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I. Purpose and Acknowledgements 

A. Letters from Both General Government and School District Verifying 
Adoption of the ERP 
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B. List of Contributors:  
 
The collaborative efforts of the offices of Town Manager Michael Hartman and 
Director of Maintenance and Operations for the Stoughton School Department 
Joel Harding served to produce this plan.  
 
This plan was produced primarily by the Metropolitan Area Planning Council 
(MAPC), with significant involvement and assistance from Stoughton municipal 
staff and the Stoughton Energy and Sustainability Committee.  

Much of the information in this plan was derived from energy audits performed 
by Prism Energy, led by Paul Hurley. Preliminary discussions regarding audit 
feasibility and coordination were advised by National Grid representative Chuck 
Norden and Columbia Gas representative Ernie Robinson. A Streetlight LED 
Retrofit Proposal was developed by Speclines. Technical assistance was provided 
by the Metropolitan Area Planning Council (MAPC). 
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II. Executive Summary 

A. Narrative Summary of the Town  
The Town of Stoughton is a Norfolk County community situated around 16 
miles south of Boston and 35 miles from Cape Cod. Stoughton was first settled 
in 1713, and was officially incorporated in 1726. With an area of 16.3 square 
miles, Stoughton has a population of 26,962 according to the 2010 Census. 
Stoughton’s historic core industry has been manufacturing, although recent years 
have seen an emerging cluster of regional retail with a substantial base of land for 
commercial and industrial purposes. The Town is governed by a Selectmen-
Manager plan with a representative Town meeting. 
 

B. Summary of Municipal Energy Uses  
• Total Number of Municipal Buildings – The Town of Stoughton has 22 

municipal buildings. 
• Total Number of Municipal Vehicles: 186 
• Total Number of Street Lights and Traffic Lights: 2,149 
• Water and Sewer: The Massachusetts Water Resources Authority 
• Pumping Stations: 8 

 
Table 1: Municipal Energy Use Summary 

 Number Ownership 
Buildings 22  

Oil Heat 0  
Natural Gas Heat 22 Municipality 
Propane Heat 0  
Biomass Heat 0  
Other Heat Type 0  

Vehicles   
Non-Exempt 44  
Exempt 142  

Street Lights 2,123 Municipality  
Traffic Lights 26 Municipality  
Water and Sewer   

Drinking Water Treatment Plant 0  
Wastewater Treatment Plant 0  
Pumping Stations 8  
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C. Summary of Energy Use Baseline and Plans for Reduction  

Figure 1. Municipal Energy Use Baseline Dashboard from MEI (FY 2015).  

 

Table 2: Summary of Municipal Energy Use: Baseline Year FY 2015  

Category MMBTU Used in 
Baseline Year 

% of Total MMBTU 
Baseline Energy  

Consumption 

Projected 
Planned MMBTU 

Savings 

Savings as % of 
Total MMBTU 

Baseline Energy 
Consumption 

Buildings 63,522 72.5% 12,634.26 14.4% 

Vehicles 15,761 18.0% 2,206.54 2.5% 

Street/Traffic Lights 3,043 3.5% 1,930.40 2.2% 

Water/Sewer/Pumping 4,829                    5.5% 986.91 1.1% 

Open Space 464 0.5% - 0.0% 

Total 87,619 100% 17,758 20.3% 
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III. Energy Use Baseline Inventory  

A. Identification of the Inventory Tool Used – The Town of Stoughton used the 
Department of Energy Resources (DOER) MassEnergyInsight (MEI) web-based 
energy inventory and analysis tool.  
 

B. Identification of the Baseline Year – Fiscal Year (FY) 2015 will serve as the 
baseline year. FY 2015 ran from July 1, 2014 to June 30, 2015. This will give the 
Town the maximum amount of time (FY 2016 – FY 2020) to reach its 20% 
energy reduction goal. 
 

C. Municipal Energy Consumption for the Baseline Year (FY 2015) – During the 
FY 2015 baseline year, the municipality used 87,620 MMBTUs of energy. Table 
3 presents energy use for each municipal facility in native units and MMBTUs. 

In order to reach the Green Communities goal of reducing energy consumption by 
20%, Stoughton will need to reduce its energy consumption by 17,525 MMBTU. 

