedures expediting the permitting of renewable or alternative
energy projects uniform throughout a zoning district in order to avoid confusion and facilitate siting and
construction of renewable or alternative energy facilities.

Note: The materials developed to assist communities with issuance of permits within 180 days as required by
Chapter 43D will also help communities looking to expedite permitting for the purpose of becoming a Green
Community.

43D Website:
http://www.mass.gov/?pagelD=ehedsubtopic&L=4&L0=Home&L1=Start%2c+Grow+%26+Relocate+Your+Busi
ness&L2=Licensing+%26+Permitting&L3=Chapter+43D+Expedited+Permitting&sid=Ehed
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DESIGNATION

Massachusetts PROGRAM Massachusetts Department
DEPARTMENT OF ENERGY RESOURCES Criteria of Energy Resources

Energy Reduction Plan (ERP) Guidance and Outline

INTRODUCTION

Criterion Three for Green Communities Designation requires that a municipality (including both the general government
and school district):

(1)

(2)

Establish an energy use baseline. This inventory must include all divisions and departments including: all
municipal buildings, school buildings, municipal and school vehicles, street and traffic lighting, drinking water
and wastewater treatment plants, pumping stations and open spaces® owned by the municipality.

Divisions and departments operating as Enterprise Funds under MGL Chapter 44, Section 53F % where such
services are provided by a third party contractor or where the sole operating and budget authority resides with
a board or commission) may be excluded from the Energy Reduction Plan. However, these operations are
encouraged to become a part of and to adopt the Energy Reduction Plan. The exclusion does not apply to any
other existing or future division or department operating as an Enterprise Fund for which the City has direct
authority over its operation.

If a municipality pays the energy bills for an asset that it does not own, it may elect to include that asset in its
baseline if it would like to claim credit for any energy reductions for that asset. For example, towns frequently
pay the energy bills for streetlights owned by their utility or for buildings owned by a historical society. Please
explicitly state if you are electing to include an asset that the municipality does not own.

The energy use baseline inventory should be provided on an MMBtu (Million British Thermal Units) basis. There
are a number of acceptable tools for performing the inventory including:

a. DOER’s MassEnergylnsight (MEI) (www.massenergyinsight.net)

b. Energy Star Portfolio Manager

b. ICLEI software

d. Other tools proposed by the municipality and deemed acceptable by DOER

The baseline year should consist of the most recent year of complete data. For applications in the spring of
2012, this should be Fiscal Year 2011 (or Calendar Year 2011). However, to allow communities to take credit for
energy efficiency measures completed in recent years, a municipality may provide a baseline that goes back as
far as FY 2010 (or CY 2010), and provide a reduction plan that begins in FY 2011 (or CY 2011). Already
completed measures should be documented as described in Section IV B 5.

For applications consisting of more than one municipality, each municipality must complete the inventory.
However, the comprehensive program to reduce the baseline by 20% can be applied across all communities.

Put in place a comprehensive program designed to reduce this baseline by 20% within the 5 year period
following the Baseline Year. For example, applicants using a Calendar Year 2010 baseline must reduce their
total energy use by 20% by the end of 2015. Please note that the 5 year time period begins the year following

'The “Open Space” category includes energy use by parking lots, parks, cemeteries and athletic fields.
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the baseline year, not the year following designation as a Green Community. The 20% reduction is applied to
the aggregate energy use (in MMBtus) in the baseline energy use inventory.

a. Create an Energy Reduction Plan (ERP) to document both the baseline energy consumption and the
comprehensive program to reduce total energy use by 20%. An ERP is a document that requires
thoughtful planning and participation by all municipal departments, including schools. It can be
expected that this entire process will require a minimum of three months. A team of individuals and a
designated lead responsible for conducting the baseline inventory and developing the ERP should be
identified. The process will involve collecting data using one of the tools identified above, analyzing the
data to understand where reductions can be achieved, setting goals and developing strategies based on
data collection and analysis, and finally developing and writing the ERP.

A well-prepared ERP will provide a realistic path for implementation. The benefits of ERP
implementation include long-term savings in annual energy costs and reductions in a municipality’s
greenhouse gas emissions. It also presents an opportunity to perpetuate these benefits if a portion of
the cost savings is re-invested in further energy efficiency. Finally, the ERP is an opportunity to engage
the community in municipal energy reduction, both in its design and implementation and in publicizing
its successes.

b. Report annually on the ERP. If at the end of 5 years a municipality has not reduced its energy
consumption by 20%, it will be asked to provide justification for not fulfilling its ERP. If a municipality
can demonstrate that it has done everything reasonably achievable to obtain the reductions, then no
further action will be required. If the municipality does not effectively demonstrate why it has not
reduced its consumption by 20%, then the municipality is at risk of losing its Green Community
designation. A municipality will not lose its previously-awarded grant funding as a result of not meeting
its 20% energy reduction goal.

INSTRUCTIONS FOR CREATING AN ENERGY REDUCTION PLAN

A comprehensive ERP consists of a number of key components which enables a municipality to establish energy
reduction goals and develop a structure to meet those goals over a specific period of time. The outline below presents
the format for the ERP and addresses its key components. The information contained in the outline below is the
minimum information that a municipality is expected to provide in its ERP. Please use the sample tables provided, but
note that it is important to also provide a brief supporting narrative.

This outline contains several embedded excel files that will only work for Microsoft Office 2007 (Tables 3 and 4). IF YOU
WISH TO USE AN EXCEL TABLE BUT HAVE AN OLDER VERSION OF MICROSOFT OFFICE, PLEASE USE THE EXCEL 97-2003
FILE PROVIDED SEPARATELY.

To use the embedded Excel tables below, double-click in the table. Make your changes, save and click back into the main
document. The table will automatically sum and format the data, but please verify.

ENERGY REDUCTION ACTION PLAN OUTLINE
I. PURPOSE AND ACKNOWLEDGEMENTS
Letters from Both General Government and School District Verifying Adoption of the ERP
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General Government — The general government must provide a letter from the Chief Executive Officer of
the city or town stating that it has adopted the Energy Reduction Plan. The Chief Executive Officer is defined
as the manager in any city having a manager and in any town having a city form of government, the Mayor
in any other city, and the Board of Selectmen in any other town unless some other officer or body is
designated to perform the functions of a Chief Executive Officer under the provisions of a local charter or
laws having the force of a charter.

Public School Districts - For a municipality to meet this requirement, its public school district must be
included in the municipality’s baseline. Furthermore, the public school district must provide a letter from the
Superintendent for the Schools stating that is has adopted the Energy Reduction Plan.

Regional School Districts — Regional School Districts are not required to be part of a municipality’s Green
Communities designation application. However, for regional school districts that wish to be part of a
municipality’s Green Communities designation (with approval by the municipality), the regional school
district must establish an energy use baseline and assign the appropriate percentage of that baseline to the
municipality (based on the funding assessment percentage that municipality contributes annually to the
regional school district). The regional school district must also adopt the Energy Reduction Plan. A
municipality may also include its local elementary school that is part of a RSD, but not include their portion
of the middle and/or high schools. In this case, 100% of the elementary school’s energy use would be
included in the Energy Reduction Plan. See Appendix A for details.

B. List of Contributors that Participated in the Baseline and ERP Process

Il. EXECUTIVE SUMMARY

A.Narrative Summary of the Town - including population and any special school accreditations, Energy Star®
ratings, EPA Community Energy Challenge participant, ICLEl community, etc.

B.Summary of Municipal Energy Uses - use instructions below to create Table 1 (sample below). Reiterating the
Table 1 contents in text is not required.

Total Number of Municipal Buildings - including schools, and broken down by type of heating fuel (e.g. oil,
propane, natural gas, etc.). For Regional School Districts wishing to be included in the municipality’s Green
Communities designation, please list the number of their buildings (by fuel type) and vehicles (by exempt
category) as separate lines and list “RSD” in the ownership column.

Building Additions and New Construction - Please identify any building additions or new construction

planned for completion during the 5-year ERP period. Due to the unique nature of many building projects, a
community MUST consult with DOER regarding building stock changes prior to submission of their Green
Communities application. For general guidance, please see Building Stock Changes Guidance in Appendix B.
Total Number of Vehicles - including schools, and broken down by number of exempt and non-exempt
vehicles as defined by Green Communities Criteria 4.

Total Number of Street Lights and Traffic Lights — please list the number of street and traffic lighting are
owned by the municipality or by the utility in separate rows with a note in the ownership column. If owned
by the utility, then these will not be included in the baseline and Energy Reduction Plan.

Water and Sewer — note the number of drinking and wastewater treatment plants and pumping stations
owned by the municipality.

Table 1: Summary of Municipal Energy Users (Sample Data)

Number Ownership

Buildings
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Oil Heat 5 Muni

Oil Heat 3 RSD

Natural Gas Heat 0

Propane Heat 4

Biomass Heat 0

Other Heat Type 0
Vehicles

Non-Exempt 25 Muni

Exempt 20 Muni

Exempt 5 RSD
Street Lights 200 Utility
Traffic Lights 2 Muni
Water and Sewer

Drinking Water Treatment Plant 1

Wastewater Treatment Plant 0 (regional)

Pumping Stations 10

C.Summary of Energy Use Baseline and Plans for Reductions — use sample Table 2 provided below

Table 2: Summary of Municipal Energy Use Baseline

MMBtu Used in
BASELINE YEAR Baseline Year

% of Total MMBtu
Baseline Energy
Consumption

Projected Planned
MMBtu Savings

Savings as % of Total
MMBtu Baseline
Energy Consumption

Buildings

Vehicles

Street/Traffic Lights

Water/Sewer/Pumping

Open Space’

Total

100%

20%

ZA municipality can choose to attribute Open Space energy use to the other categories if desired. If open space is used as a category, please be
sure to list exactly what is included as a footnote and that, if using MassEnergylnsight, it matches its Table 3.
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I1l. ENERGY USE BASELINE INVENTORY
A.Identification of the Inventory Tool Used (preferably MassEnergylinsight)
B.Identification of the Baseline Year
C. Municipal Energy Consumption for the Baseline Year — please use one of the following options:

e Using the embedded excel Table 3 below (only works for Excel/Word 2007), provide one table with both
native units (kWh, therms, etc.) and MMBtu

e Using the separately provided excel version of Table 3, provide one table with both native units (kWh,
therms, etc.) and MMBtu

e Using MassEnergylnsight, provide tables reporting energy use in native units (kWh, therms, etc.) and
MMBtu separately. Your MassEnergylnsight information MUST be complete, including uploaded oil,
propane, gasoline, diesel and renewable fuels. Refer to MassEnergylnsight's Energy Reduction Plan
Guidance Table 3 (Fuel Units) and Energy Reduction Plan Guidance Table 3 (MMBtu).

Provide an overall breakdown per individual building, water and sewer treatment plants, and open space
facilities. An open space category may be used for any facility or location where the primary purpose of the
facility is exposed space, for example parks, cemeteries and athletic fields. Vehicles, streetlights, traffic lights
and distribution and water/sewer distribution and collection pumping can be provided in the aggregate. Please
insert additional columns for any other fuels and be sure to list their consumption in the correct units.

Fuel use from all vehicles, including those characterized as exempt AND non-exempt under Criterion 4 must be
included. Diesel and gasoline must be listed separately.

Renewable Energy is a fuel source and the amount of renewable energy generated by the Green Community
should be included here. Please report the amount of renewable energy consumed by each building. For
example, a solar PV system that supplies electricity only to the high school it is mounted on should be included
under Renewable Energy - Electric for the high school. For larger systems serving more than one building, please
contact DOER. For thermal Renewable Energy systems that do not have a flow meter to measure the actual
amount of thermal energy generated, please report the projected thermal energy generation from the design
study. See examples in italics below. Biomass and biofuels should be reported separately from other Renewable
Energy types by reporting fuel consumption. Please do not include any Renewable Energy Certificates as these
only displace the carbon emissions associated with energy generation, not the use of the energy.
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Table 3: Municipal Energy Use Baseline (Embedded Excel version, only works with Office 2007; a separate version is provided for Excel 97-03)*

#2 Distillate Fuel

Renewable Energy -

Renewable Energy

1

Total
MMBtu

School

Town Hall

Police
Station

Add Bldg

Add Bldg

Subtotal
for
Buildings

Drinking/W
astewater
Treatment
Plant(s)

Pumping in
Aggregate

Open

Space 2

Vehicles in
Aggregate

Street and
Traffic
Lights in
Aggregate

Total
Energy
Use

Electricity Natural Gas Oil Propane Gasoline Diesel Electric - Thermal
kWh MMBtu Therms MMBtu Gallons MMBtu Gallons MMBtu Gallons MMBtu Gallons MMBtu kWh MMBtu Gallons MMBtu
0 0
0 0

® 1 To convert thermal renewable energy generation to MMBtu, please multiply by the conversion factor for the displaced energy source. For example, for solar thermal replacing

oil, multiply the gallons of oil that were not consumed by 0.139 MMBtu/gallon.
2 A municipality can choose to attribute open space energy use to the other categories if desired. If open space is used as a category, please be sure to list exactly what is included as a footnote and
that, if using MassEnergylnsight, it matches MassEnergylnsight Table 3.
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IV. ENERGY REDUCTION PLAN

A.Narrative Summary -
1. Overview of Goals for Years 1-3
2. Overview of Goals for Years 4-5
3. Identify Areas of Least Efficiency/Greatest Waste — MassEnergylnsight’s “Buildings to Target” view is

helpful in identifying these areas

B.Getting to a 20% Energy Use Reduction Within the 5 Year Period Following the Baseline Year - NOTE: At a
minimum, a municipality must be able to identify specific measures with projected reductions to obtain a 15%

reduction with supporting audits and/or calculations for these measures. A general strategy in the narrative
section for identifying and obtaining the remaining 5% is acceptable. This section should include energy
reductions anticipated from all divisions and departments including: all municipal buildings, school buildings
(excluding Regional School Districts), municipal and school vehicles, street and traffic lighting, drinking water and
wastewater treatment plants, pumping stations and open spaces owned by the municipality.

1. Program Management Plan for Implementation, Monitoring and Oversight — Identify the personnel
responsible both for oversight of the Energy Reduction Plan implementation and for implementation of energy
conservation measures in specific departments or buildings, if applicable. Also identify personnel responsible for
the Annual Reporting requirements.

2. Summary of Energy Audit(s) or Other Sources for Projected Energy Savings - Although an energy audit is
not a requirement for an ERP, an audit can provide a better understanding of existing conditions and can
identify opportunities for energy reduction. All sources for projected energy savings for individual measures
must be identified in Table 4 and included as attached audits or calculations. If any energy audits were
completed, including an Investment Grade Audit conducted as part of an energy savings performance contract,
please provide a brief summary of the audit(s) and either provide as an attachment or cite as a resource.

3. Energy Conservation Measures — In Table 4%, list completed and planned energy conservation measures,
including vehicular efficiency measures. References for each measure must be included in the table and these
references must be included as appendices to the Energy Reduction Plan. Please subtotal projected annual
MMBtu savings for each category: buildings, vehicles, street and traffic lights, water and sewer, and open space,
as well as a municipal total. Refer to the sample table below.

Table 4 will be also be used for future Green Communities reporting if you are designated, including applying for
and final reporting on a Green Communities designation grant and for annual reports.

For each measure, provides:

* Table 4 will be also be used for future Green Communities reporting if you are designated, including applying for and final reporting on a Green
Communities designation grant and for annual reports.

> Why Does DOER Want This Level of Detail?
This information will be used by DOER to:
e  Confirm that a municipality has a well thought-out and documented pathway to fulfill their commitment to reduce their energy

consumption by 20% in five years.
e  Ensure that all Green Communities have met a similar level of review stringency in order to be designated.
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e jts status/projected timeline

the projected energy savings in native units (kWh, gallons, therms, etc.)

the projected cost savings

the total cost

any utility incentives received

e any planned use of Green Communities grant funds, if designated

e for measures requiring additional funding, please list the funding source: capital budget,
operating budget, debt and type, or other grants

e the source of the calculated energy and cost savings in the reference column. Audits and/or
calculations must be included in the Appendices.

