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MEAP 1 Decision -Grade Audit  Report Town of Chesterfield, NH

The following report was generated as part of the Municipal Energy Assistance Program

(MEAP). MEAP is made possible through the New Hampshire Public Utilities Commission and

the Greenhouse Gas Emissions Reductions Fund. The program is a collaborative edfoy

out a sequence of greenhouse gas emissions inventories and energy audits for between 24 and 48
geographically diverse communities in New Hampshire, setting the stage for these communities

to perform renovations to selected buildings that woettlice energy consumption and

greenhouse gas emissions. This report has been generated as atlesdlowi of Chesterfield

being selected to participate in this program.

To follow MEAP updates and activities please waitw.nhenergy.org

Additionally, this report would not be possible without the assistance and input provided by
municipal employees. We are grateful foe time provided to us by the Town of Chesterfield

For questions regarding this report,please contact:

Tobias Marquette

SDES Group, LLC
603.866.1514

2 Washington St., Ste. 206
Dover, NH 03820
www.sdesgroup.com
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MEAP 1 Decision -Grade Audit  Report Town of Chesterfield, NH

Introduction:

MEAP partners are pleased to provide this Deci§ioade Audit Report for the Town of
Chesterfieldand the Town HalARnnexb ui | di ng ( hereinafter fAthe bui
discusses the findings and subsequent recommendations for energy efficiencemgsvat

the building. Included within this report are details regarding the-thatlugh and exploration

conducted in the facility and examples that illustrate recommended building alterations and
improvements that can reduce energy costs and the lguildim nat ur al resource f
report we will provide a set of options that can help achieve real energy savings and carbon

dioxide reductions. These recommendations should be viewed as initial avenues to participating

in several State level fdmg opportunities for municipal energy projects. These funds

distributed under the aegis of the ARRA (American Recovery and Reinvestment Act) are

targeted specifically to towns and cities.

Prior to the audit process beginning, each selected munigipalit carry out the MEAP energy
inventory process. The inventory process is required in order to receive an energy audit. This
report relied on those initial findings to help determine the most appropriate building to conduct
an energy audit for, with thatent of maximizing the potential energy savings.

The Audit

The first stage of any audit process is understanding the nature of the system and the objectives

of the audit. The wuse of the buildingofand t he
solid audit. In most cases, these objectives combine environmental and economicligdiaés.

case of public buildings and facilities, comfort and safety are also primary concerns that help

guide our analysis and recommendations.

A decision gradaudit involves an inventory of heating systems, quantification of energy usage
(electrical and heating fuel), and the process of coordinating this information with the goals and
objectives of the Town into a decision toddnder MEAP we look to provide cemmendations

that will, if carried out, help the Town achieve at least a 30% reduction in energy consumption.
The level of detail provided herein is meant to create the basis upon which investment grade
audits and decisions can be madée decision graglaudit is meant to filter options and
expectations so that the Town can understand the fundamental building system, how changes to
the system can result in economic and environmental benefits and how those changes can
interact with other policy and philophical objectives.

The following information will describe the characteristics witnessed during thethralkgh

and those areas of the building complex where improvements may be hedebjective of

these recommendations is to create a series hgthe Town can further explore.

On December™, 2009 Tobias Marquette of SDES Group toured the Chesterfield Town
Hall/Annex and the Highway Garage. Of the two buildings, the Town Hall displayed the
greatest potential for improvement. Also noting that Town Hall has the second highest