Buildings: Stoughton’s 22 buildings use 63,522 MMBTUs, around 73% of 
Stoughton’s total municipal energy use. The buildings with the largest energy use 
are the High School (16,144 MMBTU) and O’Donnell Middle School (11,577 
MMBTU). 

Street/Traffic Lights: There are 2,123 streetlights in Stoughton. These lights 
have been purchased back by the municipality from their utility provider, 
National Grid. Additionally, Stoughton has 26 traffic lights. Traffic and street 
lights consume 3,043 MMBTUs, 3.5% of the Town’s energy use.  

Vehicles: Stoughton’s 186 municipal vehicles use 18% of the baseline total, or 
15,761 MMBTUs.  

Water/Sewer Facilities: The Town of Stoughton is serviced for Wastewater by 
the MWRA. The Town does not own or operate any Drinking Water treatment 
plants, but operates eight pump stations. The Town of Stoughton does not 
currently utilize energy obtained from renewable sources in municipal facilities.  
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Table 3.0: Municipal Energy Consumption for Baseline Year FY 2015 (MMBTU) 
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Table 3.1: Municipal Energy Consumption for Baseline Year FY 2015 (MMBTU) 
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Table 3.3: Municipal Energy Consumption for Baseline Year FY 2015 (Native Units) 
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Table 3.4: Municipal Energy Consumption for Baseline Year FY 2015 (Native Units) 
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IV. Energy Reduction Plan 

A. Narrative Summary 

1. Overview of Goals for Years 1-3:   

• Retrofit all interior and exterior lighting with consistent, energy efficient 
fixtures and bulbs in facilities identified through the lighting audits.  

• Install lighting controls across all municipal buildings to prevent 
unnecessary energy use. 

• Retrofit all streetlights with LED technology. 
• Install programmable thermostats and boiler controllers at the Cedar Hill 

Golf Course, Clapp Library, DPW Truck Maintenance Garage, DPW 
Office and Storage Garage, Fire Stations #1 & #2, Pratts Court Water 
Treatment Plant, Joseph R. Dawe Elementary School, and South 
Elementary School facilities. 

• Install low-flow sink aerators at the Cedar Hill Golf Course, Fire Station 
#2, and the Police Station. 

• Install or expand existing Energy Management Systems (EMS) for Robert 
O’Donnell Middle School, Gibbons Elementary School, Joseph R. Dawe 
Elementary School, West Elementary School, Helen H. Hanson 
Elementary School, South Elementary School, and E.A. Jones Elementary 
School buildings.    

• Add centralized cooling using 3 heat pumps at Fire Station #1. 
• Replace boiler burner control at Helen H. Hanson Elementary School, 

E.A. Jones Elementary School, and High School buildings. 
• Conduct weatherization upgrades to facility shell, doors, and windows at 

the Main Library and Robert O’Donnell Middle School. 
• Implement PLC controls upgrade at Pratts Court Water Treatment Plant 

and at Pump Station #3. 
• Replace ten (10) split systems on the roof (total of 29 tons) with two 20 

ton RTUs to boost the cooling capacity and improve efficiency at the 
Police Station. 
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• Replace steam traps at West Elementary School, E.A. Jones Elementary 
School, and High School buildings. 

• Install new hot water heater (DHW) to replace hot water tank at Robert 
O’Donnell Middle School. 

• Adopt a city-wide “No Idling” policy for all municipal vehicles. 
• Incorporate a switch to 100% synthetic oil for all municipal vehicles’ oil 

replacement. 
• Closely monitor vehicle tire air pressure to maintain vehicle fuel efficiency. 

2. Overview of Goal for Years 4-5:  

• Install demand control ventilation at Cedar Hill Golf Course, Police 
Station, Robert O’Donnell Middle School, Gibbons Elementary School, 
Helen H. Hanson Elementary School, and High School buildings. 

• Make twenty-six (26) Variable Frequency Drive (VFD) upgrades to pump 
motors, water pumps, fan motors and air-handling units at the Cedar Hill 
Golf Course, Main Library, Pratts Court Water Treatment Plant, Robert 
O’Donnell Middle School, Gibbons Elementary School, West Elementary 
School, Helen H. Hanson Elementary School, South Elementary School, 
High School, and various pump stations. 

• Install kitchen hood controls at Cedar Hill Golf Course, Robert 
O’Donnell Middle School, West Elementary School, and High School 
buildings. 

• Replace electric stoves with natural gas stoves at Joseph R. Dawe 
Elementary School. 

