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1. Introduction
1.1. Purpose

Energy efficiency has become a key issue to comtiesnias energy ] 1
costs continue to increase and concern grows deeerivironmental | |
and health costs of major forms of energy productidhe purpose of

this chapter is to provide guidance and tools aadidentify ‘
strategies, policies and actions, as well as awidor achieving | \
energy efficiency and conservation in the Town afwNBoston. |

Promoting and incorporating energy efficient measuin town il
buildings, activities and ordinances has many ben&s the town, '

including reducing operating costs and cutting oaremissions. =
1.2.Energy Conservation Related to Sustainability

Energy conservation is the efficient use of enengthe reduction of energy use by
implementing energy efficient practices, policieshnologies, construction,
development or any other action aimed at reducneggy use.

The 1970 National Environmental Policy Act (NEPAjrhally established as a
national goal the creation and maintenance of ¢mmsi under which humans and
nature “can exist in productive harmony, and flutfie social, economic and other
requirements opresent and future generations of Americaasd this has become
an accepted definition of sustainability.

Energy efficiency serves many purposes which irelud
* Reducing costs
* Reducing health impacts from pollutants and negagiwironmental impacts
* Reducing environmental pollutants
* Reducing negative environmental impacts
* Reducing carbon emissions
* Increasing quality of life by reducing environmdnteealth and economic
impacts of conventional means of energy production

1.3.New Boston Energy Goals

The New Boston Planning Board has developed thewWolg goals for energy
use and reduction for the town.

1. Reduce municipal energy costs by reducing enesggumption.

2. Increase community awareness, advise and edwsatients on reducing
energy costs and consumption.

3. Consider ways to decrease energy expenditwss) fuel consumption

and associated pollution.

[1]
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2. State Statutes/Plans Related to Energy
State Statutes outline the purpose of land usdaggus which are implemented by

Planning Boards. Pertinent sections which relaentoronment and energy include the
following sections:

RSA672:1

lll. Proper regulations enhance the public healthtysafed general welfare and encouragg
the appropriate and wise use of land.

U

lll-a. Proper regulations encourage energy efficienepadtof development, the use of
solar energy, including adequate access to ditgtight for solar energy uses, and the
use of other renewable forms of energy and enesggearvation. Therefore, zoning
ordinances should not unreasonably limit installatf solar, wind, or other renewable
energy systems or the building of structures thailifate the collection of renewable
energy, except necessary to protect the publigdthesdfety, and welfare.

RSA 674:2
The master plan shall include, at a minimum, thiefdng required sections:

(n) an energy section, which includes an analysisiefgy and fuel resources, needs,
scarcities, costs, and problems affecting the mpality and a statement of policy on the
conservation of energy.

RSA 38- D Ch. 275 (effective September 27, 2009)

Enables the appointment of an energy commissiogither the local legislative or the
local governing body of 3 10 members with staggered three year terms. Thgoparof
an energy commission is “...for the study, planneugg utilization of energy resources
for municipal buildings and built resources of swdly or town”, to research municipal
energy use, and recommend to local boards pertpinimunicipal energy plans and
sustainable practices, such as energy conservatiengy efficiency, energy generatior
and zoning practices.

RSA 155- A:2(VI) permits communities to adopt stricter measures tha New
Hampshire State Building Code.

RSA 72:61- 72 permits municipalities to offer a property tax ex#ion on solar, wind and
wood heating energy systems. These systems insbldehot water, solar photovoltaic,
wind turbine or central wood heating systems (bhmtetop or woodstoves).

[2]
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2.1.New Hampshire Climate Action Plan

The 2009 NH Climate Action Plan was developed leystate-authorized, bipartisan
Climate Change Policy Task Force composed of reptatives from all sectors of
New Hampshire. It aims at achieving the greatesdifde reductions in greenhouse
gas emissions while also providing the greatessipteslong-term economic benefits
to the citizens of New Hampshire.

The Task Force concluded the most significant redns in both emissions and costs
will come from substantially increasing energy@&éncy in all sections of the
economy; continuing to increase sources of reneavaiérgy; and designing our
communities to reduce reliance on automobilesréorgportation. The Climate

Action Plan recommends that New Hampshire strivactdeve long-term reductions
in greenhouse gas emissions of 80 percent belo®@ E92Is by 2050. The Climate
Change Policy Task Force also recommends 67 specifions to achieve the
following goals:

* Reduce greenhouse gas emissions from buildingdrielgeneration, and
transportation;

» Protect natural resources to maintain the amoucaxfon sequestered;

» Support regional and national initiatives to redgoeenhouse gases;

» Develop an integrated education, outreach and waorkftraining program; and
* Adapt to existing and potential climate change iotpa

It is envisioned that with participation from abromunities, the NH Climate Action
Plan will benefit the economy, increase state agibnal energy security, and
improve environmental quality. In order to meetteeommended goal of reductions
in greenhouse gas emissions statewide, it staae®th communities must engage in
local energy planning that includes strategiesimreasing their overall emissions.

[3]
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3. Existing Conditions

3.1. State Energy Supply and Consumption

New Hampshire citizens, businesses, and industpiest almost $5 billion on energy in 2609
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M Fuel Oil
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m Other

" Coal

W Biomass

Figure 1.1

Of this money, more than 2/3 of it left the
state immediately, much of it to pay for fossil
fuels and nuclear fuels imported from
oversea$.This outflow of dollars represents
nearly 7% of New Hampshire’s GDP and has
been identified as a major drain on the
economy. Investments in more efficient
energy use could cost up to $2 billion.
However, savings would offset the
investments in less than 4 years. According to
a 2009 study, if all state households achieved
the highest level of energy efficiency,
residents would save $309 million per y2ar.
Commercial and industrial buildings would
save $220 million per yeér.