4, If Creating an ERP Without an Audit - municipalities can analyze the energy baseline data for the
buildings which are least efficient to identify appropriate Energy Conservation Measures based upon knowledge
of the building and its equipment. Projected energy savings may be obtained by requesting information from
equipment manufacturers. For example, if a building has an older boiler with an efficiency factor of 50% and the
proposed new boiler has an efficiency factor of 90%, energy savings from the boiler can be estimated by
multiplying 40% times the annual fuel use of the boiler. These calculations must be included in the Appendices.

For estimates based upon the knowledge and expertise of energy professionals that are members of the
community, please document all rationale and calculation in the Appendices. For example, if a lighting project
were implemented in one school and saved 10% of electricity use, the 10% savings could be used as an energy
savings estimate to another school for the same measure. This estimate cannot be applied to another building
type such as a Town Hall or Police Station. Additionally, the year of the last lighting retrofit in both schools
should be provided to confirm that there are similar efficiency opportunities. If sources other than an audit are
used for projected energy savings, please provide a brief summary of those sources here and include complete
assumptions and calculations in the Appendices.

PLEASE NOTE that the projected energy savings from a building in another municipality’s Energy Reduction Plan
cannot be used. In addition, the total projected energy savings in an audited municipal building cannot simply

be applied to other municipal buildings. In order to be able to apply projected savings from one audited building
to another unaudited building, the buildings must be similar in type and specific measures that are common to
both must be identified with supporting details included to verify this type of estimation. Examples include last
year of lighting retrofits, current boiler/furnace efficiencies and quotes for new boiler/efficiencies, R-values of
insulation and calculations of potential savings. The building types and occupational profiles must be similar
unless the measure is building-independent (such as vending machine energy controls).

. For Municipalities Taking Credit for Efficiency Measures Occurring Before Green Communities Designation
Application - (i.e. for towns with a baseline of FY2010 or CY2010). Actual reductions in energy usage may be
applied to the 15% in identified energy savings. For example, a municipality with a baseline year of FY2010 saw
an energy reduction of 4% in FY2011. They would then need to identify an additional 11% in documented energy
efficiency measures in Table 4, as well as an additional 5% in general efficiency strategies in the narrative.

Provide information to the legislature and general public on the total and average projected energy savings, projected energy cost
savings, greenhouse gas reductions, total capital costs, simple payback time, and financial support from the electric and gas utilities for
the Green Communities program as a whole.

Confirm that energy use reduction is from energy efficiency projects and initiatives. Because reporting of a building’s total energy usage
reflects both efficiency and renewable energy projects, a municipality needs to demonstrate that it has implemented enough energy
efficiency to account for 20% of the total energy reduction in year 5.

Analyze the relative effectiveness of project measures (i.e., heating upgrades, VFDs on pump stations, LED streetlights, use of biodiesel)
to provide informed recommendations to additional municipalities.
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In order to claim credit for actual energy reductions, include in Table 4 all efficiency measures implemented
during the period following the baseline year with estimated energy savings from each measure. Then
demonstrate the actual energy reductions by providing a separate Table 3a for each year following the baseline
year with the annual energy reductions for each building and for the municipality as a whole. (This is the same
information that will eventually be asked of you in the Annual Reports if designated as a Green Community.)

6. For Municipalities Using a Performance Contract (Energy Management Services) — If an Investment Grade Audit
(IGA) has been performed, a municipality may provide the IGA report in lieu of Table 4 for those measures and
buildings/facilities. If > 15 percent reduction from the baseline energy use has not been identified, additional
measures should be listed using Table 4.

C.Summary of Long-Term Energy Reduction Goals — Beyond 5 years

1. Municipal Buildings (including schools)

2. Vehicles (including schools)

3. Street and Traffic Lighting

4. Perpetuating Energy Efficiency — Has the town considered an energy conservation savings reinvestment plan
(in which some of the energy savings are reinvested into a fund to finance future energy efficiency or
renewable efficiency measures)? Or has it identified a mechanism for directing some of the energy cost
savings from an annual operating budget to reinvesting in further energy efficiency?
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(Embedded Excel version, only works with Office 2007; a separate version is provided for Excel 97-03)°

Table 4
Energy Conservation Measures Data
Measure Status Energy Data Financial Data Reference Data
Status
Proj d Proj d | Proj d | Projected | Proj d | Proj d . .
Energy (Cowip::‘eted Annual Annual Annual Annual Annual Annual P;\or::ﬁt;d Total Green Utility ;::ri':(g) Source for
Category/Building Conservation Electricity [Natural Gas | Heating Oil | Propane Gasoline Diesel Installed Community | Incentives | Net Cost ($) Projected
month/year or n A " 5 B A Cost for Net H
Measure Savings Savings Savings Savings Savings Savings N Cost ($) Grant ($) ($) Savings
planued (kWh) (therms) (gallons) (gallons) (gallons) (gallons) Savings ($) Cosis
Qtrl/year)
Town http-//imw.energyst
Elementary o Completed s ar.gov/ia/business/
School Lighting Refrofit 212011 Capital Plan | younjoads/BP_Ch
FY2011 -
ecklist.pdf
Town Hall Air Sealing In progress N/A A-Z Energy Audit,
2008
. Planned Q1- Boilers-to-Go Quote,
Town Hall NewBoiler Q22012 N/A 2009
BUILDINGS SUBTOTAL (1] (1] (1] [} $0 $0 $0 $0 $0
Town
. . Operating LED Signals Today
Traffic Lights LED Traffic lights In progress Budget Quote, 2009
Fy2011
STREET AND TRAFFIC LIGHTS
SUBTOTAL 0 0 (1] 0 $0 $0 $0 $0 $0
L . Energy Masters
Drinking Water 2 Variable Speed | Planned Q3- Toun Bond Technical Stud)
Treatment Plant Drives Q42012 2012 oto Y
WATER/SEWER/PUMPING
SUBTOTAL 0 0 (1] 0 $0 $0 $0 $0 $0
Town
Vehicles Anti ld/‘II'IQ retrpﬁt In progress Operating | green.autoblog.co
for 2 police cruisers Budget m
FY2012
Purchase of 2010
Hybrid Civic Hybrid Town
. . W y.
Vehicles to replace 2001 PIBZ’;‘;’: fall Capital Plan fueliinnnm
Toyota Camry FY2011 gov
(incremental cost)
VEHICLES SUBTOTAL (1] (1] (1] o $0 $0 $0 $0 $0
TOTAL
Projected Savings ° o o 0 $0 $0 $0 $0 $0
TOTAL MMBtu SAVINGS (1] ) o 1] o (1] o

® 1 To convert thermal renewable energy generation to MMBtu, please multiply by the conversion factor for the displaced energy source. For example, for solar thermal replacing

oil, multiply the gallons of oil that were not consumed by 0.139 MMBtu/gallon.
2 A municipality can choose to attribute open space energy use to the other categories if desired. If open space is used as a category, please be sure to list exactly what is included as a footnote and

that, if using MassEnergylnsight, it matches MassEnergylnsight Table 3.
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V. ONSITE RENEWABLE ENERGY PROJECTS & RENEWABLE ENERGY

Please note any plans for onsite municipal renewable energy projects during the 5-year period. These projects should not be included towards 20% reduction.
The purchase of Renewable Energy Certificates cannot be used towards the 20% reduction in any instance. If renewable energy projects are planned, in process

or completed, please include them in Table 5.

(Embedded Excel version, only works with Office 2007; a separate version is provided for Excel 97-03)’

Measure Status Energy Data Financial Data Reference Data
Status
(Complete | Projected | Projected Projected Mass CEC Funding |Source for
Renewabl d with Annual Thermal Total Annual Green & Other | Net Town Source(s) | Projected
Location | e Energy |month/yea| Hectricity | Generatio| Project Cost Communit Grants Costs ($) for Net | Generatio
Project r or Generatio | n/Displace | Cost ($) Savings |y Grant ($) ($) Town n and
planned n (kWh) |d (therms) ($) Costs Savings
Qtr/year)
Renewable Energy N/A 0 0 0 $0 $0 $0 $0 N/A N/A
SAVINGS 0 0 0

VI. LIST OF RESOURCES
Identify resources that the municipality used to create its ERP (websites, documents, tools). Please include contact information (websites, names and

emails, etc.). Please note that this section cannot be used in place of the Reference "Source for Projected Savings" column in Table 4.

1 To convert thermal renewable energy generation to MMBtu, please multiply by the conversion factor for the displaced energy source. For example, for solar thermal replacing

oil, multiply the gallons of oil that were not consumed by 0.139 MMBtu/gallon.
2 A municipality can choose to attribute open space energy use to the other categories if desired. If open space is used as a category, please be sure to list exactly what is included as a footnote and

that, if using MassEnergylnsight, it matches MassEnergylnsight Table 3.
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MMBtu Conversion Chart®

Fuel Energy Content of Common Fossil Fuels per DOE/EIA
BTU Content of Common Energy Units — (1 million Btu equals 1 MMBtu)
e 1 kilowatt hour of electricity = 0.003412 MMBtu
e 1therm=0.1 MMBtu
e 1 ccf (100 cubic foot) of natural gas = 0.1028 MMBtu (based on U.S. consumption, 2007)
e 1 gallon of heating oil =0.139 MMBtu
e 1 gallon of propane = 0.091 MMBtu
e 1 cord of wood =20 MMBtu
e 1 gallon of gasoline = 0.124 MMBtu (based on U.S. consumption, 2007)
e 1 gallon of E100 ethanol = 0.084 MMBtu
e 1 gallon of E85 ethanol = 0.095 MMBtu
e 1 gallon of diesel fuel = 0.139 MMBtu
e 1 gallon of B100 biodiesel =0.129 MMBtu
e 1gallon of B20 biodiesel = 0.136 MMBtu’
e 1 gallon of B10 biodiesel = 0.137 MMBtu®
e 1 gallon of BS biodiesel = 0.138 MMBtu’
e 1 barrel of residual fuel oil = 6.287 MMBtu
FOR MORE INFORMATION
Website:
WWW.mass.gov/energy/greencommunities

8 |f a conversion factor for a fuel you use is not provided, please contact DOER.
? Calculated Values from those of diesel and B100 biodiesel


http://www.mass.gov/energy/greencommunities

APPENDIX A - Guidance for Inclusion of Regional School Districts in Energy Reduction Plan

For a regional school districts (RSD) to be included as part of a municipality’s Green Communities
designation, the RSD must be included in the energy use baseline for the municipality and must adopt
the energy reduction plan. For the RSD to be included in the municipality’s energy use baseline, it must
determine its individual energy use baseline and assign the appropriate percentage of that baseline to
the municipality. The appropriate percentage is the funding assessment percentage that municipality
contributes annually to the RSD.

The energy use data for the RSD should be apportioned and included in the Town’s Energy Reduction
Plan as described below. Upon request, both the Town and the RSD should be able to provide the RSD’s
data prior to apportionment (i.e. the RSD’s total energy use).

A municipality may include its local elementary school that is part of a RSD, but not include their
portion of the middle and/or high schools. In this case, 100% of the elementary school’s energy use
would be included in the Energy Reduction Plan. The apportionment instructions below do not apply.
The accounts from an elementary school belonging to a RSD may be assigned in MassEnergylnsight to
an individual municipality if desired.

Instructions to include RSD Energy Data in a Town’s Energy Reduction Plan

Include a paragraph in IlIA Narrative Summary of the Town including a description of the RSD and the
portion of its funding (as a percentage) that the municipality contributes.

Add a column to Table 1 to indicate the TOTAL number of buildings, vehicles, streetlights, and traffic
lights owned by the RSD, with appropriate subcategories. These numbers should NOT be apportioned
to the Town based upon the funding assessment percentage. See sample below:

Table 1: Summary of Municipal and RSD Energy Users

Municipal Ownership
Number
Buildings
Oil Heat 5 Muni
Oil Heat 3 RSD
Propane Heat 4 Muni
Vehicles
Non-Exempt 25 Muni
Exempt 20 Muni
Exempt 5 RSD
Street Lights 200 Utility
Traffic Lights 2 Muni

Include the RSD in the energy usage and projected reduction totals in Table 2 Summary of Energy Use
Baseline and Plants for Reductions. To calculate the appropriate amount to be included in the usage,



multiply the total annual energy use of the RSD by the percentage of funding that the municipality

contributes.

Example: Town Y’s total annual energy use is 320,000. Town Y contributes 25% of the annual
RSD funding. Its RSD’s total annual energy use is 80,000 MMBtu. The portion of the RSD’s
energy use attributable to Town Y is 80,000 x 0.25 = 20,000 MMBtu. So Town Y’s Total Energy
Use, including its RSD portion, is 320,000 + 20,000 = 340,000 MMBtus.

For IIIC Municipal Energy Consumption for the Baseline Year, Table 3, please list the RSD as separate

building(s) in their own rows and only include the portion attributable to the Town based upon their

funding assessment percentage. For vehicles and street and traffic lights, include as separate rows. For
the energy consumption of the RSD’s buildings vehicles and lighting, only include the portion
attributable to the Town based upon their funding assessment percentage.

Instructions to use MassEnergylnsight for energy use data

O

Both the Town and the RSD must have authorized users, their accounts signed to specific
buildings, and be actively entering oil, propane, and third-party purchased energy data.
Calculations to assign energy use to the Town from the RSD cannot be performed in
MassEnergylnsight, the data must be exported and independently manipulated. However, as
described above, these are simple multiplication and addition functions that can easily be done
using a calculator or Excel.

The accounts from an elementary school belonging to a RSD may be assigned in
MassEnergylnsight to an individual municipality if desired.

This data can be found in MassEnergylnsight’s ERP Guidance Tables 3A (Native Units) and 3B
(MMBtu).

The RSD should provide their energy use data from MEI to the Town for inclusion in the Green
Communities Energy Reduction Plan.

The Town should include the RSD data in Tables 1, 2, and 3 as described above.



APPENDIX B - Guidance for Building Stock Changes

For changes in building stock (including renovations, additions, new construction, demolition, replacement
or acquisition) that occur after the baseline year AND after submission of this ERP (i.e. municipalities using
FY2010 or CY2010 as their baseline year), PLEASE CONSULT WITH DOER TO DETERMINE THE PROPER
TREATMENT OF THEIR ENERGY USE IN THE BASELINE AND FUTURE ANNUAL REPORTS. In general, the
guidance provided in the table below will be followed. However, due to the unique nature of many building
projects, a community MUST consult with DOER regarding building stock changes prior to submission of
their Green Communities application. Please contact your Regional Coordinator to initiate this
conversation.

Table: Building Stock Changes Summary Guidance

Building Energy Use Included How to Report?
in Energy Consumption?
Retrofit/Renovation Yes Annual report
Addition Yes, pro-rated by square Annual report
footage
New Construction No Separate monitoring
Removal/Demolition No, subtract from baseline Annual report
Replacement of an Existing Building | Yes Annual report
Acquisition of an Existing Building Only if desired Separate monitoring or
add to baseline in annual
report

Retrofit/Renovations: Retrofits and Renovations will be factored into the 20% reduction and do not
alter the energy use baseline. This is not additional space and renovations should be done such that the
space becomes more efficient.

Additions: The energy load for that building and its addition will be counted towards the 20%
reduction target but will be pro-rated based on the building square footage. For example, if a 1000 sq
foot building added 300 sq feet (an additional 30%), then 70% of the energy bills for the building would
be accounted for in monitoring the community’s progress towards meeting its 20% energy reduction
target.

New Construction: The additional energy load from these buildings will NOT be added into the energy
use baseline and therefore the additional load will NOT be factored into the 20% reduction target.
However, a municipality will be expected to monitor the performance of this building, using
MassEnergylnsight or another tool, under its annual Green Communities reporting to verify that it is
performing as designed and modeled. If it is not, a corrective action plan must be developed and
implemented to correct the building’s performance.

Removal/Demolition: For buildings that are removed from the building stock, the energy use baseline
will be adjusted to subtract that building and the 20% reduction target will be revised accordingly. This
will occur if they are not replaced by a new building (see below).

Replacement of an Existing Building: For buildings originally included in the baseline that go offline
and are replaced by a new building, the energy use baseline will not change and the new building will
be included in the 20% reduction target. If the new building is larger than the replaced building, then



the energy use will be apportioned according to the difference in their square footages. For example, ,
if a 1000 sq foot building was replaced with a 1500 sq feet (an additional 33%), then 67% of the energy
bills for the building would be accounted for in monitoring the community’s progress towards meeting
its 20% energy reduction target.