• Add centralized cooling using 3 heat pumps at Fire Station #1. 
• Replace boiler with 600 MBH (Thousand BTUs per hour) high efficiency 

condensing boiler at the Clapp Library.  
• Replace chilled compressor with high efficiency compressors at the Main 

Library. 

3. Energy Efficiency Identification Measures:  

• Utilize MEI’s “Buildings to Target” tool to identify underperforming 
and/or wasteful buildings (see Fig. 2).
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Figure 2. MEI’s ‘Buildings to Target’ dashboard offers the Town insight into which facilities are the worst offenders 
in terms of energy consumption and emissions. 
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B. Path to 20% Energy Use Reduction by the end of Fiscal Year 2020 

1. Program Management Plan for Implementation, Monitoring, and Oversight 

The Town Manager’s office, in collaboration with the School Department, will 
be responsible both for oversight of the Energy Reduction Plan and for 
implementation of energy conservation measures within the Town. Stoughton’s 
Town Planner will be responsible for the annual reporting requirements to 
maintain designation and eligibility for annual competitive grant funding. 

2. Summary of Energy Audit(s) or Other Sources for Projected Energy Savings 

The attached spreadsheets detail interventions that reduce overall energy 
consumption by 15.5% over the next five years as identified by Prism Energy 
through a preliminary energy audit assessment and walkthrough. A streetlight 
analysis and LED retrofit proposal, performed by Speclines, predicts that the 
Town can reduce its streetlight electricity consumption by 1,930 MMBTUs. This 
will bring the baseline energy consumption down by a further 2.2%. 
Implementing the strategy outlined below will enable Stoughton to reach the 
remaining 2.3% reduction. The full Energy Audit is included in Appendix A. 
The full Streetlight Audit is included in Appendix B.  

Strategy: Fleet Management 

As municipalities across the commonwealth track their energy use, government 
officials have been surprised to learn what a large part of total energy 
consumption goes towards fueling municipal vehicles; municipal fleets often 
account for over one third of the city or town’s total energy consumption. This 
information points to vehicles as important targets in the reduction of energy 
consumption and greenhouse gas emissions. Stoughton’s municipal vehicles 
account for 18% of the Town’s energy consumption. Early projections indicate 
that Stoughton can see energy savings beginning at 2.5% of total municipal 
consumption by adopting the fleet management strategies below.1 

 
                                                      
1 The data presented in this table is informed by energy reductions in Green Communities: Framingham, Northfield, 
Westford and Gill as well as the government “Fuel Economy” website.  
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Municipal Fleet Energy 
Reduction Strategy 

Details Estimated Reduction in 
Consumption (% of 

Vehicle Consumption) 
Closely monitor tire air 
pressure. When ready for 
replacement, choose fuel 
efficient tires.  

Maintaining appropriate air pressure 
in vehicle tires can decrease that 
vehicles fuel consumption by as 
much as 4%.2   

 
2%  – 4% 

Use 100% synthetic oil in all 
vehicles.  

The use of 100% synthetic oils 
reduces fuel consumption, the 
number of annual oil change and 
labor costs.3  

 
2% 

Institute a city-wide “no 
idling policy” for municipal 
vehicles. 

Idling vehicles contribute 
significantly to air pollution and 
waste fuel, increasing fleet 
management costs. Municipalities 
across the commonwealth and the 
nation have seen significant cost and 
greenhouse gas emission reductions 
since implementing Town-wide “no 
idling” policies for municipal 
vehicles.4 

 
10% 

Total Reduction in Vehicle 
Energy Consumption (%) 

(Based on Predicted Fuel 
Consumption) 

 
14%  – 16% 

 

 

Most municipalities find that the fuel used to power municipal vehicles can 
constitute between 20% and 40% of their overall energy consumption; therefore, 
increasing the efficiency of municipal vehicles can result in substantial cost and 
energy savings. The Town of Stoughton already uses FuelMaster to manage and 
monitor fuel usage for its municipal fleet. FuelMaster is a fuel economizer and 
pollution reduction device which utilizes magnetic hydrodynamic technology to 
improve the combustion of hydrocarbon fuels.5 Additional elements to add to 
such a vehicle program may include: a preventative maintenance schedule that 
tracks use, repairs and preventative maintenance and the close monitoring of tire 
air pressure.  