! Energy Information Administration, State Energyt&&ystem 2009, “Table S1b Energy Expenditure Egémby Source, 2009,”

http://www.eia.gov/emeu/states/hf.jsp?incfile=sepnflain_html/sum_ex_tot.html
2 New Hampshire Office of Energy and Planning, “206%v Hampshire Energy Facts,”
http://www.nh.gov/oep/programs/energy/nhenergyf@0@&7/introduction.htm

% This represents energy savings of around 20%efased as cost-effective in the studlgiditional Opportunities for Energy
Efficiency in New Hampshiyé&inal Report to the New Hampshire Public Utist€@ommission, GDS Associates, Inc., 2009
4 Independent Study of Energy Policy Issues. Verrimergy Investment Corporation, Jeffrey Taylor &sgociates, Optimal Energy Inc. June 30, 2011
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Figure 1.2
New Hampshire GHG Emission Inventory
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Source: NHDES, An analysis of EIA Energy Consumptistimates By Sector for New Hampshire from 19602using EIA
emission factors for all fossil fuels with NON-ENBR emission calculations developed through the EF#tate Inventory Tool.

Figure 1.2 shows the net greenhouse gas emissmmslP®90-2009 in New Hampshire. The New Hampshima&e Action Plan
recommends that New Hampshire strive to achievg-term reductions in greenhouse gas emissions pe8gent below 1990
levels by 2050. As the graph shows, emissions wepproximately 20% from 1990-2009. The New HarmpdBreenhouse
Gas Emissions Reduction Fund (GHGERF) started @® 2 the first year emissions were reduced b9@l/@etric tons from the
projects that were implemented. Details on reduastimade in the first year (July 2009 — June 20&0)be found in the Year 1
Evaluation published by Carbons Solutions New Emdjl&niversity of New Hampshire.

® Carbon Solutions New England, University of Newntpeshire The New Hampshire Greenhouse Gas Emissions Redatid Year 1 (July 2009-June
2010) Evaluation2011.
[5]
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Figure 1.3*
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Source: NHDES, EIANew Hampshire Greenhouse Gas Emissions Inventalyavjections 2008.
*Greenhouse gas emissions from 1990-2005 diffenfFagure 1.2 as the uptake of CO2 by forests (cagaguestration) was

subtracted from emissions in Figure 1.3

Figure 1.3 shows net greenhouse gas emissionswrHgenpshire from 1990-2004 (with carbon sequesinagubtracted) and
projections through 2030 for a “business as uss@athario with no major changes from current treriti®jections are considered
to be mid-range estimates and do not account fpaainof economic recession, expansion of renewatdéean energy sources,
potential shift to fuels with higher life-cycle essions, loss of forests, or impacts of climate geaon heating and cooling loads.
Emissions for New Hampshire in 1990 were 14.7 onllinetric tons of carbon dioxide. To achieve th@&ent reduction,
levels will have to fall to 2.94 million metric terby 2050. This shows how all municipalities in Ndampshire play an integral
part in working towards energy conservation andicety greenhouse gas emissions while New Hampsglurks towards the

goals in the New Hampshire Climate Action Plan.
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3.2.New Boston Energy Inventories/Audits

New Boston participated in the Energy Technicaligtasce and Planning (ETAP) Program during 2010t2fdministered by the New
Hampshire Office of Energy and Planning. The toeceived an initial high level energy assessmesibamunicipal buildings as part of this
program to address the town’s interests and neatsegpect to energy efficiency improvements aapital upgrades. Those buildings
include the Town Hall, Police Station, Central Fiation, the Wason Building, the Highway Garage #ie Transfer Station. Tablé 1
shows the annual utility use and energy densithese six buildings based on data collected fro8922D11. The highest energy use per
square foot of the six municipal buildings assesséke Wason Building, followed by the Town Halhese two buildings have the most

opportunity for energy reduction and savings inriow

Table 1 — 2009-2011 Annual Utility Use and Energy énsity

Oil or Total
- Square | Electricity | Propane | Annual | Electric Oil Total
Building -
feet (kWh) Use Utility | kBtu/SF(1) | kBtu/SF | kBtu/SF
(gallons) Cost
Town Hall 6,72( 41,05: 2,878 oi $12,89:. 21 60 81
Wason 2,95¢ 4,687 2,122 oi $4,85¢ 5 10C 10t
Central Fire 5,72¢ 18,10« 2,069 oi $4,85¢ 11 50 61
Police Statiol 5,14¢ 31,29¢ 783 ol $6,63: 21 21 42
Highway 3,30( 22,49( 1,075 oi $5,90¢ 23 45 69
Transfer Statio | 2,71 31,20¢ 129 progp $5,59¢ NA NA NA

! Thousand Btu per square foot of gross floor aregagrted separately for oil, electricity, and toEENERGYSTAR reports that total values
can range from 30 kBtu/Sf to 340 kBtu/SF.

® Appendix B: Peregrine Energy Grounergy Efficiency Improvements for New Boston TBuifdings MemorandunmAugust 11, 2011.
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The Town Hall has a number of opportunities forrggeeduction and savings outlined below in Tabl€@ther details on these

recommendations and the others mentioned belowedound in the attached Energy Efficiency Improeets for New Boston Buildings

Technical Memorandum, dated April 29, 2011

Table 2 — Summary of Energy Reduction Opportunitiegor the Town Hall

Town Hall
Potential Utility Savings
Approximate Utility Annual Simple
Implementation Incentive Other Electric Cost Payback
Description Cost Available® | Benefits? kWh/yr Oil Gallons/yr Avoidance Yr
1 | Install boiler controls $3,840 230 $ 500 7-8
2 | Insulate hot water pipes $3,600 132 $ 300 10-14
3 | IR scan walls, insulate voids $2,600 A 121 $ 300 8-10
4 | Air seal & insulate attic $6,432 A 414 $ 900 6-8
5 | Air seal basement & insulate perimeter $3,660 A 238 $ 500 6-8
6 | Update lighting to super T8 $2,400 $400 D 2,538 $ 400 4-6
Estimated Program $22,532 $400 2,538 1,135 $2,900 7.6
Notes Current Utility Budget: $12,892 Iyr
(1) Subject to Utility Incentive Policy and Screening Analysis Percent Reduction: 22 percent
(2) A - Better Comfort; B - Improved Reliability; C - Reduced Maintenance; D - Enhanced Appearance
" Appendix A

[8]
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Wason Building — Historical Society (Old Library) New Boston Central Fire Station

The Wason Building savings opportunities include:

1. Install boiler controls
2. Insulate hot water pipes

1. Air seal and install insulation correctly
2. Install a programmable thermostat
3. Improve duct wrap and seal ducts

The Fire Station savings opportunities include:

4. Improve attic insulation and air seal

Table 3 — Summary of Energy Reduction Opportunitiesor the Police Statior?
Police Station

3. Install programmable thermostats and zone tbenskfloor

Potential Utility Savings
Approximate Utility Annual Simple
Implementation | Incentive Other Electric Cost Payback
Description Cost Available® | Benefits? kWh/yr QOil Gallons/yr Avoidance Yr
1 | Install programmable thermostats $1,250 AC 179 56 $ 190 5-7
2 | Replace tankless coil DHW $1,250 38 $ 110 10-12
3 | Insulate hot water pipes $1,200 A 39 $ 110 10-12
4 | Install boiler controls $1,500 A 61 $ 170 8-10
Estimated Program $5,200 $0 179 194 $580 9.0
Notes Current Utility Budget: $7,032 /yr
(1) Subject to Utility Incentive Policy and Screening Analysis Percent Reduction: 8 percent
(2) A - Better Comfort; B - Improved Reliability; C - Reduced Maintenance; D - Enhanced Appearance
8 Appendix B
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Table 4 — Summary of Energy Reduction Opportunitiegor the Highway Garage’
Highway Garage

Potential Utility Savings
Approximate Utility Annual Simple
Implementation | Incentive Other Electric Cost Payback
Description Cost Available! | Benefits? kWh/yr Oil Gallons/yr Avoidance Yr
1 | Insulate attic $3,960 A 202 $ 560 6-8
2 | Seal and insulate ducts $1,500 A 73 $ 200 6-8
3 | Replace overhead door gaskets $300 A 38 $ 110 2-3
4 | Install point-of-use DHW heaters $700 1,197 $ 190 3-4
Estimated Program $6,460 $0 1,197 313 $1,060 6.1
Notes Current Utility Budget: $6,454 Iyr
(1) Subject to Utility Incentive Policy and Screening Analysis Percent Reduction: 16 percent
(2) A - Better Comfort; B - Improved Reliability; C - Reduced Maintenance; D - Enhanced Appearance
Table 5 — Summary of Energy Reduction Opportunitieor the Transfer Station
Transfer Station
Potential Utility Savings
Approximate Utility Annual Simple
Implementation | Incentive Other Electric Cost Payback
Description Cost Available® | Benefits? kWh/yr Propane Gallons/yr Avoidance Yr
Install point-of-use DHW heater $700 994 $ 150 4-6
2 | Install occupancy sensor for 24/7 lights $215 710 $ 110 1-3
Estimated Program $915 $0 1,704 - $260 3.5
Notes Current Utility Budget: $5,596 Iyr
(1) Subject to Utility Incentive Policy and Screening Analysis Percent Reduction: 5 percent

(2) A - Better Comfort; B - Improved Reliability; C - Reduced Maintenance; D - Enhanced Appearance

° Appendix B
[10]
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A number of the buildings assessed have similasmaeendations for energy savings
and the town might consider aggregating these giomver several buildings to get
better pricing on the work. The following recommatidns are similar for multiple
buildings.

1. Building envelope - air seal and top off insiaat

Recommended for:
e Town Hall
* Wason Building
* New Boston Central Fire Station
* Highway Garage

2. Heating system efficiency - install boiler resentrols, programmable thermostats,
insulate hot water pipes

Recommended for:
« Town Hall
* Wason Building
* New Boston Central Fire Station
* Police Station

3. Convert to more efficient domestic hot waterdurction.

Recommended for:

. Police Station
. Highway Garage
. Transfer Station

[11]
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3.3.Renewable Energy

Renewable energy flows involve natural phenomeh as sunlight, wind, tides,
plant growth, and geothermal heat, as the IntesnatiEnergy Agency explairts:

“Renewable energy is derived from natural proceisasare replenished constantly.
In its various forms, it derives directly from then, or from heat generated deep
within the earth. Included in the definition aredticity and heat generated from
solar, wind, ocean, hydropower, biomass, geotheresalurces, biofuels and
hydrogen derived from renewable resources.”

Renewable energy is an important consideratiomérgy planning. While energy
demand cannot be eliminated completely, renewai#egy can be a valuable
complement to energy efficiency and conservatibhe New Hampshire Office of
Energy and Planning estimates that, on averagdeastt85 percent of our heating
energy in New Hampshire comes from imported sou@ee of the best
opportunities to increase the use of renewabld@ral energy sources is through
residential renewable energy projects. These replevesnergy options could also be
implemented for larger uses and structures oves.tim

State law, RSA 72: 61-72 grants municipalitiesdp&on to exempt certain
renewable energy installations from property taxatincentives such as this
encourage people to explore different options fané heating and energy, leading to
an improvement in the region’s economic vitalitglaanergy sustainability. The

Town of New Boston has shown its support for rer#e/anergy through the
adoption of property tax exemptions for solar amadypower energy installations in
2008.

3.4. Transportation

Transportation is an activity that consumes a giteat of fossil fuel. As communities
grow and physically spread out, vehicle miles tlegig@er household and the
associated energy demand have increased to sugppmte auto-dependent lifestyle.
This practice is energy and resource inefficiertt promotes unsustainable future
transportation, land and energy use trends. Stestégr reducing vehicle miles
traveled and reliance on automobiles can helpdatera more sustainable, energy
efficient transportation network. These strateges also create transportation
systems that better serve more people while fogjeaconomic vitality for both
businesses and communities. Strategies includedangvmultiple routes and
multiple types of transportation, providing accespublic transportation,
implementing complete streets design standardpkameing more mixed-use and
compact development where appropriate.

19|EA Renewable Energy Working Party (200Renewable Energy... into the mainstregmo.
[12]
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Complete streets (sometimes livable streets) a@ways designed and operated to
enable safe, attractive, and comfortable accessranel for all users, including
pedestrians, bicyclists, motorists and public pamsusers of all ages and abilities.

Major streets with moderate to high volumes offitaghould be transformed into
“complete streets.” Bike lanes, bike trails, sidsastreetscaping, curb extensions,
mid-block crossings and other tools are applied.

