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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 

Marlborough 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 and volunteers. We are grateful for the time provided to us by the Town of 

Marlborough, 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 

Marlborough and the Frost Free Library (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. 

 

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 30
th
, 2009 Tobias Marquette of SDES Group toured the Marlborough Fire Station, 

and the Frost Free Library.  According to the Townôs 2005 Inventory Report, and to data directly 

retrieved from the Townôs Portfolio Manager account, the Fire Station is about 60% larger than 

the library, however, the library uses slightly more oil and electricity.  After visiting both 

facilities, we discovered ample opportunity to increase energy efficiency at the Library, and 

decided then that the Library would be most appropriate to receive the audit. 
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Start Date End Date Energy Use
Cost - US 

Dollars

12/1/2008 12/31/2008 1,152.00 $170.83 

11/1/2008 11/30/2008 1,116.00 $192.00 

10/1/2008 10/31/2008 840 $136.68 

9/1/2008 9/30/2008 684 $114.81 

8/1/2008 8/31/2008 840 $141.46 

7/1/2008 7/31/2008 744 $128.98 

6/1/2008 6/30/2008 804 $122.64 

5/1/2008 5/31/2008 804 $130.45 

4/1/2008 4/30/2008 1,032.00 $163.26 

3/1/2008 3/31/2008 1,104.00 $174.88 

2/1/2008 2/29/2008 1,236.00 $190.74 

1/1/2008 1/31/2008 1,116.00 $170.19 

12/1/2005 12/31/2005 1,092.00 $160.71 

11/1/2005 11/30/2005 1,044.00 $183.55 

10/1/2005 10/31/2005 972 $171.98 

9/1/2005 9/30/2005 864 $150.09 

8/1/2005 8/31/2005 780 $145.40 

7/1/2005 7/31/2005 720 $123.05 

6/1/2005 6/30/2005 828 $142.62 

5/1/2005 5/31/2005 816 $128.26 

4/1/2005 4/30/2005 936 $148.91 

3/1/2005 3/31/2005 1,056.00 $153.27 

2/1/2005 2/28/2005 1,212.00 $186.06 

1/1/2005 1/31/2005 1,140.00 $154.57 

Space(s):      Frost Free Library

Building: Marlborough Frost Free Library

Fuel Type: Electricity, Grid Purchase (kWh (thousand 

Start Date End Date Energy Cost - US 

12/1/2008 12/31/2008 259.5 $0.00 

11/1/2008 11/30/2008 119.9 $0.00 

10/1/2008 10/31/2008 0 $0.00 

9/1/2008 9/30/2008 0 $0.00 

8/1/2008 8/31/2008 0 $0.00 

7/1/2008 7/31/2008 0 $0.00 

6/1/2008 6/30/2008 196.8 $0.00 

5/1/2008 5/31/2008 0 $0.00 

4/1/2008 4/30/2008 0 $0.00 

3/1/2008 3/31/2008 329.2 $0.00 

2/1/2008 2/29/2008 404.2 $0.00 

1/1/2008 1/31/2008 282.8 $0.00 

12/1/2005 12/31/2005 0 $0.00 

11/1/2005 11/30/2005 218 $0.00 

10/1/2005 10/31/2005 577 $0.00 

9/1/2005 9/30/2005 0 $0.00 

8/1/2005 8/31/2005 0 $0.00 

7/1/2005 7/31/2005 0 $0.00 

6/1/2005 6/30/2005 0 $0.00 

5/1/2005 5/31/2005 0 $0.00 

4/1/2005 4/30/2005 0 $0.00 

3/1/2005 3/31/2005 184 $0.00 

2/1/2005 2/28/2005 476 $0.00 

1/1/2005 1/31/2005 800 $0.00 

Space(s):    Entire Facility

Meter: fuel oil

Building: Marlborough Frost Free Library

Fuel Type: Fuel Oil (No. 2), No fuel generation method 

Energy Data Collection: 

 

The inventory process provided an opportunity 

to collect valuable energy data information for 

the building and is included to show the 

witnessed use/consumption over a given 

timeframe. While this information assisted the 

audit team in identifying which building to 

conduct the audit for, the audit team also 

carried out an initial walk-through at an 

additional building to view the building 

characteristics and make the appropriate 

selection thereof. The remainder of this report 

will further explain those building 

characteristics found at the Frost Free Library. 

 

Electrical:  

Two years of electrical data were collected for 

the years 2005 and 2008. Based on this 

information, after totaling the electrical 

consumption and cost for the two years, the 

average yearôs price per kwh of electricity is 

as follows: 

 

2005 - $0.16/kwh 2008 - $0.16/kwh 

 

As the average shows, the price for your 

electricity has stayed the same over the two 

comparative years.  