energy cost, carbon emissions, and site intensity, it was an obvious choice to receive the audit.
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MEAP i Decision -Grade Audit Report Town of Chesterfield, NH
Energy Data Collection Meter: Electricity
Building: Chesterfield Town Hall
The inventory process provided an Fuel Type: Electricity, Grid Purchase (kWh (thousand
: Space(s): Entire Facility
opportunity to collect valuable energy datg
information forthe building and is Cost-US
included below to show the witnessed usg¢ Start Date | End Date | Energy Use|
over a given timeframe. While this 12/1/2008] _ 12/31/2008 612 $146.59
information assisted the audit team in 11/1/2008]  11/30/2008 546 $186.19
identifying which building to conduct the 10/1/2008[  10/31/2008 318 $76.35
audit for, the audit team also carried out gn__9/1/2008 9/30/2008 330 $66.33
initial walk-through at an addénal 3%882 3@1@882 gg gigg
building to view the building 6/1/2008] __ 6/30/2008 318 $83.15
chara(;terlstlcs and make thg approprlgte 5/1/2008 £/31/2008 390 $97.86
selection thereof. The remainder of this 4/1/2008 4/30/2008 508 $149 44
report will further explain those building 3/1/2008 3/31/2008 528 $91.35
characteristics found at the Town 2/1/2008 2/29/2008 690 $109.73
Hall/Annex. 1/1/2008 1/31/2008 678 $136.11
11/3/2005 12/5/2005 546 $139.22
Electrical: 10/4/2005 11/3/2005 486 $155.98
Two years of electrical data werellected Zggggg 18721;3882 ggg igz'gf
for the years 2005 and 2008. Based on this 7/6/2005 3/2/2005 298 $57:08
information, after totaling the electrical 6/3/2005 7/6/2005 366 $79.65
consumption and cost for the two years, the 5/4/2005 6/3/2005 324 $101.36
average yearo6s pri e 4AP@S Kk SMMBO00So f  e3bbe c t 1I84.Wi t y
2/2/2005 3/3/2005 492 $91.98
1/4/2005 2/2/2005 588 $103.06
2005- $0.23/kwh 2008~ $0.24/kwh 12/2/2004 1/4/2005 846 $149.81

This average is higlof the area and it is recommended that the Town further investigate your
electric rate with your utility and look for option to lower this rate.

Thermal:
Meter: Heat for Annex Heat
Building: Chesterfield Town Hall
Fuel Type: Kerosene, No fuel generation method associated with fuel Fuel Type: Fuel Oil (No. 2), No fuel generation method associated
Space(s):  Town Hall Space(s):  Town Hall
Start Date End Date Energy Use | Cost - US Dollars Start Date End Date Energy Use | Cost - US Dollars
1/1/2008 12/31/2008 0 $0.00 1/1/2008 12/31/2008 2,678.00 $8,477.00
11/1/2005 11/30/2005 0 $0.00 11/1/2005 11/30/2005) 103.6 $203.99
10/1/2005 10/31/2005 104.8 $245.13 10/1/2005 10/31/2005) 0 $0.00
9/1/2005 9/30/2005 0 $0.00 9/1/2005 9/30/2005 162.1 $319.17
8/1/2005 8/31/2005 0 $0.00 8/1/2005 8/31/2005 0 $0.00
7/1/2005 7/31/2005 0 $0.00 7/1/2005 7/31/2005 0 $0.00
6/1/2005 6/30/2005 0 $0.00 6/1/2005 6/30/2005 0 $0.00
5/1/2005 5/31/2005, 0 $0.00 5/1/2005 5/31/2005 0 $0.00
4/1/2005 4/30/2005 127.27 $209.86 4/1/2005 4/30/2005, 0 $0.00
3/1/2005 3/31/2005 336.6 $555.05 3/1/2005 3/31/2005 0 $0.00
2/1/2005 2/28/2005 185.2 $305.39 2/1/2005 2/28/2005 315.5 $394.06
1/1/2005 1/31/2005, 346.4 $571.22 1/1/2005 1/31/2005 688.9 $860.56
12/1/2004 12/31/2004 308.1 $508.06 12/1/2004 12/31/2004] 0 $0.00
Fb2iS8Y ¢KS 16208 RHGl sl & SEGNILREFGSR TNR 4l Page
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MEAP 1 Decision -Grade Audit  Report Town of Chesterfield, NH
Energy Use otor: Energy Energy
- 0 o 0
Name of Building (MMBtu) Energy % emlssmlns CO2 % Cost (US$)|  Cost %
(tons)
Town Hall/Annex 393 21 30 19 5409 14
Site Avsei::ge Source As\giri%e
. energy energy
Name of Building IPEE) NEEHE Area intensity il i intensity Al i
fuel used (Sq. Ft.) for for
(kBtu/sq o (kBtu/sq o
2 building 3 building
ft) ft)
type type
Town Hall/Annex Oll 3000 129 77 144 182

* The above charts wesxtrapolated from the Chesterfield Municipal Greenhouse Gagaarjy Use Baseline

Report

Building Description:

The original Town Hall was built in 1851, and is about
2114 square feet. There is an open space with a stage,

one room for storage, and one turned into a boiler room.