The June 2011 Technical Memigward a More Walkable and Livable Manchester,
by the Walkable and Livable Communities Institutggests:

“Traffic calming and traffic management technigsésuld be used. On-street
parking can be striped, and curb extensions, tedis\@nd medians can be added.
Such improvements not only bring down speeds, iting@yove town centers and
connect streets by reducing noise and perceivegedan

Most principal streets should have lanes narrotvan today, especially when
combined with bike lanes. Bike lanes add a buffgrdrking and sidewalks.

Sidewalk construction and maintenance should b&aty, especially within a
guarter-mile or half-mile of town centers and sdeoo

Ramps should comply with the Americans with Diséib# Act and “universal
design” standards"?

Complete streets options for New Boston might betrappropriate for the town
center area and could include traffic calming aaéfit management techniques,
narrowing streets with striping techniques, cragsatands or raised intersections and
making linkages and connections between walkintstamd destinations in town.

3.5.Land Use

The way communities are designed, planned, and sl significant influence over
the amount of energy used, how energy is distrihudad the types of energy sources
that will be needed in the future. Energy efficiggan be incorporated into land use
planning by adopting mixed-used zoning, which waalldw greater accessibility to
desired services without requiring greater mohilitshis can be achieved by
promoting Traditional Neighborhood Developmentd|age Plan Alternatives (VPA)
and conservation subdivisions that promote a mixses in larger new

! Ritter, John (2007-07-29Fomplete streets' program gives more room for peides, cyclists USA
Today http://www.usatoday.com/news/nation/2007-07-29-cletepstreets  N.htirRetrieved 2011-09-07.
12\Walkable and Livable Communities Institute. “Todia More Walkable and Livable Manchester
Technical Memorandum.” June 2011.
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developments. Other ways to promote energy effogiemd conservation in land use
planning include:

* Initiating impact fees that require developers &y for the increased demands on
infrastructure they generate.

* Encouraging alternative forms of transportatiothi& planning and design of the
community.

* Encouraging energy efficient development throudbdstision and site plan
review regulations, zoning ordinance and buildindes. Site design techniques
that take advantage of sun exposure, differencesdroclimate, and landscaping
reduce a development’s demand for fossil fuel @deri@energy sources and reduce
overall energy consumptidn.

3.6.Building Codes

Building codes can be used to promote sustainahkrgy-efficient construction in
the built environment. Programs like the U.S. Dapant of Energy’s Building
Energy Codes Program (BECP) and certifications sischeadership in Energy &
Environmental Design (LEED) offer guidelines andtmes that can be used to
increase a building’s energy performance and r@sgteater energy efficiency and
ultimately cost savings.

Current building codes represent the minimum leg&rgy efficiency for structures.
These standards focus on the building enveloperauhanical systems and
disregard natural and renewable means of reducglding’'s environmental
impacts. By applying passive solar design in cocfjion with building codes, energy
utility bills can be decreased by 30 percent. Aalthiat “well insulated and tightly
constructed building shells” and the savings cachers perceritt

RSA 155-A: 2 VI allows municipalities to adopt mateingent building codes than
the state codes. For examples of more stringentlatds that a community may
adopt to achieve desired energy savings pleasiasdenovative Land Use Planning
Techniques Handbodk.

4. Planning Roles

More often than not, energy initiatives cut acrossdictional and political boundaries,
requiring the cooperation and coordination of mdifferent actors. Thus, for towns such
as New Boston, it is essential to understand thews interests involved, as well as the
many opportunities available, at the both the saatklocal levels.

'3 Model ordinance language can be founthimovative Land Use Planning Techniqu@stober 2008.

1 Urban Land Institute, 2000

15 NHDES.Innovative Land Use Planning Techniques, A HanddooBustainable Developmem@ctober
2008.
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4 .1.State-Level Energy Agencies

NH Office of Energy and Planning:NHOEP is a cabinet-level division of the
New Hampshire Executive Branch and reports dirdotiyhhe Governor. It is
charged with overseeing and carrying out a widayaof energy-related activities,
including but not limited to the following:
o Coordination of programs funded by the 2009 Amerieacovery and
Reinvestment Act (ARRA), popularly known as theifiilus”
o0 Statewide administration of the Fuel AssistanceyRim (see below)
o0 Management of the State’s “25 by '25 Program,” tseeks to ensure
that at least 25 percent of NH energy comes framewable sources by
2025
o Administration of the State’s Weatherization Progr@ee below)

NH Public Utilities Commission (PUC): A watchdog agency also affiliated with
the Executive Branch, whose job is to make suredhstomers of regulated
utilities receive safe, adequate and reliable serat just and reasonable rates.
Some of the responsibilities of the PUC include:
o0 Monitoring and inspecting gas utilities for safatyd proper construction
0 Acting as a mediator in disputes between customaigegulated utility
companies
o Initiating public hearings, audits of public utidis, and other forms of
inquiry and investigation

Office of Consumer Advocate (OCA):An independent state agency
administratively attached to the PUC. However, witie PUC is charged with
balancing the interests of ratepayers and usligreholders, the role of OCA is
to advocate exclusively for residential ratepayers

Energy Efficiency and Sustainable Energy Board (EEE): The EESE is a
relatively new agency, created in 2008 to help mt@Enand coordinate programs
relating to energy efficiency, demand response,saisthinable energy in NH
o0 Investigates potential sources of funding for epefficiency and
sustainable energy development
o Works with local communities, non-profits, and cigngagement groups
to increase statewide knowledge about energy effay
o Provides recommendations to the PUC about howdndspnergy
efficiency and renewable energy funds

4 .2. State-Administered Energy Programs and Funding Mechnisms:

ARRA (Stimulus) Grants: Between 2009 and 2012, stimulus grants provided
$72 million towards NH energy efficiency projects.

[15]
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» State Energy Efficient Appliance Rebate Program (SEARP): Offers
residential consumers rebates for the replacenfemtisting hot water heaters,
boilers and furnaces to more energy efficient medel

* Enterprise Energy Fund (EEF): A low-interest loan and grant program to help
finance energy improvements in buildings owneceaséd by businesses and
nonprofits of all sizes

» State Weatherization Program:Provides insulation and heating efficiency
improvements, carried out by public utility compzsiand NHOEP

* RGGI: The Regional Greenhouse Gas Initiative is a capraa@ program aimed
at reducing carbon dioxide emissions across teticgaating states in the
northeast. It uses sales of emissions permitsio &uwide variety of state-wide
energy programs.