Acquisition of an Existing Building: For buildings that are acquired after the baseline year, that are old
buildings and not new construction, and that are not replacing a building already included in the
baseline, the additional load from these buildings will not be required to be included in the
consumption profile and therefore the additional load will not be factored into the 20% reduction
target. HOWEVER, one of the following two should occur:

o At aminimum, as part of the Green Communities application Energy Reduction Plan (ERP), the
municipality should address these buildings separately, noting what their baseline energy use
was when they were acquired and what measures are planned for their improved energy
performance.

o As an alternative, if a municipality so chooses, they can add the load from these buildings into
the energy use baseline when they were acquired and include them in the 20% reduction
target. (A municipality may choose to do this because it may provide a better opportunity for
them to achieve the 20% reduction target). If a municipality should choose to do this, they
need to explain this in their ERP.

Petition to Modify Energy Use Baseline: At any time, a municipality can petition DOER to consider
modification of its baseline. For example, a municipality may replace an existing smaller school with a
new school that is significantly larger, with a pool added, etc, and they may wish to adjust its baseline
to take this added square footage and energy use data into consideration. DOER reserves the right to
approve or deny any such petition.

For a municipality using FY2010 or CY2010 as the baseline year: If building additions or acquisitions
occurred after the baseline year BUT prior to submitting its application for Green Communities
Designation, a separate monitoring plan must be included in the ERP to address their energy efficiency.
These buildings will NOT be added into the consumption profile and therefore the additional load will
not be factored into the 20% reduction target. HOWEVER, the municipality should note in the ERP how
these buildings were constructed or retrofit to be as energy efficient as possible and the intended
energy performance as designed. The ERP must include a separate monitoring program for these
buildings to ensure that they are performing as designed and modeled and, if not, must include a plan
for corrective actions.



Gasoline / Heating Fuel Usage (gallons unless specified otherwise)

Department’
Account

Gasoline
Fire Dept.
HFD
An. Control
Town Manager
AsSsSes550r
Adm
Eng
Vehicle Maint.
Highway
BIG
Sr. Bus #1&2
Recreation
Water/Sew
Light
WRHS
Diriver Ed
School
WRHS Van
Total

Diesef
Fire
Ambulances
Hwy
Snow Rem
Vehicale Maint
BiIG
Water/Sew
Light
School
WRHS Maint
WIS Oper
Pump Stat.
Highway
Garage Fuel
Total

FY 2012

243999
14752
1020

2M.T
504 6
3rr2
40461
32619
33815
250
59619
34353
10503
1458
13
5112
42, 714.7

28676
3833
75566
35369
823
3T A
2608.8
6692 .6
0
5015

1295

26
33,552.1

FY 2011

1931.8
156259
8099

56.8
4304
2051
3957
36503
34535

3158

2434
56317
29528
12726
1263.3

o7
5489

41,768.8

3707 1
35824
54232
63832
LRy
32056
4075.5
51851
0

4931

209

183
32,868.3

1af2

FY 2010

21589
15878.4
966.7
446.9
226 4
M7 4
2M
419.5
38525
32408
35161
270.7
6282 54
32298
a3a8.7
1873.3
jag
2014
44,150.8

28655
32277
49705
44097
5576
32559
35129
4382
3058
jgn 4

258

a0
28,723.8

FY2009

24894
182115
940
12235
1278
073
2325
7833
38763
3092.6
1098
226 6
5467
33538
T34
2111.2
385
3085
46,633.6

30223
0
66649
64476
441
2951
23905
39501
0
3654

0

66
26,298.8

FY2008

22069
184565
7924
1267.6

2591
2062
53348
3043
30752
32021
2269
59734
29627
646.3
1308
389
69
44.577.2

39594

63145
98677

4885
32781
33184
53554

3588
o945

190
34,075.8



Gasoline / Heating Fuel Usage (gallons unless specified otherwise)

Department’

Account

Hearting Fuel / Nstar

Town Hall 47786
Starbard Bld 1,1520
Adams Road oil 1026
Adams Road ccf G663
Spring Street 322
Recreation 1,1669
Senior Center ccf 5618
Trout Brook HhG2
Grove Cemetery oil

Grove Cemetery ccf 3364

* Transfermed Qil from Old Fire Station
* Town Hall
* Starbard

FY 2012 FY 2011

4511.8
17983
87465

20579
13188
72249
M7a
4413

20af2

FY 2010

45227
1471.5
9430

1200.8
11969
5720
8836
5026

FY2009

4792
1685
10983

2063
957
7269

398

FY2008

3026.4
20617

9773
4890
5469



Category Location 2008 2003 2010 2011 2012
DPW DPFW BUILDING ADAMS RD 3220 3,428 3423 3,388 3,318
DPW MUNI GARAGE B4 .420 64,080 66,000 T7.840 73,120
DPW OLD HPD - - - 5462 7230
DPW - Sewer VARIOUS LOCATIONS 438,383 347,135 372,203 656,573 640,382
DPW - Water VARIOUS LOCATIONS 2,070,185 1,844,701 1,835,257 2011678 2258840
Library GALE FREE LIBRARY 205,080 177,360 148,280 162,240 160,080
Light OFFICE | GARAGE 208,400 181,440 180,800 158,820
Light SUBSTATIONS AND OTHER 112,788 104,060 110,218 111,427
Public Safety OLD FIRE DEFPARTMENT 50,803 60,845 80,755 70,362 -
Public Safety OLD POLICE DEPT 107,634 107,388 29,641 56,988 -
Public Safety PUBLIC SAFETY BUILDING - - - 427,515 584,762
Recreation BANDSTAND 2,117 2,311 1,882 1.588 1,335
Recreation EAGLE LAKE 740 480 631 476 365
Recreation POOL 130,988 140,078 118,527 121,081 145114
Recreation RECREATION DEPT T 4,140 4421 4,754 4387
Recreation TEMMIS COURTS 6,144 4,558 3,251 3322 4,665
Recreation TROUT BROOK 62 64 a6 173 220
Senior Center SEMIOR CEMTER 106,620 103,188 113,617 21,877 65,6828
Starbard Bldg STARBARD BUILDIMNG 58,040 55,440 56,560 57.280 50,840
Town Hall TOWHM HALL 37,003 34,708 32,122 32,585 32288
Natural Gas - Therms
Light OFFICE /| GARAGE 4,350 2,608 2,785 2,508 2,188

Fiscal Year




2012

2010

Holden Public Library

1066-177-D016
Month  Therms Billed
Dec 1237 1158.91
Mo 677 550 55
Dct 35, 30.40
Sep 220 152 56|
|Aug 1] 15.55
Jul E] 6020
[May 231 163.07
Apr 531 400.77
Mar B21 T64.21
Feh 1238 1180.27
Jan 1661 1727.11
Dec oo 052 15
Mo 544 522 25
Dct 126, 106.64
Sep B 21.10
Aug o 15.28)
Jul 3 17.56
Jun 243 221.33
May 835 086.11
Mar 1200 1391.85
Feh 1838] 210028
Jan 1666 1896.19
Dec 1284 1430.08
Mo 512 475.13
Dct 255, 125.71
Sep 10 16.91
|Aug 38| 82 52
Bpr 616, 67442
Mar 822 BO4.50
Feh 1647 1777.60
Jan 1040 20043

61 Day Bill

120 Dray Bill



P5B 2010 Gas

mth | Therms | #Billing Days

|pec 752 29
PSB 2011 Gas

Mih | Therms | #Billing Days
1an 855 30
Feb 957 3z
Mar 317 29
pr 228 E i
hay 150 29
un 157 32
ul 128 30
ug 134 32
ep 1494 ]
ct 185 30
Mov 632 29
Dec 565 31

PSB 2012 Gas Usage

Mih | Therms | #Billing Days
lan 1103 34
Feb 514 30
har 244 29
pr 287 32
May 267 28
un 169 31
ul 125 29
ug 140 32
ep 1494 ]
ct 163 29
Nov 307 32
Dec 129 30
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CHAPTER 1 -- EXECUTIVE SUMMARY

INTRODUCTION

This reporl prasents Lhe findings of an ene-gy managsmenl sludy conducled by Slewor Gralam lor:

Srarkard Building
1204 Main Slasl
Hoiden, MA  J1520

Thea arergy mznagarmant slidy, wiic was compleléd on January 31, 2008, included he tollowing
Antivities:

=Walk-lhrough of tha tacilily W idealify majar anergy-using systerns
= Collection of detailed equipment and prosess data

= Computcr anabsis al surment [acilily cnoogy consurmplion

+ Enumeration of recommendatians

= Deterrnination of tha cost and aayback of cash recormendation

The principel cortact during he snergy managamant study was Mr. Larny Galkowaki.

There are four chapters intils repart, Shapter 1, "Execdtive Summany®, presenls an vvervisw of ke
sludy resulls, including a tabie summarzing the estimated cost and aolenisl savings of each
rocammendaion, Chaptor 2, “Erorgy Management Recommendations”, provides detailed imlarmaion o
a1 Gt tha recersmandations. This chapler includes 2 desoript an of the techinologies being
recommended, Chagter 3, "Enengy Profile ', summarizes tha cu-ren: energy cos1s and tha Jisiributan of
CcRorgy usc s thin e facility. Marginal enengy cosls al your prasenl rale oo aleo distussad in cliaple: 3.
Ghapter <, 'Facility Equipment Inventa~y", & an ovarvaw of the data calizoted during the =nergy
ragnagemnent study. This shapter imeludes sumesany informatan an all building syatems cowerad Ly the
Fidy,

\Wa hopa tnat tha report is helpful. IF pou hawve specific questions abou; the raport, call vour EME
repressntative.

EMERGY MANAGEMENT RECOMMENDATIONS

Tz cnergy sureey anewhich this repor is Based showed thal annaal energy costs for the facility now fotal:

Elaclricily 53,835
il 22 52101
Aanual erorgy eost 10,804

The on-site energy eva valion found opportunitias to catain the following savirgs:
Anfual Encrgy Saviegs (lalal): 54,500 = 43% of tedal prangy bil

Each recommendation preseated in this report was analyzed as a siaad-alor o recommendatan, The
Irrpacts arovided ara consarval va estirales. Exacl impacls will depend on olher recorn medalions
irmg amariad and the specific concitior & following implementalion. Snoe saome rezommendations may
ovarlap, he tota! savings Qiven may not be realized.

W prroject thal these savinds will rasull frrom ‘olleeing e recemmardalions [hat dare summarized balow
Aand discussesd more fully in Ghapter 2 of 1hie repot,
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Replace incandescent with compact fluorescent lamps
Ircanicascant lghting is very inellsient 2nd can be eplaced by Nucrescanl lighling which will provive L
same lumen ouiput far one fourth to one third af the energy use.

Install more efficient exit signs
Sevaral types of affivient exit signs are now available o replaca ex sting fixlures waich ars typical by
ilminaied by inzandescent laTps.

Install T-8 lamps and electronic ballasts
our surran lighlig can be replacad by mora efiiciart fluorescant lightirg whizh will orovice te sane
lumar autput with fwo thirds the alectricity.

Clean AMG evaporator and condenser coils
Clean, well mainlainad caoling squipmant winich is -equlary chacked wil operate mare efficieny and
ecremically,

HYAC sy=fem tuna up
The hesatingg AN carking aqunmert recires mainterance to caeran at peak o -:icm:y MINEAI N thes
HYALC cou pmaent by kooplng 11 elean and tured will inerease aparzting afficienty ar ssva Bnengy.

Replace with high efficiency HVAC equipment
& new, propery oesignad WAL unit 2Rn achizve & significant e ficianoy im aravernent aver thi cld ualt,
anc can save & substartial percentage of currant heat ng and cooling cosls.

Change HYAC setpaint temperature
Recommendations have Boen made o adjast heating and er cealing Lerm peralurs "_-HI[_'riJlrta -z raduce
wnergy osls, CDooecpant cemfert considerztions have been incluced in the analysis of this measune,

Install Pregrammable thermostats
Prresgrammimalbike themmos lals have been reecommended {o provide betler contral of tamperature setacins.

Install insulation under roof
Installation of add tanal ceiling insulation wil. reduce hesting and coaling costs.

Reduce DHYY temperatura satpoint
Kaeping by watar femperature at 2 reduced but adequate setting will lower standby and dis:rbution
lesses and save energy.

Insulate DHW distributian pipe
Adding the correct insu ation to poing and repainirg camagaed nsulation wil enhance the system sliicieney
and rocluea arergy costs,

Refrigeration operational and malntenanse measures
Refrigeration energy can e saved through implementation of scveral low cosl speralion and maintaranca
procacduras.

Individual Recommendatlons
Az well as the preceding starcard recammendations. the cvaldaton has medo alher, Locilily-spucilic
tecaranan dalions.

Energy managerment recommendazion savings ard cosls ang sommasized in e lollowing labie. The
‘Cusls' Y wan below represent the sslimatec cost of natellation. The ‘pRybeck’ perinds ahown b2low are
abtrinad by fviding the imaolemantation casts by e annual dollar savings shodn.



Starbard Building

Description

i Lighting
| Roplace incandsesant with sormpact
Nuargscan! lmps

T lell micre afficient exit 3 qrs

Install T-2 lapnps and ciectiohs ba lusbs

_Subrotal Lignting
HWAL Equipment
Clean AT evaparator and condanser
calls

HYADS systerr luna up

Raplace with hign eticlorcy HYAS
edq.dipment

Suhtntal I-!"_h"'.ﬁ -Equip-mcm

HVAC Zonez
Change HVAL soipaint tempa-atu re

Ingtall Fregrammakla thermas .als

Ingtall inzulation undar racl
|

Sublolal HVAC Zones

Water Heating
Feduse O W lemperaiure setoaint

Insulale CHW distribation pips
Subrotsl Watcr Heating

Refrigerated Unhs

Aafrigeration operasional and
TAINIENANCE Mo uras

Other Recommendatlons
Camputers: Changa spoerating hours o
Wi-05 HrsWeak

BLILDING TOTAL

1-3

Summary of Energy Managemeh_t Recommendations

Annual

Energy
Savings

1,361 &Wh
0.5 AW
1,717 sWA
D2 O
2044 0

Annual Sim_pl-a

Cost Payback

Savings Lost (years)
$300 53483 1.4
Fas5 HETE ‘56
$315 1,330 4.2
C§1011 s2em 23
3113 E115 1.
5139 $345 25
BROZ  F1Dd0 160
5348 510,850 128
885 57 14
&1,857 SR 0.3
$as2 H1.0875 5.1
52258 BRAED 1.1
H11 $7 0.1
$10 536 z.B
CAPY ELT] .4
31 a2 1.5
&3z &0 o
$2800  FIGETF 4.4

T30 kW
QL. ki

BE2 kWl
0.£ kW

3,007 kW h
2w

302 KWh

4,286 Kin
L5 by
BO1 gu!

- E KWh
R
202 gl

72d kh
22 kKW

J K\h
00 kW

2,003 kWh

1B,000 KW'
4.7 K
603 gai
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CHAPTER 3 -- ENERGY PROFILE

This chapior proties encroy costs and ussge for Sterbard Bui dirg. It presens information that serves 25
a basis for guantifving and evaluating enargy and cost-savings apporiunitios pressntad alsewhars i this
TG,

Cost of Energy

Tha par unit cost of anangy is an impartani facior in any energy management study. 1nthe -abile aelk,
ertitlac] *Annual Ensrgy Costs and Usage®, the average unit 2ostis gven for each twpe af aneegy dsed i
Uz lacilily, The "owvarage” cosls are difengnl from Lhe ‘margingl” und costs give in he rades lables whicn
fallow. H iz the 'margiral’ costs thet have been u=ed ir this stuchy to obtain aocurete eglinates of measue
costimpacts. The savings caculations acoress I pacts an @nengy consum:aiem s well as paak demaro
wligra appropriala, o margingl cosls have Lasn givan for both gnergy &ard demanid.