 

 

Thermal: 

 

Unfortunately, no prices for the fuel oil have been 

entered, making it a challenge to evaluate. It is 

known, however, that heating oil can have 

significant fluctuations in pricing and is a volatile 

fuel when attempting to budget energy costs for a 

facility, not to mention the significant emissions 

generated from an oil fuel source.  

 

 

 *Note: The presented data was 
extrapolated from energy information 
ŜƴǘŜǊŜŘ ƛƴǘƻ ǘƘŜ 9t!Ωǎ tƻǊǘŦƻƭƛƻ aŀƴŀƎŜǊ. 
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* The above charts were extrapolated from the Marlborough Municipal Greenhouse Gas and 

Energy Use Baseline Report, originally generated under the Cool Monadnock Project. Energy 

intensity data generated by EPA Portfolio Manager Program. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
1
 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. 
2
 Site energy intensity = amount of energy expended per square foot on site to 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 kept, etc. 
3
 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. 

Name of Building 

Energy 

Use 

(MMBtu

) 

Energy 

% 

CO2 

emission

s 

(tons)
1
 

CO2 % 

Energy 

Cost 

(US$) 

Energy 

Cost % 

Frost Free Library 355 23 31 23 1848 22 

Name of Building 

Type(s) 

heating 

fuel used 

Area 

(Sq. Ft.) 

Site 

energy 

intensity 

(kBtu/sq 

ft)
2
 

Average 

Site 

kBtu/sq ft 

for 

building 

type 

Source 

energy 

intensity 

(kBtu/sq 

ft)
3
 

Average 

source 

kBtu/sq. 

ft for 

building 

type 

Frost Free Library #2 2828 125 104 159 246 
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Building Description: 

 

There are two sections of the Library.  The 

first is the original library which was 

constructed in 1866.  This building was 

constructed almost entirely out of granite. 

 

 

 

 

 

 

 

 

 

The newer section of the building was 

constructed in 1967.  This is a slab-on-grade 

building with 2x4 inch wood stud walls. 
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Foundations and Basement: 

 

The newer section of the building sits on a slab of concrete, and there is a considerable amount 

of heat-loss that occurs through this slab.  Unfortunately, it would take a great deal of effort to 

slow the heat-loss from the floor.  The most effective way would be to put down rigid foam 

board on the concrete, and install a new floor system on top of this.  Though this would produce 

long term savings, it would be expensive, and would be cost effective only if many other 

inefficient aspects of the building were dealt with first.   

 

The older section of the building sits on a granite foundation; the floor which separates the 

basement from the first floor is also made of granite.  These two features result in a fair portion 

of the buildingôs heat-loss.   

 

Insulating above this floor, as with the slab of the newer section, would be a large undertaking.  

However, it would be very effective, and allow for the historic granite floor to remain viewable 

from the basement. 

 

Recommendation:   

 

Insulating the floors of this building would be a costly project.  This would, however, save a lot 

of money and carbon emissions over the long term.  This is a recommendation that would require 

a large scale energy/historic renovation, and would coincide with other recommendations of 

better insulating the walls and ceilings.  The feasibility of planning for and implementing a 

project like this would be completely dependent on the communityôs goals.     

 

Exterior Walls:  

 

The walls of the original building are constructed out of granite and appear to have wood studs 

supporting lath and plaster.  The cavities between these studs are not insulated. 

The walls of the newer section were constructed with 2x4 inch studs, and are insulated with R-11 

fiberglass batts.      

 

Recommendation: 

 

Insulating the walls of the original section could be done in a number of ways.  The simplest way 

is to blow cellulose insulation into the empty cavities; however, this would also be the least 

effective as three inches of cellulose will not provide a substantial R-value, weighted at around 

R-10.  It may also be difficult to access all cavities.   

 

A small renovation of the room would allow for the greatest opportunity for long term savings.  

Our first recommendation is to super-insulate the walls.  This option would require removing the 

current wall finish, stand an additional 2x4 inch wall against the original, fill all cavities with 

insulation, put 1 inch of foam board against the new stud wall, seal all seams, and refinish the 

wall.  All original trim could be reinstalled on the new surface.  See figure 1 for an illustration of 

this option.  This same option could be applied to the walls of the newer section for a similar 

result. 
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Ceilings: 

 

The ceiling in the original section of the building 

is vaulted with wooden members to form an arch.  

Though there is no way of accessing this space, we 

have good reason, given the year that it was 

constructed and visuals from the IR camera, to 

believe that there is no insulation above this 

ceiling. 

 

 

 

 

 

Above the second floor of the newer section, there 

is a suspended ceiling with fiberglass batts 

stapled to the collar ties.  Other than the craft 

face, there is no air barrier.  This is especially 

concerning because there are only supply air 

registers in this room.  Without return air 

going back to the furnace, the room is 

pressurized, pushing the conditioned air out 

of the building.  There is a large gable vent 

above the insulation, which is good for attic 

ventilation, however, this is allowing for 

greater ease of exit for the hot air.   Because 

of all these factors, there is a considerable 

amount of convective heat-loss occurring 

from this space. 