                                                      
2 http://www.fueleconomy.gov/feg/pdfs/OwnerRelatedFuelEconomyImprovements.pdf  
3 http://www.fueleconomy.gov/feg/pdfs/OwnerRelatedFuelEconomyImprovements.pdf  
4 http://aceee.org/sector/local-policy/case-studies/minneapolis-anti-idling-vehicle-ordin 
5 http://fuelmaster.com/How_It_Works.htm  

http://www.fueleconomy.gov/feg/pdfs/OwnerRelatedFuelEconomyImprovements.pdf
http://www.fueleconomy.gov/feg/pdfs/OwnerRelatedFuelEconomyImprovements.pdf
http://aceee.org/sector/local-policy/case-studies/minneapolis-anti-idling-vehicle-ordin
http://fuelmaster.com/How_It_Works.htm
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The use of 100% synthetic oil can reduce fuel consumption up to 2% according 
to national studies6.  Synthetic oil also reduces the number of oil changes needed 
each year, leading to a corresponding reduction in associated oil expense and 
labor. Synthetic oil is safe to use as a substitute to conventional petroleum-based 
oils and does not result in ill-effects to engines including older engines. A no-idle 
policy for municipal vehicles has been enacted in several Green Communities, 
and in municipalities across the nation, and has led to significant reductions in 
both pollution and unnecessary fuel consumption.  

3. Energy Conservation Measures   

Table 4 lists recommended energy conservation measures. References for each 
measure is included in the table and these references are included as appendices 
to the Energy Reduction Plan.  Projected annual MMBTU savings for each 
category (buildings, vehicles, street and traffic lights, water and sewer, and open 
space) are subtotaled to arrive at a municipal grand total. 

 

                                                      
6 http://www.fueleconomy.gov/feg/pdfs/OwnerRelatedFuelEconomyImprovements.pdf  

http://www.fueleconomy.gov/feg/pdfs/OwnerRelatedFuelEconomyImprovements.pdf
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Table 4.0: Estimated Energy Savings in Stoughton Municipal Facilities. 
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Table 4.1: Estimated Energy Savings in Stoughton Municipal Facilities. 
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Table 4.3: Estimated Energy Savings through Additional Measures 

Measure Status Energy Data Financial Data Reference Data 

Category/Bu
ilding 

Energy 
Conserv

ation 
Measure 

Status 
(Compl

eted 
with 

month/
year or 
planne

d 
Qtr/yea

r) 

Projected Annual Energy Savings  
Projected 

Annual 
Cost 

Savings ($) 

Total 
Installed 
Cost ($) 

Gree
n 

Com
muni

ty 
Grant 

($) 

Utility 
Incentives 

($) 

Othe
r 

Gra
nts 
($) 

Net Town 
Cost ($) 

Funding 
Source(s) 
for Other 

Grants and 
Net Town 

Costs 

Source for Projected Savings 

Electri
city 

(kWh) 

Natura
l Gas 

(therm
s) 

Oil 
(gal) 

Propa
ne 

(gal) 
 

Gasoli
ne 

(gal) 
Diesel 
(gal) 

Street Lights LED 
Retrofit 

Planned 
FY 

2016- 
2017 

566,18
0 - - - - - $78,138  $362,511    $141,545    $220,966  

Town; EMS 
contract 
through 

procurement  

Source: Speclines Town of Stoughton LED 
Retrofit Proposal. 

Assumptions: 25 cents per kWh saved utility 
incentive  

STREET AND TRAFFIC 
LIGHTS SUBTOTAL   566,18

0 0 0 0 0 0  $          
78,138  

 $        
362,511  

 $                  
-    

 $        
141,545  

 $                  
-    

 $        
220,966      

Vehicle 
Maintenance 

Switch to 
100% 
synthetic 
oil 

Planned 
FY 2017         945                

1,425  $7,495  $0        $0  Town 

The savings estimate accounts for any 
additional costs incurred by switching to 
costlier synthetic oil. Source: 
http://www.fueleconomy.gov/feg/pdfs/
OwnerRelatedFuelEconomyImprovemen
ts.pdf  

Vehicle 
Policy 

Town-
wide "No 
Idling" 
policy for 
municipal 
vehicles 

Planned 
FY 2017         4,723                

7,125  $37,474  $0        $0  N/A http://www.fueleconomy.gov/feg/pdfs/OwnerRelatedF
uelEconomyImprovements.pdf 