Annual Energy Costs and Lsaga

| Energy |
I oar i &

Saurge Annual Use Annual Cost | PVerege 5 per fi=| o of ! in | MBtufiE .
GCost | Cost | ! Energy

: | MMBtu |
Clectricity B5200KND  $A.682 501673 | 5283 (80%%. 188 61 | BEWW
il 2 G2l EREN S1.6803 | 5089 |20%% 175 | 57 | 48n%
Total: $10,804 - 5352 (100 983 | 11a | 100%

Flior space usad in analys's: 3,070 fF

Energy Costs Per Unit
Electric Rate far Elecr ¢ Servioe {Acanunt 200320000:

#ih S
0.15200 -

O I n? Rate for Gil (Arnount 1204 Main Street):

Fyal
. Puouo
Common Energy Conversion Factors
Elertricity: 3,415 MBh KW h Matural Gas: 100,08 MBI Thsmm
F el 2 138 7 MBI GGl Priopane: 2.0 MBtu/Gal
Loal 27,000 MBiuTon

A COTIMaR NCAsUre af chcrgy s the Brtisn Tharmal Unit o Bld, calinad as the quanlity af haal required o
reisd Lhes larnperalure of ure puand of wabsr ene degree Fahranheit {sre the glnssarny in the appendix of tais
repert), ard is multiplas, the MBE and the MMEBLY, i

1 MGlu = 1.000 Gty ard 1 MMBI = 1,000,000 Bty = 1,000 Mty
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CHAFPTER 1 -- EXECUTIVE SUMMARY

INTRODUCTION

This eport prasents the findings af an ana-gy managamesnt study conducied by Steven Gratan fon

Halden Tawn Hall
1106 Main Steet
Halden, Ma Q1520

The arnargy managamanl sludy, wiich was completed en Janoary 26, 2008, included the follewing
activities:

= Walk-threugh of the tacilily Le idenlify major energy-using systermns
= Collectinr af detriled equiprmen: and prcess dara

« Computer anahsis of susrent [acilily sneegy sonsurmpian

= Enumeration af reanmmendatians

= Detemination of tha cost and savback of @ach recormendalion

The principal cantact during the enesqy managament study was kr, Larnye Galkows ki

Tz are low chaplars in lis reporl. Shapler 1, "Exsculive Summany®, presents an overdew of the
sludy resulta, including A tahle summariziag the estirated coat and aclenial savings of cach
recornendmien, Chapior 2, "Encrgy Managemenl Pesormmendations", provides detailed imfarmation o
wac 1 0f the recorr mendations. Thia chapter includea a deexriptan of the technalogies heing
racommendad. Chapter 3, "Fnengy Profile ', saummarnizes 1ha cumant erordy ¢osis and the digiribulan ot
energy usc wthin the faclity. Marginal angrgy cosls al your presen] rzba qre also discussed in chaptes 3.
Grizpiler £, "Facilily Equipment Inventan®, i3 &n gvendew of the data colizeted during the onergy
menagemnent study, This chapter Includes sumeang inlormalion an el building sys leoms cevenad by Lhe
shusdy.

Ve hiope that the repert is helpful. IF vou have spesilic gueslions abou. be raport, call your EME
rapresaritative.

EMERGY MANAGEMENT RECOMMENDATIONS

The enengy sureey o wiich his reporl is based snowed that Aannaal energy costs for the facility now 1otal:

E'actricity 56,200
Dl 72 81,577
Aqnual enargy cost F10777

The on-gite energy eveluation fourd cppariun tias to satain P Fellowing savings:
Annual Ene-gy Savings (total): §3,651 = 34% of toal energy bill

Each recommendaion presentad in this reporl was analyzed as a staig-alora recammendasion. The
IFoes providod are conservafive astimates. Exact impacts will depend on other recomimendatiors
imalemenled and the speciic conditionz tollewing implementation. Since some recommencalivns mey
averlan, the tatal s&vings given nay rot be realized.

W project that thesa saviags will resod from follosing the repormmendations ihat aro surmarnized balow
ari disnussed mone fully in Chagrer 2 of this roport.

Change lighting operating schedule
Erargy coata can ba reduced by the eliminaticn of unnoeccssary lighling th-uagh beter contral.
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Replace Incandescent with compeact fluorescent lamps
Incancescent lighting is worg incfficicnt ard can be replaced by fluoreecent lighting which will provide the
same lumen oulput for one tourth ‘o one third of the anergy use.

Install Matal Halide lighting systems
The use of cerrect, more eliiciznt Byhting sources, as dirccted. wlll provide compasable guality and bevels
of illuminatior wnile reducing lighting cost.

Install more efficient exit signs
Soveral tyocs of elficlont exit skns are now avallale to iealace cxdsting fdures whch an tralcally
illuminated by incandescent lanps.

Install more efficient lighting systems
The usa af correct, mora elliciant Ighting saurces, as dirscted. sill provide compa<able quality and el
of Mumination wile redusing lighting cost,

Install T-8 lampe and electronic ballasts
our curranl ligh ling car be replacad by more efficient fuorescant lighting which will provide the sama
lumar autput with tao trirds the elactriciy.,

Insulate HYAL distribution pipa
Anding the correst nsulation 1o piping and repsiring damaged irsulation will enharce the systen aificiency
and reduce energy costs.

Raplace HVAC aguipment
A new, praperty designed HYAC Liit can achieve a signilicart ol lorey improvermeanl cwar thea old anil,
anel can save a subslantial sercentage of current neating and cooling costs.

Replace with high efficiency HYAG equipment
A neaw, proparhy designed HVAC unlt can achicve a signilicanl ell siercy imprsvamenl cwar Lha old anil,
and an save a subslantial sercentage of current nesting end cooling costs.

Change HYAC setpoint temperature
Recomimendaticns have boeon mads o adjus] haaling and or couling emperaun selooints Lo redues
wnergy costs. Oocupant comiort cansickrztinns have been included in the sralvsis of this measure,

Insulate DHW distribution pipe
Addding the correct insulalion 1o piping and repairng darmaged insulstion will rnhanca the systen efficienoy
And reduce energy costs,

Refrigeration operational and maintenance mesasures
Halfiggralian anargy can be saved tirough implemertation of several low cost operation snd maintenance
proscRdurRs.

Ensargy managemeni recommendation savings and costs are summarzed in the fellowing tabla, The
‘ersts’ given bolow reoresant 1e astimated cost of irstalialion. The 'pavback' perods shown below are
otainad by dividing the mplemeatation costs by the annuaal dolla- savings shown,
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Summary of Energy Management Recommendations

Annual Simple Annual
Crost Payback Energy
Description Bavings Cost [years) Savings
Lighting
Changy lighling opsrating scheduls E165 3 0.a 1,060 k\Wh
1.2 kW
« Replace incandestent with cempact G354 &30 n.a 1,422 kwh
i Nuorgscent lamps 0.5 kW
I tall Metal Halide lkghling systems g&12 2472 e 28712 k\Wh
Inzlall mora eficant exit signe 5453 s 1.3 1,962 KWh
0.2 kW
Install mare ofle ont light ng syatems 114 52449 az G27 kWh
0.5 kW
Insiall T-8 lenps ard electranis nallasts H56 #1581 Hi) 3,205 kYWh
1.2 kW
Sublotal Lighting #2118 Famme 15
HYAG Equipmant
Insulale FyAS dislribu ion pips 115 L2z 1.9 " o8 qgal
| Feplecs HWAG squipment a8 8175 fa 184 K¥h
: 0.1 kW
Roalace with high alliciency HYA Ra0 FEI0 6.4 575 kWA
gequgarmant [FR=R A
Sulrielal | IVAG Equipmant $oaz $aa7 4.4 S
HVAC Zones
Change HYAC scipoent terrmperelure 51,2288 B3 Q.0 1.725 KWh
2.8 ke
B0 gal
Water Heating
Irsulate THW distributinn ping 13 $135 06 &2 kb
Ralrigeraled Units
Ralrigaraliur oparasional and 54 9 1.5 538 KWk
T BINLENANGE MEASEUres 1G ki
SUILDING TOTAL 588 54,377 1.2 13.752 k'Wh
T2k

5GE gal
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CHAPTER 3 -- ENERGY PROFILE

Thia chapicr |:Ir-lZIf|ICS chefgy cos1s and usage lor Holdan Tawn Hall, 1 prasants informalion thal sarvas as
& basis for guantifying and evaluating energy and gost-savings apportunities presentad elsewhsre in this
TR,

{ost of Energy

The per unit sost of enaergy is an impanaat factor in aaw 2nengy management stuchy, 10 the table below,
enfiled "Annual Energy Coats and Usage”, the avorago unil eask is given For vach tyos of anergy usad in
e Tacility, The "average® vests e different f-om the ' marginal uni: coata green in the rate iahles waich
ollow. It is the "marginel” casts that have bieen wsod inchis siudy ta aldtair accurata astimates o rreasura
. eost impacts. The sawings calculatans acdrass impasls on ereryy consumplion az well 22 peak demand
¥iele appropriale. so manainal costs have neen given for bath enargy and demand

Annual Enérgy Costs and Usage

| Energy y
Average | % of ) U5 ot
Source Annual Use Annual Cast % per i} in MBF=
‘ ) Cost Cost vpe _ Energy
Electricity 40,598k h 56,200 $O.1523 145 GINE 198 42 g4
il 1z 3,1 83gal 54577 B1LA4F0 0 $107 42 43D (02 rend
Tatal: | S10T7T - | $20.5  100% ard 130 NI
Flmar space used in analysls: 4 290 1t
Enargy Costs Per Unlt
Elecr o Rate for Eleciric Sendcs (Aceount 20123004);
SKWh ) T
015400 _ --
CHAZ Arte for oil (Ancpant 1196 Main Streat):
$gal -
2A10001
Common Energy Conversion Factors
Eleatricity: 3413 MBEw KW h Malural Gas: 100 MBI T
Fuel CHl; 130.7 MBIw 5zl Propang; O 3 B Gar
Coal: 27 000 MBWTon

A O MAan i oasure of anargy is he Briisa Tharma Lnit or S, defined a8 the guantiog al fgal rogui-ad to
raise e lempe-alure of one pownd of water one degres Fahrenhelt (gae the glassany in the apneanix of this
ragart!, and its multipes, e MEBU and the: KMMBLY, i,

1 MBiu = 1,003 Bfu and 1 MBS = 1,000,000 B = 1,600 MEIL
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CHAPTER 1 — EXECUTIVE SUMMARY

INTRODUCTION

Thiz raport presents tha findinga of an energy matagement stacy conducted by Seven Grattan o

Halden DPW Garage
&7 Adams Road
Haldier, MA 01520

The: energy managemeni study, which was completed on Januang 23, 2008, includec the fellowing
antivitieg;

= W alk-through of the facility to identify major enargy-usirg syetoms
= Collection of detailed eguipment and process data

» Corpule analysis of corranl fzoiliy @rargy consum ption

= Erumeraion of recommendations

= Retcrmination 21 the cost and payback of sach recormmendation

Tra prircipal coniact during the energy nanagement study was Mr. Lary Salwowski.

There are “our chaples in this report. Chaptar 1, "Exacctive Summasy’, presents an overview of the
study reaalte, inclucing a table summarizing the astimatod cost amd poalential savirgs of each
recammandation, Chaoter 2. "Enargy Maragarrart Racommer datione', peovides dedailed in‘ormaticn o
gach ol the recommendations. This chapter inclucks a description of tha tecknolegies being
recznmmended. Chapter 3, "Encry Provlie”, summarizas e currant enengy nosts and the distribozion of
enery s wilthio lhe lavil by, Wargital ensrgy costs at wour present race are also discussed In chaptar 3.
Chapter 4, "Facility Equipram Inventory®, is an averses of he dala collecled during e snsm
rmanagement sludy, This chaptar includas summary information on all building systems covered oy o
stuchy,

Wiz hope that the repart is helplul, 1 you have speci‘ic questans abaut the report, call yaur CHC
regrasenlalive.

EMERGY MANAGEMENT RECOMMENDATIONS

The energy survay an which this repan is Gaged shawed that annuasl vreryy cosls for ha facility now tatal;

Electricity 510.236
il #2 515,524
Anrual crergy cost FE5. 705

Thes on-gite energy evalugtion found opporunitics o oiain the tollowing sy ngs:
Annual Energy Savngs ftotall $11,085 . 44% of telal erergy bill

Each recommerdation prescnted in this reoort was analvzed ra & stand-slone recommendation. Tha
iMpacts provided ae conservat va esfimates. Exact imaacts will depend on olher recom mendaiiong
irmplarnerted and the specific conditiors fallowing implemeantalior. Since soma recommandations may
nvarap, the 1otal savings qiven may ncl ba realizacl

Vie project thal ihess savings will result from “olicwing the racommendalivrs that are summarizec balow
and dizrussed more fully in Chapter 2 o thie repoel.
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Replace incandescent with compact fluorescent lamps
Incandescent lighting is very ineflizient and can 2e replaced by ‘lusrescent lighiing which wi | provide the
GEa e urmgn ealpul lor coes laurlh Lo wie hird of s snanoy usg.,

Install T-8 lamps and electranic ballasts
*our current ighting can o roplaced by mara slnc ant fuorascent ligating whch wil provide he sarme
laman aulpul with fwe irds e aleotricity.

Install Metal Hallde llghting systems
The uge of carract, more afficiant lighting seuréas. a5 direslad, will provide comparable quality ard levels
ol ilfurrtinalien while reducing lighting caa:.

Tune up burner
aintzining the heating squipmant by kesping it clasn and tuned increazes operating eliic eney aad
tnarshy saves anargy,

Install hot water reset contrels on heating boller
Aulormatically resaiting hot water tamperatures or the bvdronic or hot watzr svstom acconding lo oulside
temperatares will recuce standby and distibution losses.

Insulate HYAC distribution pipe .
Ackdiry e verrsul insulalian o piping and repeicing Jamaged irsulsticn will caharce the 2ystem aTicioncy
and red.ace enargy costs,

Replace with high efficlency HYAC equipment
A naw, praparly deaigred BVAC unit can achicvs a significant alliciarey imprevarmeant cuar the ald an t,
&nd can save a substantial percenlage of current heating and coolng oosts,

Clean A/C evapaorator and condenser coils
Claan, well maintsined conling equipmant swhich s repulary checked will operate mare sfficiently and
econemicslly.

Reduce DHYW temperature setpoint
Keeping the water emperatlre 3t a rediucad bul adequate setling w Il Inwer standoy and disirbution
Iossgs 2nd Savs Brergy.

Insulate DHYY tank
Adding o layer ot Ihe appropriate fank insulation material wi | procucs savings Ly reducing both standby
lzseas and the enangy necessary 1o maintzin kol walsr lam peraiunass.,

Insulate DHW distribution pipes
Adoing he carract insulztion to piping and repaining damanas nsulation will aobaoce ha system efficiancy
and raduce anargy coats.