* Low Income Home Energy Assistance Program (LIHEAP)Offers home-
heating assistance to qualifying low-income NHdesis

» Pay For Performance Program:Helps business owners improve energy
efficiency in large commercial and industrial binigls

+ Retail Merchant's Association of NH ( RMANH) Energy Program: Offers
detailed energy efficiency audits along with freem®gy-awareness seminars and
printed materials to RMANH members

* NH Community Loan Fund: Has provided deep energy efficiency retrofits in
approximately 425 manufactured homes located toeesof resident-owned
communities throughout the state

* New England Carbon ChallengeA joint initiative of the University of New
Hampshire and Clean Air - Cool Planet which workeducate, inspire and
support sustained reductions in residential eneogygumption.

» Systems Benefits Charge (SBC)Yhe SBC is a tax on all public utilities, a
portion of which is used to fund energy efficienmgpjects.

* CORE Energy Star Program: Helps homes and businesses reach the Energy
Star standards adopted by the federal governmerfarSapproximately 4 percent
of NH households have patrticipated in this progvath the help of their public
utilities provider

» Electric Assistance Program (EAP)Provides low-income residents with
assistance on their electric bill

* Property Assessed Clean Energy (PACEPDN May 12, 2010 the NH Senate
passed HB 1554, AKA the "PACE Bill." PACE is an@tym for Property
Assessed Clean Energy—its final passage will enableicipalities to establish
revolving loan funds to finance energy efficiencyglaenewable energy projects
for both residential and commercial properties. H#54 will provide an
important tool for financing energy efficiency ingmements in existing homes
and businesses in a manner that is consistentiatlocal control ethic of New
Hampshire government. It will enable the State'sigipalities to provide access
to bond-based or other capital for the residents'usinesses' clean energy
projects. Eligible projects include weatherizatéord a variety of innovative
renewable energy projects. Financing for these avgments will be achieved
through mechanisms that provide for a positive ¢kt for the property owner,
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based on demonstrable energy efficiency savindgge Gfrangement authorized by
the bill is similar to special assessment or betét district mechanisms used to
finance street upgrades, utility line burial oretimprovements benefitting
certain properties, except that participation byperty owners in energy
efficiency and clean energy districts would be puveluntary)

4 .3.Energy and Sustainability agencies in New Boston

* Town Board of SelectmenThe Executive body of New Boston charged with
carrying out town policies.

* Town Planning Board: Develops and helps to implement the Town’s Master
Plan, including its Energy Chapter, which reflettts vision of New Boston
residents for growth, development and planning.

* New Boston Energy CommissionA non-partisan, inclusive, voluntary
citizen's commission seeking solutions to reducbaraemissions and reduce
energy costs in New Boston.

* New Boston Conservation CommissionrA voluntary citizen’s commission
who works to preserve, protect, and enhance then'Boscenic, recreational,
open space and natural resources, as well asviteementally sensitive
areas, and where appropriate, to encourage thgreeju thereof.

* New Boston Forestry CommitteeA group of volunteers from the town
appointed by the Selectmen, which manages the torests.

* New Boston Open Space Committe& voluntary citizen’s committee
working to preserve New Boston's natural resouacekrural character

4 .4.Current New Boston Initiatives

* New Boston Energy Commission

The New Boston Energy Commission (NBEC) started esmmittee in 2007
after the citizens of New Boston supported a wdraaticle for the creation of an
energy committee. The committee became a commi&si2010. The mission
and goals of the NBEC are as follows:

* To promote energy conservation, efficiency and wnexides to reduce energy
consumption, save money, strengthen the local engramd improve the
environment.

* To study, advise and educate the citizens and tifasials on policy and
actions to reduce carbon emission.

» To support, encourage and celebrate actions thidead to carbon emission
reductions, while protecting the economy and naneisources.
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Goals

» To align with the State renewable energy initiatiw5 X 25 (25 percent
renewable energy by 2025)

* To advise and implement actions in accordance thgimission

* To increase community awareness and participati@mergy and
environmental issues

* To increase renewables

» To decrease energy expenditures, fossil fuel copiomand associated
pollution

* To have New Boston move forward looking throughléres of sustainable
practices

* Tax incentives for solar and wind power
* In 2008 the citizens of New Boston adopted propertyexemptions for solar
and wind power energy installations per RSA 72:6d RSA 72:65

* Recycling
* In 1993 the Town of New Boston became a 100 peresmycling town
* The New Boston school recycling program has gastatk recognition

» Community events and outreach
* The NBEC periodically coordinates energy savingskaioops and events,
movie viewings and community discussion
* The NBEC periodically publishes articles in the @agbout what citizens can
do for energy efficiency and savings
» The NBEC helped establish the New Boston Centriab8lcrecycling
program in 2009

* Energy Technical Assistance and Planning for New Hapshire Communities
(ETAP) is a two year program providing energy efficieteghnical assistance at
no charge to municipalities and counties in NH. FPTsAgoal is to advance energy
efficiency in all New Hampshire municipalities apbvide the tools
communities need to monitor energy performance. EiAfunded by the
American Recovery and Reinvestment Act (ARRA) cd2@nd administered
through New Hampshire’s Office of Energy and PlagniThe program is open to
all NH towns, cities, and counties. ETAP aims thiace the following
objectives:

» Assist participating NH communities to track andlerstand energy
consumption in municipal and county buildings atiteo major energy uses

* Provide a web-based tool to communities to benckmaergy performance

* Work with communities to identify and prioritize engy cost reduction
opportunities
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* Help develop strategies for energy cost reductimhsecure technical and
financial resources needed to realize energy saving
5. Issues and Concerns
Over the past several years, the Town of New Bosgsnmade important progress in the
areas of energy efficiency and sustainability. Heeveas the town enters the second

decade of the 2ICentury, there are still many challenges to ovexeo

5.1. Extant Challenges

Many of the problems faced by New Boston eéx&ant challengeschallenges which
arise from conditions in the outside world. Whetledated to climate change, energy
consumption, or population growth, extant challenges tangible and can generally
be expressed in quantitative terms. Some exampkedgant challenges in New
Hampshire and the Town of New Boston include:

1.) Volatile Fuel Prices: The price of oil has increased by more than 406qve
since 1998, and in New Hampshire, the cost of hbeating oil rose 30 percent
between 2010 and 20'f1

2.) Commuter-driven Patterns of Developmentin recent decades, development in
the United States has been characterized by spitsalendency of communities
to fracture into residential and commercial zomesgessible to each other only by
automobile

3.) Lack of adequate Public Transit: Like many other rural towns, New Boston
lacks access to major public transit lines suctaé®r bus

4.) Lack of funding for Energy Efficiency programs: Between 2009 and 2012,
much of NH’s energy and sustainability funding canoen the ARRA. With
stimulus funding scheduled to end by 2012, NH comities will be forced to
deal with deep spending cuts in a tough econonicaté

5.2.Systemic Challenges

Unlike extant challengesystemic challengesrise from problems within the
planning process itself, and thus are not as eagydntify. Systemic challenges
require, not just policy fixes, but also changemindset and the way that energy
planning is carried out.

1.) Transactional complexity: Many energy efficiency and sustainability programs
in New Hampshire are complex and difficult for tpeneral public to understand.
For instance, one recent survey showed that mare4f percent of NH residents

6 New Hampshire Heating Oil Dealers and Price Guidéttp://www.heatingoilnh.com/lowest-prices.htm
> Retrieved 2011-10-06
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had little to no idea about where to go for susthie energy loans, rebates, or
grants’

2.) Lack of Start-up Capital: Although cost-effective in the long run, many ener
efficiency projects require significant up-frontste that businesses and
individuals cannot afford

3.) Split incentives: In the case of rented buildings, owners pay thésaafsinitiating
energy efficiency programs, but tenants receivestwings from implementing
them (or the costs from not implementing them)

4.) Lack of residential interest and education:.Depending on the project, energy
efficiency projects can seem daunting and complagk of residential interest
and education can present a challenge when trgingake positive changes in a
community towards energy efficiency and sustainigbil

6. New Opportunities for Energy Efficiency

It is widely acknowledged that current patterng@wth, development, and consumption
cannot be maintained indefinitely. Fortunatelyttescosts of energy grow more
prohibitive, many actors are turning to new, marstainable methods of energy use.
These new methods can be direct, such as implemggoiains for renewable energy, or
indirect, such as increasing citizen awarenesstadheumportance of sustainability.

6.1. Opportunities in Renewable Energy

Solar

New Hampshire has an average solar energy derfsitp-al.5 kWh/m2/daf,
enough to drive significant amounts of energy andtate’s rooftops and fields,
as well as through larger distributed systems. Cloave indeed been steadily
declining over the past few years, with installedts for a residential-scale PV
system currently averaging below $6.56AV

» Self-Contained Solar Unitsare immune to power outages and offer battery
backup for cloudy days. They also are typicallsieato maintain than
traditionally powered units and reduce ownershigtsby eliminating monthly
electric bills. Self-contained solar is a goodiapin places where it may be
difficult to run wires or that are especially remot

» Solar heatingharnesses the power of the sun to provide hediofowater, space
heating and swimming pools. Solar heating can theepassive, such as simply
using large windows to let in more light and warpghactive, where specially
designed mechanical systems increase the heatgaome the sunlight.

" Independent Study of Policy IssuBsepared by the Vermont Investment Corporatiang 2011.
Appendix A: Page 3.

¥ Independent Study of Policy IssuBsepared by the Vermont Investment Corporatiang 2011.
Section 10: Page 28

9 See above
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Wind

Although only 0.3 percent of the state’s power $ypcurrently provided by
wind, a recent resource assessment by the Nafkeradwable Energy Lab
determined that wind could provide up to 60 peradrihe state’s current
electricity need$’

* Small wind energy systems are turbines which reqliacre of open land and can
lower electricity bills to homes and businesse&byo 90 perceft

* Smaller, single-unit wind turbines are also lekslli than larger units to raise
complaints over scenery issues

Hydro-electric

Currently, hydro-electric dams located in New Hahsproduce about six
percent of the state’s electricity needs. The NarilPass transmission project,
currently in the planning and permitting stagesldsigned to deliver up to 1,200
additional megawatts of low-carbon, renewable ep&wghe state. As one of the
most cost-effective and widely available formsefusable energy, hydro-electric
power is expected to play a big part in NH'’s futaustainability goals.

LEDs

For most uses, Light Emitting Diodes typically I@6tyears, compared to less
than a year for incandescent bulbs. In additiore¢miring less maintenance, LED
bulbs provide up to a 90 percent reduction in posesisumption and have a
similarly wide-range of application, from commet@aad home use, to street and
traffic lighting.

Biomass

Unlike coal and oil, biomass has the ability toaly replenish itself, and is thus
considered a renewable energy source. In 2008,dssmepresented over 6.5
percent of total New Hampshire electric productiml just over 4 percent of
residential and commercial & industrial energy aonption?

* Biomass typically takes the form of unused woogshstumps, roots, and
discarded crop matter, and thus would not negatiatééect the lumber or farming
industries.

?Independent Study of Policy IssuBsepared by the Vermont Investment Corporatiang2011.
Section 10: Page 31.

2 See above

22 Independent Study of Policy IssuBsepared by the Vermont Investment Corporatiane 2011.
Section 10: Page 36.
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» Itis estimated that biomass will have a partidyliarge impact in rural
communities with easy access to wood and crop mgteAlready, more than 10
percent of rural NH residents use wood as thein@ry heating sourcg.

* In arecent study, the Northeast Biomass ThermatdggnWorking Group
developed a vision for heating the Northeast, wiestimated that 19 million
green tons of forest and crop biomass will be atéa by 2025 to fuel the
region®*

6.2. Other Energy-Efficiency and Sustainability Opportunities

Direct
* New Building Codes
* More mixed-use/Village districts
* Walk-able and Bike-able Streets

Indirect
» Provision of free sustainability workshops and sears
* Encouragement of carpooling and alternative trariapon methods
» Festivals or parades with a sustainability focus
* Increased cooperation and collaboration betweetgaihd private sectors

“Independent Study of Policy IssuBsepared by the Vermont Investment Corporatiane2011. Section
10: Page 36.

