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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 effort to carry 

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 would reduce energy consumption and 

greenhouse gas emissions. This report has been generated as a result of the Town of 

Peterborough being selected to participate in this program.  

 

To follow MEAP updates and activities please visit www.nhenergy.org.  

 

Additionally, this report would not be possible without the assistance and input provided by 

municipal employees. We are grateful for the time provided to us by many of the Town of 

Peterborough staff members, without which this report would not be as thorough as it is.  

 

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 

 

http://www.nhenergy.org/
http://www.sdesgroup.com/
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Introduction:  

 

MEAP partners are pleased to provide this Decision-Grade Audit Report for the Town of 

Peterborough and the Town Hall building (hereinafter ñthe buildingò). This report discusses the 

findings and subsequent recommendations for energy efficiency improvements at the building. 

Included within this report are details regarding the walk-through and exploration conducted in 

the facility and examples that illustrate recommended building alterations and improvements that 

can reduce energy costs and the buildingôs natural resource footprint.  In this 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 funding 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 municipality must 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 the intent of maximizing the potential energy savings. Furthermore, we 

would be remiss if we did not acknowledge the assistance provided by Rodney Bartlett , Nicole 

MacStay, and Judy Blake for their time and assistance with information gathering and support 

for our work has greatly assisted in the generation of our recommendations.  

 

The Audit 

 

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

of the audit.  The use of the building and the Townôs goals and objectives are the foundation of a 

solid audit.  In most cases, these objectives combine environmental and economic goals.  In the 

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

guide our analysis and recommendations.  

 

A decision grade audit 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 tool.  Under MEAP we look to provide recommendations 

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 made.  The decision grade audit 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 philosophical objectives.   

 

The following information will describe the characteristics witnessed during the walk-through 

and those areas of the building complex where improvements may be made. The objective of 

these recommendations is to create a series of options the Town can further explore. 

On November 17
th
, 2009 Tobias Marquette of SDES Group, toured the Town Library and Town 

Hall to determine which of the two buildings would receive a decision grade audit under the NH 
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MEAP program.  With respect to energy used per square foot, the two buildings perform 

similarly.   Although the library has significant potential for efficiency upgrades, the Town Hall 

is a larger building and uses a greater quantity of energy.  In addition, the library has recently 

reduced its carbon emissions by installing a pellet boiler. Given these factors, it was decided to 

audit the Town Hall.   

 

Building Description: 

 

The Peterborough Town Hall was 

built in 1918 and was added to the 

National Registry of Historic Places 

in 1996.  The building is a central 

focal point for the community and 

houses a wide range of offices and 

services.  Each floor has a unique 

layout and multiple uses.  There is a 

basement level with mechanical and 

file rooms, as well as office space.  

Because much of this space is 

occupied, it is often referred to as the 

1st floor in this report.  The 2
nd

 floor 

has the main entrance, office and meeting space, and split levels on the east and west sides.  The 

3
rd

 floor is a large open space with public lavatories, a large balcony and stage.  

 

Exterior Walls:  

 

The basement walls of 

the Town Hall were 

constructed using two 

different materials.  The 

above-grade walls are 

brick, and the below-

grade walls are granite.  

There are finished 

exterior walls around the 

office space, but none of 

the examined walls are 

insulated.  See Figure 1. 

Uninsulated heat 

distribution pipes were 

identified in several 

locations.  See Figure 1. 

 

 

 

 

Figure 1 

Uninsulated 
Pipe 
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Other areas of the basement, such as the file room, are exposed granite while the exterior walls 

of the mechanical rooms are only brick. 

 

Even in unconditioned basements, a large amount of heat-

loss occurs through foundation walls and basement floors.  

These lower sections of a building, where the most amount of 

air infiltration occurs, contribute to the stack effect.  As a 

result of the stack effect, a building acts like a chimney.  

Illustrated in Figure 2, the stack effect results from when 

wind passes along the building and along the roof, and draws 

air from the interior.  For every one cubic foot of air that 

leaves the building, one cubic foot of air will infiltrate at  

different points as illustrated in Figure 2 through the blue 

arrows at the bottom of the figure.  Gaining control of the  

air movement through a building not only has a positive effect on efficiency, but contributes to 

increased comfort and indoor air quality. In most cases, the stack effect pulls air from less than 

desirable areas that are not maintained, like mechanical rooms, and introduces it to the main 

occupied sections of the building.   

 

A similar situation in the Town Hall was found on the second and third stories.  In these areas, 

there are brick walls, original wood studs, and empty cavities.  New walls were built against 

these original exterior walls, but no insulation was observed in the examined sections.  Similar to 

the way the air currents in the main building are under the influence of the stack effect, the 

empty wall cavities are serving like small individual chimneys themselves. 