Refrigeration operational and malntenance measures
Raligaralivi aneryy san bae savec through implementatlon of sevaral low ¢os. eoeration d0cd maintenarce
aracedures,

Individual Recommendations
Ag well as the precading stendard reeommencstions, 1he svalualon has made other, fcil tv-apecific
FRZGM Mendaians,

Enargy manaygemant rennmimeniation Savings and costs are summarized in the following t2hie, The
osts given pelow reprosent the astimated cost of irstallztion, The 'payback’ ponons shown Deliw are
otained by dividing the implementation costz by the anndal dollas savings shown,
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Summary of Energy Manag'éﬁ'l-ént Recommendations

Deacription

Lighling
' Feplace incandescan! with compact
fluoreszent lamnp=

Install T-2 lamps and electronic ballasts

Install Batal Halide lghling syslems

Irslall conirals wfixtures: 1 cailing
IR/zenzar and 7 - 4-4' 320 T& Lamp,
Elsct Ballast (1)

Inzlall controls wefisxtures: 1 ceiling
USfsensor and 6 - 4-4' 12\ T8 Lamp,
- Elect Ballas! (1)

| Subitatal lightirg

HVALC Equipment
Tune up burmar

Install hot weate- reset Sortroels o hcating
Eeilezr

| Insulate FwaC distibution pips

Heglzce wilh high effiniency HYAG
aquament

Zlear AC evaparator and condensar
cails
TBumelal HAG Erjuipment

Water Heating o

Hoduce DHW lemparature setaoin;
Irsulate GHW tank

Ireulate CHW digiributior pipe
SLatclal W Heating
Reflrigerated Units )

; Aefrigeration operalivnal ard
| maintenance mMeasures

RLILCING 1O1AL

Annual Simple Annual
Cost Payback Enargy
Savings Cost [years} Savings
AR 1043 17 BT KWh
0.3 Ky
51,450 56,277 43 2,413 kWh
Ok
LRt Faa5 77 160 EWh
5216 E531 3 1,403 KWh
0 kW
&i78 5602 a4 1," 566 kKWh
0.5 KW
$a07a  7.AE0 3.4 o
$1.597 fi13a 0.1 FHE gal
%338 $372 0.3 BTE gl
$56E $2.570 4.7 282 gl
55,985  $330M8 6.2 434 kitih
08 K
2,648 gal
$i5 115 7T &7 kWh
21 KW
sE90° $35,373 a1
$92 &7 1 525 kWh
25 a1 1.6 161 KWWh
$10 $a0 g7 G7 kN h
s127 5137 1.1
E1g $a5 24 126 KWh
S1L068 544,445 £0 14,284 KWh
20 B

4,470 gal
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CHAPTER 3 -- ENERGY PROFILE

This chapler prafiles anery costs and usage lor Holden DPW Garzge, b preseqts information i-at ssres
As A hasis for guantilying and evaluating energy and cost-savings apporlunities presertan elsewhcro i
s Fopar.

Costof Energy

The per unit gost of encrgy is an imporart @Betor in any encrgy managamant s.udy. I the tab o bolow,
enfitled *Annual Energy Casts snc Usage', the average anil cost is given far each typa o erergy used i0
Lhe fagility. The "averags" costs arw diffierent from the 'margiral” uril cosls given ir e rate tabios which
failows, It is the “marginal coata that vave boon usad in this study to ohta n accurate eslimales of meas,re
cosl impaets. The savings cakulaticns adu-sss impasts on enerdy consurnption a3 well 85 pea< demand
where Approprista. 50 marginal coste have becn givan ‘or beth enesgy Aand comand.

Annual Enérgy Costs and Usage
. _ f Aodots T :

L. Enciéy' N
Average % of . Wof |
Source Annual Lsa Annual Cost Cost $ por i3 Cast m[.iqrr:tm !.'IBII,IIJ'I'I Energy
Eloctricity BIJEONWH  5'0235 07615 $0B0 3@Ww  2e 47 12w
il #2 _11.384gal 516,584 514502 129 92w% 1580 125 6% |
ol 5E6.75% <) BRLB 0% 1707 14D 100%
Flear epace used Ir analysis: 12,840 f2
Energy Costs Per Unit
Elsctric Rate for Clectic Service (Acoaunt 20095000):
S| W
GASART =
Chil %2 Fata tar Qi (Account Adam Road DPW Garags):
) $igal
200000 o
Common Energy Conversion Factors
Elactriciy 3.413 MBI h Matural Gas: 100,06 MBI Thearm
g il 138.7 MB1LASal Fropana: 220 MBluGal
Coal: E7.000 MBiuTan

A common measure of cnorgy & e British Thermal Unit or BLa, defned as the quantity o heal reguired to
ratise the termperature of ang pound of water ong doegres Fahrenheit (s the dlessa-y in the aapendis ol this
TR0, ad «bs rnulliples, the MEtU anc tha MMBiu, i.8.

1 MBLu = 1.000 Btu aned | MRBL = 1,000,000 Bt = 1,000 MEtu
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& o ""'Muq? GREEN COMMUNITIES  |{R Sy
& %, GRANT PROGRAM
G W

GUIDANCE

Criteria

Maczachuzarns
CERAFTACHT 0 D030V BXSOURCEE

INTRODUCTION

Criteria Four of the Green Communities Program states that communities must purchase only fuel-efficient
vehicles for munidpal use whenever such vehicdes are commercially available and practicable. The
purpose behind this criterion is to reduce carbon dioxide emissions by municipal vehicles, which has a
positive impact on the environment and saves the municipality money.

As background, the U5 Environmental Protection Agency’s Green Vehicle Guide states that:

Vehicles with lower fuel economy create move carbon dioxide - the most prevalent greenhouse gas - than vehicles
with higher fuel economy. Every gallon of gasoline your vehicle burns puts about 20 pounds of carbon diexide into
the atmosphere because air has weight and mass, and it takes a lot of it to burn a gallon of gasoline. One of the
mast important things you can do to reduce your contribution to global warming is to buy a vehicle with higher fuel
economy. The difference batween 25 miles per gallon and 20 miles per gallon can amount to the prevention of 10
tons of carbon dioxide over a vehicle'’s lifetime. Buying a more fuel efficient vehicle will also will help to reduce our
nation's dependence on fossil fuels. And of course, you will save money by having to fuel up less often.

COMPLIANCE

To meet this criterion, municipalities need to adopt a written, Fuel Efficdent Vehicle Policy (by local official
or body with authority to enact policies) that reguires their departments and divisions to purchase only fuel
efficient vehides (See Appendix A, model policy). Both general government and school districts are
required to enact a fuel effidient vehicle policy for a municipality to meet this requirement, and letters
documenting adoption must be provided, signed by the appropriate municipal authorities as noted below
Letters from other municipal officals are not acceptable.

For the letters from the general government and school district:
&« General Government — The general government must provide a letter from the Chief
Executive Officer of the city or town stating that it has adopted the Fuel Efficdient Vehicle Policy.
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The Chief Executive Officer is defined as the manager in any city having a manager and in any
town having a city form of government, the Mayor in any other city, and the Board of Selectmen
in any other town unless some other officer or body is designated to perform the functions of a
Chief Executive Officer under the provisions of a local charter or laws having the force of a
charter.

» Public School Districts - For a municipality to meet this requirement, its public school district
must provide a letter from the School Superintendent stating that is has adopted the Fuel
Efficient Vehicle Policy. Please note that even if the school only has exempt vehicles, adoption
of the Policy by the school must be provided in the event that the school does acquire non-
exempt vehides in the future.

+ Regional School Districts — Regional School Districts are not required to be part of a
municipality’s Green Communities designation application. However, for regional schiool
districts that wish to be part of a municipality’s Green Communities designation (with approval
by the municipality), the regional school district must also adopt the Fuel Efficient Vehidle Policy
and provide a letter from the Superintendent stating that it has adopted the Policy.

Sample adoption letters are provided in Appendices B and C.

In addition, the munidpality is required to develop and maintain a vehide inventory for all vehicles, both
exempt and non-exempt. A plan for replacing non-exempt vehicles with vehicles that meet the fuel
efficiency ratings below must also be developed and maintained. This inventory of all vehicles and
replacement plan for non-exempt vehicles must include school vehides. The fuel efficiency ratings are set
to ensure that at least 5 or more automatic transmission models of mass production are available for sale
in Massachusetts (all from affordable brands; no luxury brands). Based on 2010 EPA data, vehicles are to
have a combined city and highway MPG no less than the following:

L] 2 wheel drive car: 29 MPG

. 4 wheel drive car: 24 MPG

. 2 wheel drive small pick-up truck: 21 MPG

* 4 wheel drive small pick-up truck: 19 MPG

v 2 wheel drive standard pick-up truck: 17 MPG

. 4 wheel drive standard pick-up truck: 16 MPG

. 2 wheel drive sport utility vehicle: 21 MPG

v 4 wheel drive sport utility vehicle: 18 MPG

Hybrid or electric vehides in these vehicle classes will meet these criteria

To inform your purchasing decisions, information on makes and models of vehicles including fuel economy
comparisons can be found at: http:/fwww fueleconomy _gov/

SHOTE: The EPA maintains a database on vehide fuel effidency that is updated occasionally throughout the
year, as new models are released. As increasing numbers of fuel efficient vehicle models are released the
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minimum combined MPG requirements of the Green Communities Act will be revised upwards. Thus, dties
and towns must check for updates prior to ordering new vehides.

In order to encourage efficient driving practices municpalities should implement a monitoring system to
record miles driven, fuel consumption, etc. for each vehicle in every department. A monitoring system will
help faalitate the municipality’s reduction in aggregate energy consumption. If a municipality provides fuel
for fleet vehicles it should consider using one of the universal fleet cards available on the market today
that provide a monitoring system for tracking fuel use.

VEHICLE RECYCLING

Recycling of vehides is only allowed if the replacement vehicle meets the fuel effident criteria listed above.
Please be advised that a recycled Ford Crown Victoria does not meet the MPG rating and therefore would
not meet fuel efficient vehide requirements. When a town is ready to retire a Crown Victoria police
wvehicle, fleet disposal companies can provide an attractive option.

EXEMPTIONS

Vehicles that are exempt from municipal Efficient Fleet Policies include heavy-duty vehicles defined as
having a manufacturer’s gross vehicle weight rating (GVWR) of more than 8,500 pounds. Examples include
fire engines, ambulances, and some public works vehicles. In addition, police cruisers, passenger vans, and
cargo vans are exempt from this criterion. However, municipalities must commit to purchasing fuel effident
cruisers, passenger vans, and cargo vans when they become commercially available. Police and fire
department administrative vehides MUST meet fuel efficient requirements.

Emergency Response vehicles that are under 8,500 pounds and for which there are fuel efficient models
available are NOT exempt.

ALTERNATIVE COMPLIANCE

If @ municipality has a vehicle fleet composed of only exempt vehicles (e.g. heavy-duty vehicles andfor
police cruisers), it must propose alternative means of reducing wehicle fuel consumption in order to comply
with this criterion. This could include having in place policies and programs that reduce vehice fuel
consumption such as: carpooling incentives for municipal employees; preferred parking for employees
with hybrid vehicles; bicycle racks at municipal buildings; incentives to encourage employees to bike to
wiork; or a bicycle sharing program for employees to travel within the municipality. Alternative compliance
can also be provided through the Installation of electric vehicle charging stations. Use of alternative fuels
such as biodiesel blends from B-5 to B-20 for heavy duty fleets are also encouraged as part of an alternative
compliance plan.

A municipality must note that should it acquire non-exempt vehicles in the future, it is committed to
purchasing non-exempt vehicles that meet the most recent guidance for Criteria 4 published by the MA
Department of Energy Resources’ Green Communities Division

A vehicle inventory of exempt vehicles must be provided.
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APPLICABILITY

All communities seeking Green Communities designation must adopt a fuel efficient vehicde policy that
reflects the most recent MPG criteria published in this Guidance. If a municpality has adopted a policy that
reflects old mpg criteria it must have done so within the & months immediately preceding issuance of
revised Guidance in order to qualify for credit under this criterion when it is applying for designation.

All designated Green Communities must review their Fuel Efficient Vehicle Policy on an annual basis and
ensure that it reflects DOER's most recently published MPG minimums. The Annual Reporting required of
Green Communities will include this information.

Future Financial Considerations

Contingency language regarding potential future budgetary constraints in Fuel Efficient Vehicle Policies will
not be accepted. DOER recognizes that predicting and committing future budgets is difficult and will work
with municipalities on a case-by-case basis should they encounter difficulty in complying with their Fuel
Efficient Policy due to a budget issue in a particular budget-year.

FOR MORE INFORMATION
Website:
WWW. IMI3ss. ene encommunities

For fleet questions, contact

Stephen Russell, siephep russell @state ma s
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APPENDIX A

This model policy was prepared to gssist cities and towns in developing o fuel efficient vehicle policy. This
madel policy is intended for illustration purposes, communities are free to utilize the format provided.

Municipality / School District
FUEL EFFICIENT VEHICLE POLICY
Effective Date
Revisions
Approval Date
Effective Date
DEFINITIONS

ombined city and hichway BP PA Combined fuel ecopomyl: Combined Fuel Economy means the fuel
economy from driving a combination of 43% city and 57% highway miles and is calculated as follows:

=11{{0.43/City MPG+0.57/Thighway MPG))

Driye System: The manner in which mechanical power is directly transmitted from the drive shaft to the
wheels. The following codes are used in the drive field:

«  AWD = All Wheel Drive: four-wheel drive automatically controlled by the vehicle powertrain system
o AWD = 4-Wheel Drive: driver selectable four-wheel drive with 2-wheel drive option
»  2WD = 2-Wheel Drive

Heavy-duty vehicle: A vehicle with a manufacturer's gross vehicle weight rating (GVWR) of more than
8,500 pound

POLICY STATEMENT

In an effort to reduce the (cty/ftown/school district/other local entity)’s fuel consumption and energy costs
the (policy making body) hereby adopts a policy to purchase only fuel efficient vehicles to meet this goal.

PURPOSE

To establish a requirement that the (city/town,/school district/other local entity) purchase only fuel efficient
vehicles for munidpal/school use whenever such vehicles are commercially available and practicable.
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APPLICABILITY

This policy applies to all divisions and departments of the (city/town,/school district/other local entity)

GUIDELINES

All departments J divisions shall purchase only fuel-efficient vehicles for municipal use whenever such
vehides are commercially available and practicable.

The (city/town,/school district/other local entity) will maintain an annual vehicle inventory for ALL vehides
and a plan for replacing any non-exempt vehicles with vehicles that meet, at a minimum, the fuel efficiency
ratings contained in the most recent guidance for Criteria 4 published by the MA Department of Energy
Resources’ Green Communities Division.

This Green Communities’ Guidance for Criteria 4 must be checked for updates prior to ordering
replacement vehicles.

Exemptions

* Heavy-duty vehicles. Examples indude fire-trucks, ambulances, and some public works trucks that
meet the definition of Heavy-duty vehicle.

s« Police cruisers, passenger vans and cargo vans are exempt from this criterion as fuel efficient
maodels are not currently available. However, we commit to purchasing fuel efficient police cruisers,
passenger vans and cargo vans when they become commercially available. Police and fire
department administrative vehides are NOT exempt and must meet fuel efficient requirements.
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The following information shall be induded in a vehicle inventory list and said list shall be updated on an

annual basis and provided to the Green Communities Division

Model

Make

Model
Year

Drrive
System:

2 WD, 4WD
or AWD

Year/month
Purchased

> 8500
pounds?

(¥ or N}

Exempt
or Non-

exempt

MPG
Rating

WVehicle
Function

MNOTE: Departments/Divisions may use EPA combined MPG estimates or actual combined MPG.

FUEL EFFICIENT VEHICLE REPLACEMENT PLAN

The (city/town/school district/other local entity) shall develop a plan to replace all non-exempt vehides
with fuel efficient vehicles as defined above. Said plan shall outline the process by which the
(citytown,school district/other local entity) will replace vehides, set goals for when the existing fleet will
be replaced and review said plan on an annual basis. The Fuel Efficient Vehicle Replacement Plan will be
provided as an attachment to this Policy.

QUESTIONS / ENFORCEMENT

_All other inguiries should be directed to the department/division responsible for fleet management and,/or
fleet procurement. This policy is enforced by the Chief Administrative Officer and/or their designes(s)
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Appendix B
Sample town adoption letter

Letter must be on Town Letterhead
MA Department of Energy Resources
Green Communities Division
100 Cambridge Street — Suite 1040
Boston, MA 02114

{date of letter}

At a public Board of Selectmen meeting held on [DATE], the Board of Selectmen voted to adopt the
attached Fuel Efficiency Vehide Policy.

Thank you.

Signature and Typed Name of Chair
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Appendix C
Sample School Adoption Letter

Letter must be on School letterhead
MA Department of Energy Resources
Green Communities Division
100 Cambridge Street — Suite 1040
Boston, MA 02114

{date of letter}

Please be advised that the Public Schools of [Town] hereby adopted the attached Fuel Efficiency
Vehicle Policy.

Thank you.