% Independent Study of Policy IssuBsepared by the Vermont Investment Corporatiane 2011.
Section 10: Page 38
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7. Recommendations

Promoting and incorporating energy efficient measun town buildings, activities and
ordinances has many benefits to the town, includaggicing operating costs and cutting
carbon emissions. The following actions are reconmued for the Town of New Boston
in order to work towards achieving its energy goals

7.1 Reduce municipal energy costs by reducing energy msumption.

la.Prioritize energy efficiency recommendations frdra April 29, 2011, and
August 11, 2011, ETAP Technical memorandtidgveloped for the
building assessments done on the Town Hall, WasoldiBg, Central Fire
Station, Police Station, Highway Garage and TrarfSfation.

1b.Track energy use in municipal buildings using timeentory tool or a similar
tracking tool

1c. Require quarterly reporting on energy use in mailcbuildings to the
BOS, Town Administrator and/or Finance Committee

1d. Appoint a responsible party for energy managenretdawn facilities and
who will be responsible for exploring and applyifieg grants or funding
that will help the town to implement the priorittzcenergy efficiency
projects and recommendations

le.Consider establishing a green building ordinancerfonicipal buildings
and vehicles which requires new construction oromagnovations for town
buildings to meet US Green Building Council LEERrslards when
possible without increasing the budget for a gipesject

1f. Encourage department heads to consider energyeeffic projects and
possibilities for cost savings as well as coordorabn projects between
departments which will increase energy efficienmytbwn facilities

19. Explore single energy performance contract witlghleoring communities

7.2Increase community awareness, advise and educatesigents on reducing
energy costs and consumption.

2a.Publicize energy savings measures the town isgakinmunicipal
buildings and progress on reducing municipal enargy costs

2b.Create a page for the New Boston Energy Commissiaime Town website
and post energy efficiency tips (provided by theBXIB on the homepage
periodically

2c. Continue to publish energy efficiency tips in tbedl newspaper through
the NBEC

2d. Continue to work with the NBEC to hold free sustduitity
workshops/seminars and to hold events with a suatdity focus

% Appendix A and B
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7.3 Consider ways to decrease energy expenditures, fogael consumption
and associated pollution.

3a.Appoint a BOS representative to the NBEC to woithwvand coordinate on
energy efficiency projects in the Town of New Basto
3b. Consider innovative land use planning techniqueb sis
I. Energy efficient development planning principle$eiol
and implemented in subdivision regulations and [Haa
review, zoning ordinances and building codes
ii. Village plan alternative
3c. Consider adopting more stringent building codes theate codes to
increase energy efficiency and decrease energyg tarstievelopment in
town
3d. Consider ways to encourage alternative transportatiethods such as
ridesharing, public transportation options and exioag trails and bicycle
lanes in town
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8. Action Plan

New Boston Master Plan Energy Chapter Action Plan

Recommendation

Who (Leadership)

When
(Suggested Deadline)

How
(Resources)

la

Prioritize energy efficiency
recommendations from the April 29, 2011,
and August 11, 2011, ETAP Technical
memorandums developed for the building
assessments done on the Town Hall, Wason
Building, Central Fire Station, Police Station,
Highway Garage and Transfer Station.

Board of Selectmen, CIP
Committee, Finance Committee

2012-2013

N/A

1b

Track energy use in municipal buildings
using the inventory tool or a similar tracking
tool

Tax Collector, Selectmen's
Assistant

Ongoing

Staff

1c

Require quarterly reporting on energy use in
municipal buildings to the BOS, Town
Administrator and/or Finance Committee

Tax Collector, Energy Manager

Ongoing

Staff

1d

Explore appointing a responsible party for
energy management in town facilities and
who will also be responsible for exploring
and applying for grants or funding that will
help the town to implement the prioritized
energy efficiency projects and
recommendations

Board of Selectmen

April 2012

N/A

le

Consider establishing a green building
ordinance for municipal buildings which
requires new construction or major
renovations for town buildings to meet US
Green Building Council LEED standards
when possible without increasing the budget
for a given project

Board of Selectmen, Department
Managers

April 2012

N/A
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New Boston Master Plan Energy Chapter Action Plan

Recommendation Who (Leadership) When . How
(Suggested Deadline) (Resources)

Encourage department heads to consider
energy efficiency projects and possibilities
for cost savings as well as coordination on Department Heads, Board of
projects between departments which will Selectmen, Local Energy

1f | increase energy efficiency for town facilities | Commission Ongoing Staff
Explore single energy performance contract

1g | with neighboring communities Town Administrator Ongoing Staff
Publicize energy savings measures the town
is taking for municipal buildings and
progress on reducing municipal energy and | Energy Manager, Local Energy

2a | costs Commission Ongoing Staff
Create a page for the New Boston Energy
Commission on the Town website and post Local Energy Commission,
energy efficiency tips (provided by the Website Manager, Town

2b | NBEC) on the homepage periodically Administrator December 2011 Staff
Continue to publish energy efficiency tips in

2c | the local newspaper through the NBEC Local Energy Commission Ongoing N/A
Continue to work with the NBEC to hold free
sustainability workshops/seminars and to Energy Manager, Local Energy

2d | hold events with a sustainability focus Commission Ongoing Staff
Appoint a BOS representative to the NBEC
to work with and coordinate on energy
efficiency projects in the Town of New Board of Selectmen, Local

3a | Boston Energy Commission May 2012 N/A
Consider innovative land use planning
techniques such as
i. Energy efficient development planning
principles upheld and implemented in
subdivision regulations and site plan review,
zoning ordinances and building codes

3b | ii. Village plan alternative Planning Board 2012 N/A
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New Boston Master Plan Energy Chapter Action Plan

Recommendation

Who (Leadership)

When
(Suggested Deadline)

How

(Resources)

3¢

Consider adopting more stringent building
codes than State codes to increase energy
efficiency and decrease energy costs for
development in town

Planning Board

2012

N/A

3d

Consider ways to encourage alternative
transportation methods such as ridesharing,
public transportation options and expanding
trails and bicycle lanes in town

Planning Board

2012

N/A
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Definitions

Energy Conservation —the efficient use of energy or the reduction ofrggeise by
implementing energy efficient practices, policieshnologies, construction,
development or any other action aimed at reducngggy use.