The annex portion of the building consists of several
small wood framed additions, a®llvas a stone addition
to the original structure. This space represents about

2377 ft2 of the total 4492 ft2.

! Carbon emissions on the EPA Portfolio Manager software are measured as carbon dioxide emissions only and do

not include equivalents for other types of greenhouse gas emissions.
% Site energy intensity = amount of energy expended per squaredioaiteto heat, cool, and electrify the area.

This measure relates to how much is being used on site and fluctuates directly with how much lighting is being

used, how thermostats are kepfc.
% Source energy intensity = amount of energy expended per square foot based on the source of energy
(hydropower, nuclear, coal, fuel oil, etc) and the efficiency of that fuel type.
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MEAP i Decision -Grade Audit Report Town of Chesterfield, NH

2114.1667 Feet 2
2377.3593 Feet 2

4492 ft2 Total

Figurel
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MEAP 1 Decision -Grade Audit Report Town of Chesterfield, NH

Crawl Spaces:

All of the space in the building, Hall and additions osier crawl spaces. The Hall sits on a
stone foundation and has ventilation holes in a few places along the perimeter to allow for air
movement. There is no insulation below this space as seen in Figure 2.

Figure2

The annex additions all sit on stone pilings. The space below is separated from the outdoors by
% inch plywood. This skirt is well vented, either from gaps along the edge of the plywood, or
from the vents seen here in
Figure 3. Not only is this §
space irdirect contact with =
outdoor air, but thereisno = e -
insulation below these ﬂOOF“"_ﬂ
a seen in Figure 4. Also
note the unsealed,
uninsulated duct work. =
A tremendous amount of air
infiltration and heatoss is
occurring through all the
floors. Correcting tis is
paramount to reducing

heating demand in the Figqr;:;
building.

T
-

-~ S
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Figure4

Recommendation:

Air-seal and insulate the floors under all sections of the building. This would be best done with a
closedcell spray foam. We would reconemd 4 inches of foam against the sub floor, with at
least 1 inch of foam covering joists and beams.

Exterior Walls:

The walls of the Hall are stone with 3 inch studs on the interior, lath and plaster, with a drywall
finish that was added at some point. The exterior wall cavities are empty.

Recommendation:

Insulate the walls of the Hall. This could be done in a rarrobways. The simplest way is to

blow cellulose insulation into the empty cavities. This would also be the least effective as three
inches of cellulose will not provide a substantialdtue, weighted at aroundF0. It would

also be very difficult taccess all cavities.

A small renovation of the room would allow for the greatest opportunity for long term savings.
The radiators could be temporarily removed allowing for the removal of the drywall, lath and
plaster. Several types of insulation abbk used at this point, as well as a thermal break. This
thermal break could be4 inches of foam board fastened to the studs before sheetrock is
reapplied. Another option would be to build a second wall, inside of the original, staggering the
studs. This would allow for a healthy amount of insulation, while eliminating thermal bridging.
See Figure 5 for an illustrated detail.
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Figure5

A further explanation of these options will be given upon presentation of this report.

The second exterior wall type, as found in the annex additions, where constructed with true 2x4
studs, and were not insulated in any of the examined areas.

Recommendation:

As recommended with the stone exterior walls, installing insulate in thesewaalld greatly
improve the buildings energy efficiency. This again could be carried out in a number of ways
with the easiest option being blown cellulose insulation into the empty cavities. It is, however,
recommended that a strategy be developed sitoildre one described for the stone Hall walls.

Ceilings:

The ceiling above the Hall has been insulat
with loose fill insulation, and likely has a
weighted Rvalue of between 5 and R30.
See Figure 6. As nto disturb the
insulation, we did not search for any major
penetrations to the space below. High
efficiency, or supemsulation standards
typically call for R30 walls and R60

ceilings. Searching for, and sealing any air
leaks into the attic, and achdj an additional
6-8 inches of insulation would help usher thig
building into the next generations of energyf =
efficiency, while making the idea of one day

heating this building with an alternative e
heating system a bit more achievable. Figure6
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