Signature and Typed Name of Superintendent of Schools
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Examples of Vehicles that meet the MPG Requirements of Criteria 4

(in order or price low-high)
Cars

2011 Chevrolet Aveo

2011 Chevrolet Aveod

2013 Chevrolet Spark

2013 Smart fortwo

2013 Hyunda Accent

2014 Ford Fiesta

2013 Chevrolet Somc

2013 Kia Fio

2013 Mazda MAFDAZ

2013 Eia Fio5

2013 Toyota Yans

2013 Fiat 500

2013 Soiom xD

2013 Dodze Dart2013 Honda Fit
2014 Chevrolet Cruze

2013 Toyota Corolla

2013 Hyunda Veloster

2013 Hyundai Elantra Coupe
2013 Hyundsi Elantra

2013 MINI Cooper

2013 Buick Encore



Trucks

2011 Ford Ranger
2011 GMC Canyon
2012 GMC Canyon
2012 Chevrolet Colorado

2013 Fam 1500

Sport Utility Vehicles

Wagons
2012 Hyundai Flaniva Touwrmg

2012 Dodge Caliber
2013 Nissan Cube

2013 Toyota Matrix

2013 Volkswagen Jetta SporfWagen
2013 Subaru Outback

2013 Ford C-Max

2013 Toyota Prius V

2011 Vahvo V50

SUVs
2014 Jeep Patmot

2013 Suzuki 5X4 Crossover
2014 Jeep Compass

2011 Chevrolet HHR

2013 Kia Sportage

2013 Mitsubishi Ouflander Spart

2013 Jeep Compass
2012 Missan Juke



2012 Hyundai Tucson
2013 Missan Fuke
2013 Mazda CX-5
2014 Mazda CH-5
2012 Eia Sorento

2012 Ford Escape
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GREEN COMMUNITIES
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GUIDANCE

Criterion

Mazaachusescs
DEFAATMNERT OF ERERGY RESOUECES

Stretch Code Adoption Process for a Town

INTRODUCTION

A municipality must require all new residential construction over 3,000 square feet and all new commercial and
industrial real estate construction to minimize, to the extent feasible, the life-cycle cost of the facility by utilizing
energy efficiency, water conservation and other renewable or alternative energy technologies.

The recommended way for cities and towns to meet this requirement is by adopting the Board of Building
Regulations and Standards (BBRS) Stretch Code (780 CMR 115_AA), an appendix to the MA State Building Code.
Should a community choose to not adopt the Stretch Code and choose to use another standard, the community must
provide evidence that this alternative standard minimizes the life oycle energy costs for all new construction and is
enforceable by the community.

The purpose of this code is to provide a more energy effident alternative to the base energy code for new and
existing buildings. A municipality seeking to ensure that construction within its boundaries is desipned and built
above the energy efficiency requirements of 780 CMR may mandate adherence to this code. Municipalities
imterested in adopting 780 CMR 115_AA, the “Stretch Energy Code” are directed to do so in the manner prescribed by
law. The code may also be rescinded by any municipality in the Commonwealth in the manner prescribed by law.

If adopted by a municipality, this code, rather than Chapter 13 or 34 of the international Building Code
2009 with Massachusetts Amendments (780 CMR 13.00 or 34.00) or for Single- and Two-family dwellings
at 780 CMR 51.00 as applicable, shall govern. This code shall regulate the design and construction of buildings to

provide flexibility, and to permit the use of innovative approaches and technigues to achieve effective energy use.
EROCESS for ADOPTION

Towns are advised to seek adoption of the Stretch Code as a peneral bylaw through a vote of Town Meeting. Cities
are advised to adopt the Stretch Code by general ordinance via City Council. Please note, once the 5tretch Code is
adopted by a municipality, all future editions, amendments and modifications of the Stretch Code are
automatically adopted unless the municipality rescinds adoption of the 5tretch Code itself. A community must
adopt the Stretch Code “as is”, without applying any amendments or conditions.
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The following sample article, sample motion, and sample bylaw are provided as examples:
SAMPLE TOWN WARRANT ARTICLE:

To see if the Town will vote to enact Chapter ____ of the Town of General Bylaws, entitled “Stretch
Energy Code” for the purpose of regulating the design and construction of buildings for the effective use of energy,
pursuant to Appendix 115 AA of the Massachusetts Building Code, 780 CMR, the “Stretch Energy Code,” including
future editions, amendments or moedifications thereto,

a copy of which is on file with the Town Clerk, or take any other action relative thereto.
2AMPLE TOVWN MEETING MOTION:

| mowve that the Town will enact Chapter ___ of the Town of General Bylaws, entitled "Stretch Energy

Code” for the purpose of regulating the design and construction of buildings for the effective use of energy, pursuant
to Appendix 115_AA of the Massachusetts Building Code, 780 CMR, the “Stretch Energy Code,” including future

editions, amendments or modifications thereto
SAMPLE BYLAW:
Chapter
STRETCH ENERGY CODE
[Adopted 0-0-2012 ATM f 5TM by Art. |

__ -1 Definitions
__ -2 Purpose
-3 Applicability
__ -AStretch Code

L= ]

§ -1 Definitions

International Energy Conservation Code [IECC) - The Intemational Energy Conservation Code (IECC) is a building
energy code created by the Intermnational Code Council. It is a model code adopted by many state and municipal
povernments in the United States for the establishment of minimum desipn and construction reguirements for
energy efficiency, and is updated on a three-year cycle. The baseline energy conservation requirements of the MA
State Building Code are the |IECC with Massachusetts amendments as approved by the Board of Building Regulations
and Standards.

Stretch Energy Code - Codified by the Board of Building Regulations and Standards as 780 CMR Appendix 115 _AA of
the 8" edition Massachusetts building code, the Stretch Energy Code is an appendix to the Massachusetts building
code, based on further amendments to the International Energy Conservation Code [IECC) to improve the energy
efficiency of buildings built to this code.
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§ -2 Purpose

The purpose of 780 CMR 115_AA is to provide a more energy efficient alternative to the base energy code applicable
to the relevant sections of the building code for both new construction and existing buildings.

§ -3 Applicability

This code applies to residential and commercial buildings. Buildings not included in this scope shall comply with 780
CMR 13, 34, 51, as applicable.

1] -4 Stretch Code

The 5tretch Code, as codified by the Board of Building Regulations and 5tandards as 780 CMR Appendix 115_AA,
including any future editions, amendments or modifications, is herein incorporated by reference into the Town of

General Bylaws, Chapter R

The Stretch Code is enforceable by the inspector of buildings or building commissioner.

IMPORTANT LINKS
This document, as well as the following doecuments, is found on our web page for Criterion 5 puidance.

Residential Cash Flow Analysis
Home Loan Investment Bank Case Study
Fidelity Bank Corporate Office and Branch Case Study

Northeast HERS Alliance
Ouestion and Answer for Stretch Energy Code Appendix 115 AA

780 CMR 115 AA Stretch Energy Code (pg 5-24)
Stretch Code Adoption by Community
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Community Adoption of the Stretch Energy Code;
"Appendix 115 AA™ of the MA State Building Code (780 CMR)

= = 2010 Effective

N Population s Date
Acton 21,524 Town Meeting adopted 4/6/10 1,/1/2011
Amesbury 16,283 City Council adopted 1/8/13 1/1/2014
Amherst 37,819 Town Mesting adopted 5/23/11 1/1/2012
Andover 33,201 Town Meeting adopted 4/28/10 1/1/2011
i i 42 844 T i 42810 Z211/2011
Ashfiel 1.737 T 9/29/11 7/1/2012
Ashland 16,593 Town Meeting adopted 5/1/12 1/1/2013
Athol 11,584 Town Meeting adopted 4/12/10 1/1/2011
Aubum 16,188 Town Meeting adopted 5/1/12 71/2013
Aver 7.427 Town Meeting adoptad 579711 1/1/2012
Barre 5,398 Town Meeting adooted 6/20/11 1/1/2012
Bechket 1,779 Town Meeting adopted 5/8/10 1/1/2011
Bedford 13,320 Town Meeting adopted 3/28/11 1/1/3012
Belchertown 14,649 Town Meeting adopted 5/10/10 1/1/2011
Belmont 24,729 T ' 511711 112012
Bardin 7 856 Town Meeting adopted 5/3/11 1/1/2012
Beverly 39,302 City Council adopted 5/2/11 1/1/2012
Boston 617,594 City Council adopted 11/17/10 7172011
Bridgewater 26,563 Town Meeting adopted 9/6/2011 7/1/3012
Brookline 58,732 Town Meeting adogted 5/25/10 117011
Buclkland 1,502 Town Meeting adooted 5/4/11 1/1/2012
Cambridge 105,162 City Council adopted 12/21/05 7/1/2010
Carlisle 4,832 Town Meeting adopted  5/10/10 1/1/2011
Chelmsford 33,802 ann Meeting adopted 4/29/10 1/1/2011
[ Chesterficld 1.222 ' £15/11 1172012
Concord 17, 668 T 4/29/10 1/1/2011
Conway 1,897 Town Meeting adopted 10/17/10 71/2012
Dedham 24 729 Town Meeting adopted 5/17/10 1/1/2011
Deerfield 5,125 Town Mesting adopted 4/25/11 1/1/2012
Dudley 11.390 Town Meeting adopted 11/7/2011 2I1/2012
| __Easthamoton 16,053 City Council adooted 5/05/10 1/1/2011
Easton 23,112 Town Mesting adopted 5/17/10 1/1/2011
Gardner 20,228 City Council adopted 10/4/10 7172011
Gill 1,500 Town Meeting adopted 06/21/10 1/1/2011
| Cloycestar 28,789 Citw Council adopted 2/3/10 22011
GCranby £.240 Town Meeting adooted 5/9/11 1/1/2012
Great Barrington 7.l04 Town Meeting adopted 5/3/11 i/1/2012
Greenfield 17,456 City Council adopted 3/17/10 1/1/2011
Hamilton 7. 764 Town Meeting adopted 5/8/10 1/1/2011
Hanower 13.879 T ' 573710 1izo11
Hanson 10,209 Town Mesting adopted 10/2/10 7712011
Harvard 6,520 Town Meeting adopted 11/9/10 1/1/2012
Hatfield 3,279 Town Meeting adopted 5/11/10 1/1/2011
Holland 2,481 Town Mesting adopted 4/19/11 1/1/2012
Holvoke 35880 City Council adooted 4715710 17177011
| Hookinton 14,925 T S/4/10 1/1/2011
Huntington 2,180 Town Meeting adopted 5/9/12 1/1/2013
Kingston 12 629 Town Meeting adopted 4/5/10 1/1/2011
Lakeville 10,602 Town Meeting adopted 6/13/11 1/1/2012
Lancaster B.055 T ' 52110 1172011
Lengx 3,025 T i 5610 1/1/2011
Leominster 40,759 City Council adopted 3/26/2012 7/1/2013
Leverett 1,851 Town Meeting adopted 4/24/10 1/1/2011
Lexington 31,394 Town Meeting adopted 3/31/10 i/1/2011
Lincoln B 367 T ' 32710 112011
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Community Adoption of the Stretch Energy Code;
"Appendix 115 AA™ of the MA State Building Code (780 CMR)

= = 2010 Effective

N Population s Date
Lowell 106,519 City Council adopted 3/20/10 1/172011
Mandhester 5,136 Town Meeting adopted 4/2/13 1/1/2014
Marborough 38,499 City Council adopted 11/8/10 1/1/2012
Mashpee 14,006 Board of Selectment adopted 1/25/10 1/1/2011
Mavnard 10,106 Town Meeting adopted 10/26/2011 212012
Medford 56,173 Citv Council adopted 5/4/10 1/1/2011
Medway 12,752 Town Meeting adopted 11/15/10 7172011
Melrose 26,583 City Council adopted 5/10/10 1/1/2011
Mendon 5,839 Town Meeting adopted 6/6/2011 1/1/2012
[ Middlefiald 521 T ' 57711 1/1/2017
Millbury 13.261 T &7011 1/1/2012
Millwille 3,190 Town Meetlng adopted 5/14/12 1/1/2013
Milton 27,003 Town Meeting adopted 5/20/10 72011
Monson 8,560 Town Meeting adopted 5/9/11 1/1/2012
8437 Town Meeting adopted 4/1/10 17011
Matick 33,006 Town Mesting adopted 4/29/10 1/1/2011
Hew Salem 990 Town Meeting adopted 11/8/10 7172011
Newburyport 17,416 City Council adopted 11/8/10 7172011
Hewton 85,146 Board of Aldermen adopted 11/9/09 712010
[ North Adams 13.708 Citv Council adopted 10/26/10 717011
28,549 Citv Council adopted 471510 1/1/2011
HNorthfield 3,032 Town Meeting adopted 5/7/12 7/1/2013
Palmer 12,140 Town Council adopted 5/10/10 1/1/2011
Palham 1,321 Town Meeting adopted 5/5/12 1/1/2013
| Pembroke 17.837 Town Meeting adopted 10715710 77177011
1,234 Town Meeting adooted 6/4/12 7/1/2013
Pittsfiald 44 737 City Council adopted 4/14/10 7/1/2011
Plympton 56,468 Town Meeting adopted 5/16/12 1/1/2013
Provincetown 2,942 Town Meeting adopted 10/24/2011 71/2012
Duincy 52,271 Citv Council adooted 8/16/10 212011
Revere 31,755 City Council adopted 3/14/11 1/1/2012
Richmond 1,475 Town Mesting adopted 5/23/12 1/1/2013
Rockland 17,489 Town Meeting adopted 5/7/12 1/1/2013
Rowe 393 Town Meeting adopted 11/16/10 7/1/2011
salem 41,340 City Council adopted 5/13/10 117011
Sctuate 18,133 T 11/8/10 7M1/2011
Sherborn 4,119 Town Meeting adopted 4/258/11 i/1/2012
Shirley 7211 Town Mesting adopted 11/7/11 71/2012
Shutesbury 1,771 Town Meeting adopted 10/25/10 7172011
i 73,734 Board of Aldermen adopted £/9/11 1172012
i 153,060 Citv Council adooted 3/01/10 1/1/2011
Stockbridge 1,947 Town Meeting adopted 5/16/11 1/1/2012
Sudbury 17,659 Town Meeting adopted 4/6/10 1/1/2011
Sunderland 3,684 Town Meeting adopted 4/27/12 1/1/2013
Sytton 8,063 T 5/ai1] 1/1/2012
13,787 Ti i 5/3/10 1/1/2011
Tewkshury 28,961 Town Meeting adopted 5/4/11 1/1/2012
Tisbury 3,949 Town Meeting adopted 4/12/11 1/1/3012
Topsfield 6,085 Town Meeting adopted 5/3/11 1/1/2012
Townsend g.92¢ Town Mesting adopted 11715711 212012
Trurg 2.003 Town Mesting adopted 4726711 1/1/2012
Tyngsborough 11,292 Town Meeting adopted 3/02/10 1/1/2011
Waltham 60,632 City Council adopted 11372011 7/1/2012
Watertown 31,915 Town coundil adopted 11/5/10 7/1/2011
Wavland 12.994 Town Meeting adopted 11/16/10 Zr1/7011
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Community Adoption of the Stretch Energy Code;
"Appendix 115 AA™ of the MA State Building Code (780 CMR)

= = 2010 Effective
N Population s Date

Wellesley 27,982 Town Meeting adopted 2/11711 1172012
Wendell B48 Town Meeting adopted 10/18/12 1/1/2014
Wenham 4,875 Town Meeting adopted 5/1/10 1/1/2011
West Tisbury 2,740 Town Meeting adopted 4/12/12 1/1/2013
[ Westminster 7.277 Town Meeting adooted 11/15/10 7112012
Weston 11.261 T i 5911 1/1/2012
Westwood 14,618 Town Meeting adopted 5/7/12 1/1/2013
Whately 1,496 Town Meeting adopted 4/24/12 71/2013
Williamsburg 2,482 Town Meeting adopted 6/6/11 1/1/2012
il 7.754 Town Meeting adogted 5/18/10 17177011
| Winchester 21.374 Town Meeting adooted 11/18/10 7172011
Winthrop 17,497 Town Council adopted 5/15/12 1/1/2013
Woburn 38,120 City Couwncil adopted 3f15/11 1/1/3012
Worcester 181,045 City Council adopted May 4,10 71/2011

124 Adoption in One Hundred Twenty-Four MA Municipalities

4&5%| Percentage of State Population of 6,547,629
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Q& for MA Stretch Energy Code Appendix 780CME 115 AA

Stretch Appendix to the Building Energy Code in Massachusetts

Question and Answer ((}&A) - February 2011

General Questions
1. What is the ‘stretch’ code?
2. How is the stretch code different from the existing ‘base’ energy code?
3. Why did the Board of Building Regulations and Standards (EBRS) create this option?
4, What are the expected benefits to a municipality of a more stringent energy code?
5. What is the anticipated cost of implementing a more stringent energy code?
6. Where can [ find and read more about the stretch code appendix?
Scope
7. What building types does the stretch energy code apply to?
8. Does the stretch code apply to major renovation projects as well as new construction?
9. Does the stretch code apply to minor additions to existing buildings?
10. What happens to buildings not covered by the “stretch’ energy code?
11, What categories do multi-family residential buildings fall into?
12, Does the stretch code apply to historic buildings?
Standards and Training
13. What standards are the stretch code appendix based on?
14, What training and materials are available on these standards?
Process

15. How would a town or city adopt the stretch energy code?
16. How soon after a town or city adopts it would the stretch code take effect?