Figure 3 describes how the heat-loss is occurring through these exterior walls. 

 

Heat conducts through the finish 

materials of the wall.  Once on the 

other side of the lath and plaster, 

or drywall, the heat radiates across 

the empty space and hits the brick 

wall where it again conducts, 

rather quickly, through the brick 

to the exterior.  The convection 

currents in the wall take a good 

portion of the heat and direct it 

vertically towards the top of the 

building. 

 

A tremendous amount of heat-loss 

is occurring through the exterior 

walls.  It may be possible to blow 

insulation into these empty wall 

cavities, but some areas would 

only have an insulation thickness 

of 2.5 inches.  Though this would 

                                     Figure 2 

Figure 3 
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result in an improvement, a more significant benefit would result from rebuilding these walls.  It 

would be difficult to rebuild the walls in the third floor as they are the most historically sensitive 

exterior walls in the building.  Depending on the goals of the community, with respect to the 

integrity of the building, it may be sufficient to fill these cavities and not disturb the current wall 

structure.  

 

There are two areas of crawl space in the basement (1
st
 floor) with no exterior wall insulation, no 

insulation between the floor joists (under the second floor), and no pipe insulation ï see Figures 

4 and 5.  Not only is the heat from the conditioned basement leaving via these crawls spaces, but 

also the heat radiating from the second floor office space.  Special consideration to these areas 

will provide the most appropriate insulation strategy. 

 

 
Figure 4 

 
Figure 5 
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Figure 6 shows a rough space layout of the 1
st
 floor, and one potential scenario for thermal 

boundary placement. The yellow line represents a potential building envelope around the 

conditioned spaces and mechanical rooms.  The green sections represent the crawl spaces which 

may be best to spray foam underneath the second floor.  Though a great deal of heat-loss occurs 

through the slab, short of rebuilding the slab, or insulating over it, not much can be done about 

this inefficiency.  A more in depth heat-loss study will reveal the best case scenario for 

optimizing savings while maintaining building health.      

 

 
Figure 6 

 

Ceiling Insulation: 

 

The ceilings above the 2
nd

 and 3
rd

  

floor are insulated.  The ceiling 

above the 2
nd

 floor office space is 

insulated with R-11 to R-13 

fiberglass batts. This is quite 

beneficial considering that the space 

above is rarely used during office 

hours.  Both heat-loss and heat-gain 

are reduced as result since the space 

above can be kept at a lower 

temperature in the winter and higher 

temperature in the summer. 

The insulation above the 3rd floor is 

loose fill fiberglass.  It ranges in Figure 7 
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thickness from about 6 to 8 inches (see Figure 7).  The overall weighted R-value of this ceiling is 

approximately R-20-25 at best.  The cathedral ceiling above the stage also has loose fill 

fiberglass.  One of the bays in this ceiling was found to have no insulation.  It is difficult to know 

insulation thickness in this ceiling; therefore, we cannot assume the weighted R-value to be 

greater than 20.       

                                                                                                                                                       

We were unable to safely view the 

top of the third floor walls in the 

attic space.  It is possible, given the 

period when this building was 

constructed, that the wall cavities 

are open to the attic.  This major 

chase-way along-side the chimney 

(Figure 8) is discharging large 

amounts of conditioned air directly 

into the attic.  Sealing this, and any 

other penetrations into the attic, 

would be very beneficial.  A more-

thorough heat-loss study, as part of 

an Investment Grade Audit would 

reveal rough energy savings which 

could be realized from improving 

the R-value in the attic space.  

 

Doors and Windows: 

 

Many of the doors in the Town Hall are very inefficient.  Not only do they transmit a significant 

amount of heat through the core of the door, but some do not seal very well following use.  

Without these seals, they are directly leaking air. Installing more efficient doors is an important 

recommendation that must also respect the historic importance of the individual doors.  At a 

minimum, we recommend devising non-intrusive ways to air-seal the doors. 

 

We have similar recommendations for the windows.  Although more efficient windows could be 

matched to look like the originals, and would improve the overall efficiency of the building, the 

historic impacts must be considered up front.  The existing windows are double pane, and appear 

to be doing a fair job of air sealing.  As with all older windows, it is important to make sure that 

they are maintained with caulking and paint to ensure that they are performing to the best of their 

ability.  For windows that are operable, it is usually a good idea to seal with rope caulking that 

can be removed in the warmer months.  Replacing the windows of the Town Hall would be a 

costly project, and would not likely have the level of efficiency gain that other projects would 

produce.  This option should be analyzed specifically in an Investment Grade Audit. 

 

 

 

 

 

Figure 8 