Greenhouse Gas Emissions Greenhouse gases are trace gases in the lowes@tere
that trap heat through a natural process calleigteenhouse effect.” This process keeps
the planet habitable. International research mket human activities to a rapid increase
in GHGZgoncentrations in the atmosphere, contnifgutd major shifts in the global
climate:

Energy Efficiency — Efficient energy use sometimes simply called energy efficiency, is
the goal of efforts to reduce the amount of eneegyired to provide products and
services. For example, insulating a home allowsilding to use less heating and cooling
energy to achieve and maintain a comfortable teatpes. Installing fluorescent lights or
natural skylights reduces the amount of energyiredquo attain the same level of
illumination compared to using traditional incancks® light bulbs. Compact fluorescent
lights use two-thirds less energy and may last Bttimes longer than incandescent
lights. Improvements in energy efficiency are nafstn achieved by adopting a more
efficient technology or production proceds.

Renewable Energy- Renewable energy is derived from natural praetsat are
replenished constantly. In its various forms, itikes directly from the sun, or from heat
generated deep within the earth. Included in tHmidien are electricity and heat
generated from solar, wind, ocean, hydropower, Bssngeothermal resources, biofuels
and hydrogen derived from renewable resoufes.

Carbon sequestration- Carbon that is removed from the atmosphere etained in a
carbon sink (such as a growing tree or in SGil).

GDP — Gross Domestic Product.

Life-cycle emissions- The term 'lifecycle greenhouse gas emissionahséhe

aggregate quantity of greenhouse gas emissionsiding direct emissions and

significant indirect emissions such as significamtissions from land use changes related
to the full fuel lifecycle, including all stages fafel and feedstock production and

% US Dept. of Energy. Federal Energy Managementrarg

" Diesendorf, Mark (2007). Greenhouse Solutions Witistainable Energy, UNSW Press, p. 86.
% |nternational Energy Agency

 Energy Terms GlossariNebraska Energy Office. http://www.neo.ne.govébtanl/glossarys.htm.
Retrieved 2011-11-15.
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distribution, from feedstock generation or extractthrough the distribution and delivery
and use of the finished fuel to the ultimate consymwhere the mass values for all
greenhouse gases are adjusted to account foréhetive global warming potentiay.

Climate Change— Burning fossil fuels, increased agriculture, defbrestation all emit
natural greenhouse gases and are concerning doeit@contribution to increased
concentrations of these greenhouse gases. Humaitiegalso increase GHG emissions
that are not naturally occurring in the atmosph&hese activities include semiconductor
manufacturing, refrigerant leaks, and other indalssources. The high level of
greenhouse gases trap heat close to the surfadlee eérth, contributing to major shifts in
the global climaté®

IR — Infrared

Super T8 - High-performance “Super T8” lamp and ballasteys provide energy
savings and longer lamp life.

DHW - Domestic Hot Water
kWh/yr — Kilowatt hours per year

Simple payback— Payback period in capital budgeting refers &ogériod of time
required for the return on an investment to "repghg’'sum of the original investment.

Point of Use DHW heaters- Point of Use Domestic Hot Water heaters. They ar
typically dedicated use heaters meaning the unreseone sink / faucet or one shower,
etc.

Vehicle miles traveled— Vehicle Miles Traveled (VMT) is the total numhsrmiles
driven by all vehicles within a given time periagdageographic area.

Complete Streets- Complete streets (sometimes livable streetsica@ways designed
and operated to enable safe, attractive, and coabileraccess and travel for all users,
includingzpedestrians, bicyclists, motorists antlmutransport users of all ages and
abilities:

Traditional Neighborhood Developments- Traditional Neighborhood Development
(TND) is a compact land development pattern thelutes a variety of housing types and
land uses in a defined area. Public spaces, cuildibgs and commercial establishments

30 US EPA. Clean Air Act Section 211(0)(1)

31 US Dept. of Energy. Federal Energy Managementramg

32 Ritter, John (2007-07-29Lomplete streets' program gives more room for peides, cyclistsUSA
Today http://www.usatoday.com/news/nation/2007-07-29-cletepstreets N.htnRetrieved 2011-09-07.
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are located within walking distance of homes. Comityudentity, civic spaces and
walkability are emphasized.

Village Plan Alternative — The Village Plan Alternative (VPA) is a plannitupl that
promotes compact development with a mix of landuseluding residential, small-
scale commercial, recreation and conservationagsecproximity to one another within a
neighborhood. It is designed to implement the degpiovisions of RSA 674:21.VI(a) to
allow for the creation of new villages with mixedad development that is scaled to the
smaller populations and lower density of New Hanmestowns>*

ARRA — American Reinvestment and Recovery Act

Small wind energy systems- A wind energy conversion system consisting wirad
generator, a tower, and associated control or asioreelectronics, which has a rated
capacity of 100 kilowatts or less and will be upedharily for onsite consumption.

Wind turbines — A wind turbine is a device that converts kinetiergy from the wind
into mechanical energy.

Light Emitting Diodes (LED) - A light-emitting diode (LED) is a semiconductmght
source® LEDs are used as indicator lamps in many devindsaze increasingly used for
other lighting. Introduced as a practical electcasdmponent in 1962, early LEDs
emitted low-intensity red light, but modern versare available across the visible,
ultraviolet and infrared wavelengths, with verylnigrightness.

#Natural Lands Trust. Conservation Tools. http:/&mmationtools.org/guides/show/&etrieved 2011-
11-15

3 NHDES. Innovative Land Use Planning Techniquesdtiaok. October 2008.

%" ED". The American heritage science dictionarpughton Mifflin Company. 2005. Via
http://dictionary.reference.com/browse/led and :Hitpvw.thefreedictionary.com/LED, Retrieved 2011-11
15

3% “Nick Holonyak, Jr. 2004 Lemelson-MIT Prize WimheLemenson-MIT Program.
http://web.mit.edu/invent/a-winners/a-holonyak.htRétrieved 2007-08-13.
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