Enforcement/Requirements
17. How is the stretch code implemented and enforced?
18, What is the role of Building Code Officials in a code that includes 3rd Party verification?
19, What happens in 201213 when the base energy code changes?

Residential Building Questions
R1l. How do I meet the residential stretch code for new homes?
E2.What is a HERS rating?
R3. Do I have to get a HERS rating?
R4. How do I meet the residential stretch code when making renovations to existing homes?
BS. f I'm doing a small remodeling project, like a kitchen or a bathroom renovation, will I
have to meet the stretch energy code?
R&. How do I find a HERS rater?
R7.What training do HERS raters undergo?
RE. What testing equipment is required to meet the residential stretch code?
R2. Are there enough HERS raters and testing equipment available?
R10. How much more does it cost to build to the stretch code, and how does this compare to
the energy savings?
Ri1.What financial savings/rebates are there from building to the stretch code?
R12. How is the MA stretch code different from the existing Energy star for Homes pro-
gram?
R12. Do I have to use the Energy Star program?
R14. How does the building official in my town /city check whether [ met the stretch energy
code?
R15. How does the stretch code work with LEED for Homes?
R16: When following the prescriptive path for residential additions or renovations can the
builder or architect complete the thermal checklist?

Page 1 of 10
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Q& for MA Stretch Energy Code Appendix 780CME 115 AA

Commercial Building Questions
C1. What building types are covered by the commercial stretch code?
C2. What is required for large new commercial buildings abowve 100,000 square feat?
C3. What is required for new commercial buildings between 5,000 and 100,000 square feet?

C5. How are commercial renovations handled by the stretch code?

9
9
9
C4. What is required of small new commercial buildings, below 5,000 square feet? 9
9
9

C6. How are new commercial buildings with special energy needs handled?

C7. How do the benefits and costs of the Stretch Code standards compare to the baseline 10
energy code?

C8. How does the stretch code work with LEED buildings? 10

C9. Does the stretch code require 3% renewable electricity or solar panels? 10
W rated into the commercial chapter of the next In-

1. What is the ‘stretch’ code?

The ‘stretch code’ is an optional appendix to the
Massachusetts building energy code that allows
cities and towns to choose a more energy-
efficient option. This option increases the effi-
adopts it, for all new residential and many new
commercial buildings, as well as for those resi-
dential additions and renovations that would

normally trigger building code requirements.

2. How is the stretch code different from the
existing ‘base’ energy code?

The stretch code appendix offers a streamlined
and cost effective route to achieving approx-
imately 2004 better energy efficiency in new resi-
dential and commercial buildings than is required
by the base energy code. This is largely achieved
by moving to a performance-based code, where
developers are required to design buildings so as
to reduce energy use by a given percentage below
base code, rather than being required to install
specific efficiency measures. Developers have
flexibility to choose cost effective and appro-
priately designed solutions. Mew residential con-
struction must use the performance-based ap-
proach, but residential renovations and most
commervcial buildings may instead opt to follow a
‘prescriptive’ route that specifies a set of mini-
mum energy efficiency requirements for different
building materials and systems. In the commer-
cial case these add up to approximately a 2004
improvement over the base code. Many of these
changes have been endorsed by the federal De-

partment of Energy and are likely to be incorpo-

Page 2 of 10

ternational Energy Conservation Code (IECC) in
2012,

3. Why did the Board of Building Regulations
and Standards (BERS) create this option?
There have been mounting calls for additional
stringency in the building energy code, linked to
the desire to reduce energy costs, cut dependence
on imported fuels, and address concerns about
climate change and national security.

Several towns and cities asked for the ability to
adopt their own stronger energy code, and/or
proposed legislative changes to allow municipali-
ties to strengthen their building code and zoning
options.

In response to this, the BERS, along with the
state's energy and environmental agencies, colla-
borated with regional and national code experts
to develop one ‘stretch’ code that is consistent
across the state, in order to meet demands for a
stricter code without having multiple standards
in different cities and towns.

4. What are some of the expected benefits to a
municipality of a more stringent energy code?
The stretch code allows municipalities to take
meaningful action on energy use and climate
change; it will yield significant cost savings for
local residents and businesses, and will increase
design and construction firm competitiveness in

the growing green building marketplace.



Q& for MA Stretch Energy Code Appendix 780CME 115 AA

5. What is the anticipated cost of the stretch
code?

Construction costs are estimated to rise approx-
imately $3,000 for a typical single family home,
and by 1% to 39 of total costs for commercial
buildings. However, after energy cost savings on
heating and electricity are included these higher
performance standards save money. In addition,
the state's electric and gas utilities provide finan-
cial incentives that further reduce the upfront
costs of high performance buildings.

For example, a residential home purchased with a
30-year mortgage would typically resultin net
savings to the homeowner in the first year due to
energy bill savings that are larger than the in-
crease in mortgage payments from construction
and financing costs, Case studies of commercial
buildings utilizing the improvements on which
the commercial code changes are based have
shown paybacks of 1 to 2 years, when standard
incentives from electric utilities are included on
the benefits side.

&. Where can I find and read more about the
stretch code appendix?

The stretch code appendix language is freely
available on the Massachusetts BERS website,1
Along with a 2-page summary? of the code and
other explanatory documents. In addition the
stretch code appendix 7B0CMR 115.aa can be
found with the rest of the Massachusetts energy
code in the state bookstore. As the commercial
stretch code in particular amends the base energy
code, they are best read together. The base ener-
gy code is now the International Energy Conser-
vation Code, 2009 edition (IECC 2009) currently
available for free from the [CC website® due to a
sponsorship by the Department of Energy, and
also available for sale from other online book
stores.

S-mdl code lmgm,ge

* Stretch code 2-page summary:
hitp:/rwrw. mass. pow/ Beops/docs'dps‘infisiretch code ow

The IECC 2009 code book is available for free
dowmload or purchase from the ICC website at:
bty W, mﬂmg@‘ggﬁmw
. wwiccsafe.or himl? 3 B00509

EestateInfo—fEadjxjbnWicdbaj 1 7205
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Scope

7. What building types does the stretch code
apply to?

The stretch code applies to both residential and
commercial buildings:

a) Residential buildings from single family homes
up to and inchiding buildings 3 stories or less of
any size. It applies to new construction, additions,
and major renovations. Historic buildings are ex-
empt from both the stretch code and the base
code.

b) Mew commercial buildings over 5,000 square
feet in size, inchiding mult-family residential
buildings over 3 stories., Supen:lurkets. laborato-
ries, and warehouses are exempt if they are be-
low 40,000 square feet. Other building types with
unusual energy usage profiles can also apply for a
waiver from the stretch code from the BERS.

8. Does the stretch code apply to major reno-
vation projects as well as new construction?
For commercial buildings: no, for residential
building=: yes. The stretch code has less stringent
energy performance requirements for renova-
tions than for new buildings. In addition, those
doing additions and renovations have the option
of using a simple ‘prescriptive’ path to code com-
pliance, The prescriptive path specifies a set of
minimum energy efficiency requirements for dif-
ferent building materials and systems, instead of
requiring energy performance modeling and test-
ing. This flexibility is available due to the greater
design constraints involved in working with an
existing building. Due to the wide variety in types
and conditions of commercial buildings, at this
time there are no widely-accepted standards for
renovating such buildings, so only new commer-
cial buildings are covered by the stretch code re-
quirements.

9, Does the stretch code apply to minor addi-
tions to existing buildings?

Additions to existing buildings that are large
enough to require code compliance are treated in
the same way as new construction for commer-
cial buildings, and in the same way as renovations
in residential buildings. Inboth cases those doing
additions can follow the performance approach
to code compliance or a simplified prescriptive
path. For residential additions, the prescriptive
path is very similar to the base energy code but
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also requires the use of a chedklist to ensure qual-
ity installation of insulation and air sealing, use of
Energy Star windows, doors and skylights as ap-
propriate, and tighter duct sealing for new heat-

10. What happens to buildings not covered by
the stretch code?

Building types that do not fall under the stretch
code scope, such as small commercial building=
under 5,000 sq. ft., will follow the existing base
energy code requirements, which changed in July,
2010 to the IECC 2009 code with minor Massa-
chusetts amendments.

11. What categories do multi-family residen-
tial buildings fall into?

Residential multi-family buildings that are above
100,000 square feet and at least four stories tall
have to follow the same performance path (2094
better than the ASHRAE standard 90.1-2007) as
other commercial buildings larger than 100,000
square feet. Residential buildings below 100,000
square feet and at least four stories tall are classi-
fied with commercial buildings between 5,000
and 100,000 square feet. Multi-family homes with
one to three stories of any size fall under the res-
idential stretch code standards. In the rare case of
a multi-family building of three stories or less
that is larger than 100,000 square feet, the devel-
oper may elect to be treated either as a residen-
tial or as a commercial building,

12, Does the stretch code apply to historic
buildings?

Both the stretch code and the base energy code
exempt historic buildings listed in state or na-
tional registers, or designated as a historic prop-
erty under local or state designation law or sur-
vey. or with an opinion or certification that the
property is eligible to be listed.

Stapndards

13. What standards are the stretch code ap-
pendix based on?

The residential stretch code is based on the pre-
existing ‘Energy Star for Homes'¢ program dewvel-
oped by the federal EPA and Department of Ener-

* The Massachusetts New Homes with Energy Star
program website is: hitp:\/'waw. enerpystathomes com/
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gy, and customized for Massachusetts, This Ener-
g¥ star program is in turn built upon the Home
Energy Rating System [HERS) which is developed
and administered by the national Residential
Energy Services Metwork (RESNET).®

The Commercial stretch code for buildings from
5,000 square feet to 100,000 square feet is based
on the International Energy Conservation Code
(IECC 2009), which is now the base energy code
for Massachusetts, with further improvements
derived from the New Buildings Institute [NEI)
Core Performance program for commercial build-
ings [recently revised and published as the Core
energy code).f Abowe 100,000 square feet com-
mercial buildings are required to show a percen-
tage reduction below ASHRAE 90.1-2007 energy
standards.” This performance approach is also an
option for smaller commercial buildings.

14. What training and materials are available
on these standards?

In addition to the websites referenced in the
prior question, training on the [ECC 2009 base
energy code and an introduction to the stretch
code appendix was offered to all municipal code
officials (at no cost), as well as to interested
building professionals (at a discounted cost),
throughout 201 0. Training on the stretch code
and building best practices will be continuing
through 2011 with more focus on reaching design
and construction professionals. In addition, the
Massachusetts Energy Star Homes program pro-
vides training covering HERS and other require-
ments of the residential stretch code, given the
large overlap with the Energy Star Homes pro-
gram. The major Massachusetts electric and gas
utilities also offer occasional training on the New
Buildings Institute (MEI) Core Performance pro-
gram and their customized incentive programs
for commercial buildings.

* The RESMET website is: hitn://worw natresnet org/
* The Core energy code is available online at-

R, ildings. org/codes him
The ASHRAE 90.1-2007 standard iz readahle online in a
Tava enabled browser at:

i  redlread com'rserver browser Thtle=/ASH
RAE Lsshrae 90 1 2007 IP 1280
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Process

15. How would a town or city adopt the
stretch energy code?

Towns and cities in Massachusetts may choose to
remain on the base energy code or to adopt the
stretch code as their mandatory energy code re-
quirement. A city or town can adopt the stretch
appendix by a vote of their appropriate elected
officials: typically the town meeting in a town; or
in a city the mayor and the city council or alder-
men. Interested municipalities are encouraged to
hold a public hearing to get input on and raise
awareness about their intention to adopt the
stretch code. As of January 12 2011, 64 munici-
palities had adopted the stretch code.

16. How soon after a town or city adopts it
would the stretch code take effect?

In order to provide consistency among commumni-
ties, once adopted the stretch code can only go
into effect on January 15 or July 15, and there
must be at least six months betweesn adoption
and when the stretch code becomes mandatory.
For example: if Town A voted to adopt in Novem-
ber 2010, then on July 1% 2011 the stretch code
would become mandatory, During the interim
period the stretch code would be an option for
builders to use.
Enforcement/Requirements

17. How is the stretch code implemented and
enforced?

Implementation and enforcement of the code is
similar to existing code, where the developer is
responsible for submitting documentation of
compliance to the building inspector for review,
and the building inspector conducts a plan and

site review.

18. What is the role of a building code official
and a HERS rater for residential projects?
Residential buildings meeting the stretch code
through a HERS rating and EPA thermal bypass
or thermal enclosure checklist require indepen-
dent certification by a HERS rater. The rater will
produce a report detailing the energy systems in
the building and will provide a HERS index score,
together with proof of whether the home quali-
fies for any federal tax credits. Submission of the
HERS report, together with a completed Energy
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Star Thermal checklist, are the steps required to
demonstrate compliance with the energy por-
tions of the code, and must be submitted to the
local building inspector prior to receiving a certif-
icate of occupancy. In this way the local inspector
retains their oversight role but the additional
energy requirements do not place a significant
additional burden on their time.

19. What happens in 2012 /13 when the basze
energy code changes?

Sometime in 2011 the next IECC base energy
code (IECC 2012) will be published and the Green
Communities Act requires that Massachusetts
adopt it within one year i.e. in 2012, During that
one year transition period the BERS will consider
adoption of an updated 2012 stretch code to
maintain a gap between the base and the stretch
energy requirements, Once a new stretch energy
code is available the old stretch appendi: will be
rescinded by the BERS. However, municipalities
will remain stretch code or base code communi-
ties through the code change from 2009 to 2012
unless they elect to change their status. For ex-
ample municipalities who have previously
adopted the stretch code will automatically be-
come stretch code 2012 municipalities, unless
they choose to rescind their stretch code adop-
tion

Residential Building Questi

R1. How do I meet the residential stretch code
for new homes?

For new residential homes inchiding mult-family
homes of 3 stories or less, builders essentially
follow the 2006 Energy Star for Homes program
requirements in Massachusetts, and must show
that each unit meets or is below a maximum
HERS index score. For new homes preater than
3,000 ft* in size the maximum HERS score is 65
[similar but not identical to Energy Star tier 2,
for smaller homes less than 3,000 fit? the mand-
mum HERS score is 70. In addition the homes
must be inspected using the Energy Star Thermal
Bypass or Thermal Enclosure Checklist and as
with the new base energy code likely require duct
testing. These inspections ensure that the home is
well air-sealed, while the HERS rating ensures
that the home is designed to be well insulated
with efficient heating, cooling and lighting - all
measures that save energy and reduce utility
bills.
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RZ. What is a HERS rating?

HERS stands for ‘Home Energy Rating System,”
and is a national standard that uses information
on the design of the energy systems in a home to
calculate, via computer modeling, the average
energy needs of that home and give it a rating
score. The HERS Index was developed by the non-
profit Residential Energy Services Network
(RESNET) for the mortgage industry, and is uti-
lized by the Federal Internal Revenue Service
(IRS] and the LEED for Homes program. On the
HERS 2006 index scale smaller numbers are bet-
ter, with 0 representing a net zero energy home,
and 100 representing a home built to meet the
national model energy code in 2006 (the IECC
2004 with 2005 amendments). A HERS rating of
65 means that the home uses about 354 less
energy than the same size home built to the
20042005 [ECC code requirements. The Resi-
dential Stretch code is based on the nationally
successful ‘Energy Star for Homes' program re-
quirements, which utilize HERS ratings.