Figure 2 

Figure 3 

Figure 1 
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Recommendation:  

 

Devise a plan for insulating the ceiling of the original building.  This could possibly be done by 

drilling holes in the ceiling and blowing in loose fill insulation.  It would be difficult to insure an 

even spread of the insulation.  A borrow scope could be used for inspection, and an infrared 

camera could also assist in finding thin spots, if the work was done during a period of cold 

outdoor temperatures.  All the holes would have to be patched, and the ceiling would need a 

fresh coat of paint. 

If carefully done, it may be possible to staple a poly air barrier to the collar ties without 

removing the entire suspended ceiling.  With this done, it would be beneficial to blow loose fill 

insulation on top of the fiberglass.  The ductwork in this attic space would have to be air sealed 

and insulated first, making sure to pile loose fill insulation on top. 

 

 Doors and Windows: 

 

There is only one door to the exterior of the 

original section.  This is a double door built 

from wood, and has a lot of historic 

importance.  If these are not to be replaced 

with more efficient replicas, it is very 

import to take very good care of these 

doors, and find unobtrusive ways of 

making sure they are sealed well.  

On the inside of this door are wooden 

screen doors.  Apparent in Figure 4, these 

doors are not in use during the colder 

months.  Weather stripping these doors, 

and putting plastic over the screens could 

also be a good way of improving the 

performance of this egress during the winter. 

There are two other doors which are not performing poorly, but as usual, carefully examining 

these doors for air leaks, and finding ways to keep a good seal is always important. 

 

All of the windows of the original building are old single pane windows.  While it is possible to 

get replacements which would look very similar to these originals, we understand that 

maintaining the historic features of this building is a priority.  If the windows are not to be 

replaced, we would recommend sealing them as much as possible during the colder months.  

Any gap needing to be maintained for operability could be sealed temporarily with rope 

caulking.     

  

 

 

 

 

 

Figure 4 
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Mechanical: 

 

The building is heated with two oil fired 

furnaces that supply hot air to the building 

through a series of ducts.  See Figure 5. 

One of the units supplies the original 

section of the building, but indirectly 

supplies the first floor of the newer 

section as both areas are open to each 

other.   

A similar scenario is true for the other 

furnace.  It has supply ducts with one 

return to the 1
st
 floor of the new section, 

and supply only ducts to the 2
nd

 floor.  

Both Furnaces are burning at about 80% 

efficiency according to their service tags.  Relative to the various furnaces available on todayôs 

market, these furnaces do not function very efficiently. 

 

None of the duct work in this building is sealed or insulated.  This means that a good deal of the 

heat produced is lost before it gets to where it needs to be delivered.   

These sections of duct work seen in Figure 6 are radiating heat in all directions because they are 

surrounded by cold granite.  Furthermore, because they are not sealed, hot air is escaping into the 

basement. 

 

  

 

 

Figure 5 

Figure 6 
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Figures 8 reveals duct work in the attic above the second floor that has been boxed in with pine.  

There is fiberglass insulation around the ducts, but as Figure 7 shows, fiberglass insulation does 

little to nothing for stopping air flow, and once again, hot air in the ducts is escaping before it 

reaches its intended destination. 

 

Recommendation: 

 

The easiest inefficiency to improve upon with the heating system is air sealing and insulating all 

duct work, even of it runs within the thermal boundary.  This should be done by sealing all seams 

with mastic, and insulating with R-8 fiberglass duct insulation. 

Find a route for a return duct from the second floor to the furnace.  If properly designed and 

installed, it would allow for balanced pressure in the second floor, greatly reducing the amount 

of convective heat loss.   

 

If the recommended air-seal and insulation work is completed, it may be necessary to provide 

fresh air to the building.  A blower would determine how tight the building is as a result of the 

efficiency upgrades, if there is a need for fresh air, and how much air to introduce per hour. 

The most efficient way to provide fresh air in this case would be with an energy recovery 

ventilator (ERV).  An ERV functions by removing a percentage of the stale air from the return 

plenum, and then introducing charged, fresh air to the return plenum right before the air-handler. 

In the winter, warm/stale air being removed from the building will charge the incoming fresh air 

with a heat exchanger located inside the ERV.  Conversely, in the summer months the exhausted 

cool/stale air from the interior will cool down the hot/humid air from the exterior before entering 

the air-handler.  An ERV has a desiccant wheel as well.  This allows for the transfer of moisture. 

In the winter months, moisture in the exhaust air will be transferred to the incoming dry air to 

help maintain occupancy comfort.  In the summer, dry/conditioned air from the interior will 

remove, at least a portion of, the moisture from the humid incoming air - see Figure 9. 

 

 

Figure 7 Figure 8 