R3. Do 1 have to get a HERS rating?

New homes built under the stretch code must get
a HERS rating, Renovations and additions to
homes have the option of the HERS rating or a
‘prescriptive’ approach, whereby specific offi-
ciency measures are required, but no computer
modeling is done. The HERS performance-based
approach provides an excellent way to ensure
that homes are not only well designed but also
well built. As part of the HERS rating the home
will be tested for air leakage, and under both the
base and the stretch code homes with heating
and cooling ducts may also hawve those tested for
leakage. Combined with the EPA thermal check-
list the HERS rater, builder and building inspector
can have confidence that the completed homes
really are energy efficient.

R4. How do I meet the residential stretch code
when making renovations to existing homes?
Existing homes being renovated or expanded
have two choices when it comes to stretch code
compliance. The performance option is based on
a HERS rating, while the prescriptive option uses
the base IECC 2009 energy code, but in addition
requires quality assurance with either the Energy
Star Thermal Bypass or the new Thermal Enclo-
sure checllist and the use of Energy Star win-
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dows doors and skylights where replacements
are made. If the prescriptive option is chosen,
then you only need to meet code for the systems
that are being replaced. This means that adding a
new efficient boiler does not require changing the
windows, and adding wall and attic insulation
does not require modifying the basement — al-
though it may often make sense to combine
measures where that is cost-effective.

Choosing to follow the HERS rating approach
used by new construction often makes sense
when doing a whole house renovation. While us-
ing the same HERS approach as new homes, exist-
ing homes have an easier standard to meet. The
maximum allowahle HERS score is 80 for home
rencvations greater than 2,000 fi? and 85 for re-
novated homes less than 2,000 fi2.

RE. If I'm doing a small remodeling project,
like a kitchen or a bathroom renovation, will I
have to meet the stretch energy code?

If a small renovation involved replacing a couple
of windows and opening part of a wall cavity,
then those new windows and wall cavity would
have to be brought up to the stretch code, just as
the plumbing in the kitchen or bathroom being
remodeled would have to comply with the
plumbing code. However, improving a kitchen or
bathroom would not trigger required changes to
the rest of the home such as attic insulation or a
new heating system. Only the systems being mod-
ified have to be brought up to code. Despite not
being required, your contractor, utility company
and code official may suzgest cost-effective
changes (often with tax and rebate incentives to
reduce your energy bills) that you may want to
consider doing at the same time.

R6. How do I find a HERS rater?

HERS raters work with the residential build-
er/developer/desizn team, and should be in-
cluded in the team from the outset. An updated
list of HERS provider companies is available on
the Energy Star Homes website. The Energy Star
for Homes program staff can also help you to con-
tact a HERS rater in your regiom

R7. What training and certification do HERS
raters undergo?

HERS raters are typically experienced building
professionals, who in addition take a week- or
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two week-long intensive training course in resi-
dential energy efficiency. After completing the
training, learning how to use HERS rating soft-
ware, and passing a test.? new raters must also
complete at least 5 ratings with an experienced
HERS rater before being able to independently
award ratings. In addition to this initial training
and certification, HERS raters must be affiliated
with a company that is certified as a HERS pro-
vider, and is responsible for ongoing code educa-
tion and quality assurance oversight of the HERS
rater's work. The HERS providers also carry lia-
bility insurance and allow builders to request a
review from a second HERS rater in the rare case
of disputes.

RE&. What testing equipment is required to
meet the residential stretch code?

HERS ratings require testing of the air leakage
rate of residential units. In addition, for homes
that have forced air heating and central air condi-
tioning systems that have ductwork running out-
side of the heated portion of a house, a duct lea-
kage test is needed. These tests help calculate
how much enerzy is needed to heat and cool a
home, and help builders to identify possible prob-
lems before a home is completed, when there is
still ime to fix them cost-effectively.

R9. Are there enough HERS raters and testing
equipment available, and what do they cost?
In 2008 over 15% of all new homes in Massachu-
satts were built through the Energy Star for
Homes program, in 2009 that climbed to 340,
without any noticeable shortages. The majority of
these homes used HERS raters and testing
equipment to achieve a HERS rating. The growing
interest in HERS ratings has led to more building
professionals going through HERS training and
certification and expanded sales of blower door
and duct testing equipment. The Massachusetts
Energy Star Homes wehsite now lists several new
HERS provider companies,” and many more
builders as Energy Star Homes partners, There is
already in place an active market for HERS raters

® More information on the HEERS rater tast is availshle

hitp./www energystar. govindex ¢ fm ™ fuseac iornew_ho
mes_pariners showStateFesultsf&s_coda=hA

Page 7 of 10

and testing equipment, and we don't anticipate
demand for HERS raters exceeding the supply.

Costs for HERS ratings currently range from
around $600 to $1,500 per unit in Massachusetts,
and they are also subsidized by the utility-
sponsored Energy Star for Homes program. The
price variation may reflect differing levels of
technical assistance to the builder depending on
their needs and preferences.

R10. How much more does it cost to build to
the stretch code, and how does this compare
to the energy savings?

For new construction additional first costs are
estimated at around $3,000 for a 2,700 square
foot single family home, incduding the cost of a
HERS rater. This is reduced to about $1,700 after
receipt of $1,300 in utility rebates, which trans-
lates into around $125 a yvear when rolled into a
30-year mortgage at 6% interest. But these in-
vestments reduce energy hills by about
$500/wear, resulting in net annual savings to the
homeowner of about $400. For a larger 4,400 ft*
home the additional costs are higher but so are
the energy savings, resulting in a net annual sav-
ings of $1,100. This is an excellent value for the
home buyer and a marketing opportunity for
builders who are looking for another way to dif-
ferentiate new homes from existing ones.

In the case of renovating a 3-unit urban triple-
decker, the minimum additional construction
costs for all three units combined relative to
meeting the new base energy code is only around
$1,400, while the annual energy savings are over
$130 per year, yielding small but immediate net
cash savings to the unit owners. Larger annual
savings could be achieved by more aggressive
energy efficiency improvements, but the stretch
code requirements for renovations are modest.1?
R11. What financial savings /rebates are there
from building to the stretch code?

The stretch code is designed to allow builders to
maximize use of the Energy Star Homes program

' Senarate documents are available that summarize
the detailed cost-benefit analysis that has been un-
dertaken to help set the appropriate level of energy
efficiency for the streich code. These calculations do
nat include substantial financial incentives available
bath from utilities in Massachusetts and through
federal tax credits (see next question]).
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with its full range of training, support and finan-
cial incentives. A new home with a HERS rating of
65 or less currently qualifies for $1,250 from the
Energy Star utility sponsors, and additional re-
bates are available for installing high efficiency
heating and cooling equipment, appliances and
lighting. The utility companies also provide $650
to partially or fully cover the cost of hiring a
HERS rater to work with the builder.

For existing home renovations there are tax cre-
dits for the homeowner as well as the same utility
incentives on efficient equipment, appliances, and
windows. There are also major incentives availa-
ble to add insulation and reduce air leakage in
existing homes, through the MassSave program
sponsored by the gas and electric utility compa-

nies. 11

R1Z. How is the MA stretch code different
from the existing Energy Star for Homes pro-
gram?

The Energy Star for Homes program is a volunta-
ry program for home builders. In Massachusetts
it is currently administered by ICF International
on behalf of the major electric utilities in the
state, and has over two hundred builders
enrolled.’? The program accounted for 1506 of all
new homes in Massachusetts in 2008 and 34% in
2009, There are currently 3 tiers to the Energy
Star program. The stretch code essentially makes
the 2006-2010 Energy Star program require-
ments mandatory in any adopting municipality,
and sets a specific minimum HERS index rating of
&5 or 70 based on size for new homes, and less.
strict requirements for renovations.

R132. Do I have to use the Energy Star pro-
gram?

The Energy Star Homes program is strongly rec-
ommended, but not required. Itis also going
through a transition from Energy Star v2.0 to
Energy Star v2.5 and ultimately v3.0. Residential
builders in stretch code communities will be re-
quired to get a HERS rating for new homes and
the utility funded programs can help offset the
cost of this rating. In the case of renovation or

' http:/farerw masssave comresidential’
'M’Jﬁww.mag}mmﬁm.cﬁjﬂfmucﬁm_
homes_parmers showAreaFeslts®s_code=MASmsa_id
=all
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additions to existing buildings builders may in-
stead utilize the prescriptive option — using only
Energy Star qualified new windows, doors and
skylights and carefully sealing ducts that are out-
side the heated space if installing new heating
systems. In both cases builders must also com-
plete the Energy Star Thermal Bypass or Thermal
Enclosure Checklist. In order to simplify qualifi-
cation for the rebates, training and technical as-
sistance that are offered we recommend that
builders participate in the Energy Star Homes
program, but it is not mandatory.

R14. How does the building official in myy
town/ city check whether I met the stretch
energy code?

For several years, under both the 7t edition and
the 8t edition base energy code in Massachusetts
it has been possible to show code compliance by
achieving a HERS rating and/or Energy Star
Homes certification, and submitting a copy of the
HERS report and Energy Star paperwork to the
local building code official to demonstrate this.
The stretch code expands the use of this existing
code compliance option to all residential con-
struction. Building code officials have been re-
ceiving free training on the new base energy code
and the stretch code. An updated 2011 training!?
is also open and available to interested building
professionals for a small fee to cover costs.

R15. How does the stretch code work with
LEED for Homes?

LEED for Homes is a voluntary residential green
building program that includes a significant ener-
gy efficiency component. The mandatory energy
and atmosphere requirements of the LEED for
Homes program are the minimum Energy Star
Home requirements of a HERS 85 rating and a
completed Thermal Checklist. Homes can then
gain additional points for achieving a lower HERS
score. Because LEED for Homes and the stretch
code share the same HERS and Energy Star un-

derpinnings they are fully compatible,

R16: When following the prescriptive path for
residential additions or renovations can the
builder or architect complete the thermal
checklist?

'* The MA building enerpy code training home page is at:
httpr: e cetonline org Events/events phpTid=124
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Yes. They do have to sign to say that the relevant
measures were checked in the field. A HERS rater
is needed only if a HERS rating is needed orto go
through the Energy Star Homes program (pri-
marily for new construction and gut retrofits).

- ial Building Questi

C1. What building types are covered by the
commercial stretch code?

New buildings, and new additions to existing
buildings covered by the commercial energy
code, that are greater than 5,000 ft? in size are
covered by the stretch code appendixz New com-
mercial buildings smaller than 5,000 square feet,
as well as renovation to existing commercial
buildings are exempt from the stretch code and
remain covered by the base snergy code.

C2. What is required for large new commer-
cial buildings above 100,000 sguare feet?

The designed energy use in large commercial
buildings is required to be at least 2004 below the
use expected based on the energy modeling stan-
dards contained in ASHRAE 90.1 2007,'% which is
the latest version of the national model code for
commerrial buildings. This is determined by
computer modeling of the building energy use,
taking into account factors such as air sealing,
insulation, efficiency of the cooling and heating
systems, and lighting design, Builders have the
flexibility to choose the set of energy efficiency
features they prefer, as long as modeling shows
that overall these features yield the required 20%
reduction relative to the base ASHRAE 90.1-2007.

C3. What is required for new commercial
buildings between 5,000 and 100,000 square
feet?

Builders of such buildings have two choices. First,
they can use the same modeling approach as
buildings larger than 100,000 ft2, and show that
the expected energy use is at least 209 below the
code requirements of ASHRAE 90,1 2007. Alter-
natively, they can choose a set of "prescriptive’
requirements for particular efficiency measures,
based on the new base energy code for commer-

" Specifically: ASHRAE Standard 90.1-2007 Energy
Standard for Buildings Except Low-Eise Besidential
Building=, Appendix G.
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cial buildings (IECC 2009 Ch.5), supplemented by
enhancements taken from the Core Energy Code
developed by the New Buildings Institute (NEI). =
The Core Energy Code and its precursor the Core
Performance Guide are nationally-recognized
standards already in use by Massachusetts gas
and electric utility companies as the basis for
providing financial incentives to commercial
building developers.

C4. What is required of small new commercial
buildings, below 5,000 square feet?

Such buildings are exempt from the Stretch Code
reguirements.

C5. How are commercial renovations handled
by the stretch code?

Commercial renovations are exempt from the
Stretch Code requirements.

C6. How are new commercial buildings with
special energy needs handled?
Supermarkets, laboratories, and warehouses
above 40,000 ft* must meet the performance
modeling requirements of the siretch code that
apply to regular commercial buildings greater
than 100,000 square feet. Because these build-
ings often have large and unusual energy loads
developers are likely to model their energy usage
as a standard design practice, so meeting the
standard of 2004 below ASHRAE 90.1-2007 via
energy modeling should not require a new com-

pliance approach.

Supermarkets, laboratories, and warehouses be-
low 40,000 ft? are exempt from the stretch code
requirements, but must still meet the base energy
code. Other specialty buildings can apply to the
Mass, BBRS for waivers based on evidence that
they have unusual enerzy loads, and that they are
not typically built using energy modeling,

C7. How do the benefits and costs from the
commercial stretch code standards compare
to the baseline code?

Case studies of specific buildings by Massachu-
setts utility companies National Grid and NSTAR

** For more information plesse see the New Buildings
Institute press release available here:

bitpwerw newbuildings org/'downloads press WA Adopt
sSiretchCode pdf



Qd&A for MA Stretch Energy Code Appendix 780CME. 115 AA

show that the savings in reduced energy costs far
exceed the greater initial construction costs, If the
costs are incduded in a mortgage, then owners
would see immediate cash-flow savings. Moreo-
ver, the utilities offer generous incentives that
make the efficiency improvements even more
profitable. For example, on one mid-sized office
building in Leominster, Mass, the additional cost
was $101,000, while the annual energy savings
were $27,600, for a three year payback. But the
utility energy efficiency program provided a re-
bate of $66,600, reducing the initial cost to
$34,000. As a result, the energy savings pay for
the extra costs in just over one year. More gener-
ally, we anticipate that any additional upfront
costs incurred in construction should be recow-
ered from energy savings with a payback after
rebates of less than three years.

C8. How does the stretch code work with LEED
buildings?

The commercial stretch code has two code com-
pliance pathways, Both of these qualify for LEED
new construction points, and require no addi-
tional work because of the stretch code. If pur-
suing the performance approach, then achieving
the stretch code standard of 200 below ASHRAE
90,1-2007 uses the same baseline and modeling
as the 2009 LEED program and gqualifies for 5 out
of 19 LEED energy and atmosphere points, Many
LEED buildings will go significantly beyond these
energy efficiency requirements, in order to obtain
additional LEED points. Similarly, meeting the
stretch code through the Core Performance-
based prescriptive approach qualifies for LEED
points,

C9, Does the stretch code require 3% renewa-
ble electricity or solar panels?

There is an option under the prescriptive path of
the stretch code to meet one of the requirements
of the code with onsite renawable electricity gen-
eration. However, this is not a requirement for all
buildings, it is merely one of three options under
the prescriptive approach, and builders may also
choose to meet the commercial stretch code re-
quirements using the 20% better than ASHRAE
90.1-2007 modeling approach. The three options
which appear in section 507 of the prescriptive
code option for buildings between 5,000 and
100,000 square feet are:

Page 10 of 10

a) More efficient heating and cooling equip-
ment — widely available and with utility
rebates that offset much of the incremen-
tal cost.

b) More efficient lighting - also widely avail-
able and eligible for significant utility re-
bates.

c] Providing at least 394 of the onsite electric
load from onsite renewable generation —
which qualifies for both large federal tax
incentives and significant state renewahble
energy incentives administered by the
Department of Energy Resources!® and
the Massachusetts Clean Energy Center!”
[(MA CEC).

“hitp:{fwww. mass gov/?pageD-eoeeaterminal &1 =5 &10

=Home&L1=Enerzytalc-+HFlites+ %2 f+Clean+ Technol

ogies&L2=Fenewable+Energy il 3=Solar&L4=FP5+50l

ar+Carve-

Cratdesid=Eoeeadb—terminal content & f~doer_renewables
solar_sbout-the-rpsfcsid=Eoeea

L) bt warw_masscec com'index cfmPpid=11159
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