Vehicle 
Maintenance 

Tire air 
pressure 
maintena
nce 
toolkit 

Planned 
FY 2017         945                

1,425  $7,495  $0        $0  N/A http://www.fueleconomy.gov/feg/pdfs/OwnerRelatedF
uelEconomyImprovements.pdf 

VEHICLES SUBTOTAL                        
-    

                     
-    

                     
-    

                     
-    

               
6,612  

               
9,975  

 $     
52,463.18  

 $                  
-    

 $                  
-    

 $                  
-    

 $                  
-    

 $                  
-        

TOTAL 
Projected Savings   566,18

0 0 0 0 6,612 9,975  $   
130,601.18  

 $   
362,511.00  

 $                  
-    

 $   
141,545.12  

 $                  
-    

 $   
220,965.88   

 
TOTAL MMBTU 

SAVINGS 
        

4,136.9
1  

          
1,930.

40  
                   

819.93  
          

1,386.
58   

     

 

 

http://www.fueleconomy.gov/feg/pdfs/OwnerRelatedFuelEconomyImprovements.pdf
http://www.fueleconomy.gov/feg/pdfs/OwnerRelatedFuelEconomyImprovements.pdf
http://www.fueleconomy.gov/feg/pdfs/OwnerRelatedFuelEconomyImprovements.pdf
http://www.fueleconomy.gov/feg/pdfs/OwnerRelatedFuelEconomyImprovements.pdf
http://www.fueleconomy.gov/feg/pdfs/OwnerRelatedFuelEconomyImprovements.pdf
http://www.fueleconomy.gov/feg/pdfs/OwnerRelatedFuelEconomyImprovements.pdf


 

22 | Stoughton Energy Reduction Plan 2015 
 

C. Summary of Long-Term Energy Reduction Goals – Beyond 5 Years 

1. Municipal Buildings (including schools) 

To better strategize for the long-term maintenance and management of municipal buildings, 
Stoughton will work with internal schools and Town staff as well as outside consultants, when 
necessary, to assess and document the condition of major municipal buildings on an annual basis. 
In addition to exposing continuing opportunities for energy use reductions, this effort will provide 
the Town with a clear, long-term asset management strategy for the effective budgeting and 
maintenance of buildings.  
 
2. Vehicles (including schools) 

The Fuel-Efficient Vehicle policy will have become engrained within municipal purchasing 
practices after 5 years, and the Town will seek to explore even more efficient policies and tracking 
systems to enable more efficiency. 
 

3. Street and Traffic Lighting 

As the Town expects to have all streetlights retrofitted with LED bulbs within the 5 year period, 
the Town will next look to retrofit traffic lighting with LEDs as well as other lighting opportunities 
into the future. 
 

4. Perpetuating Energy Efficiency  

An annual municipal audit by Town and Schools staff can tap into the knowledge of the 
employees who use and maintain the building every day. It can empower building staff to develop 
a detailed repair and management schedule and collect data on problems and inefficiencies that 
may be missed by traditional third party audits.  Web-based application systems such as See Click 
Fix can be considered to create additional real-time opportunities for efficiencies in operation and 
maintenance. 
 
The Town of Stoughton will grow its capacity to retrofit and build more efficient facilities, 
purchase more efficient vehicles, and illuminate the Town through more efficient lighting 
throughout the 5-year period. These practices will become more engrained in the culture of the 
Town and will provide opportunities to instill the ethos into additional policies and programs for 
more dedicated long-term funding streams and strategies. 
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V. Appendix A.: Town of Stoughton Energy Audit – Prism Energy 
Services 
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AND  
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TOWN OF STOUGHTON 
 

ENERGY CONSERVATION MEASURES 
 

PRELIMINARY ANALYSIS AND RECOMMENDATIONS 
 

CEDAR HILL GOLF COURSE: 1137 Park Street, Stoughton, MA 02072 

1‐ Lighting:  

See Line by line lighting audit in pdf file (Separate file) 

2‐ Programmable Thermostat 

The current electric baseboard unit used in the men’s bathroom for heating is controlled manually. It is 

set at one position unless one person adjusts it. It is left at a high temperature during the heating 

season, with no automatic control. We propose to install one programmable thermostat in the men’s 

bathroom to setback the temperature from the electric baseboard during the time the facility is 

unoccupied (Nights during the heating season).  

3‐ Low Flow sink Aerators. 

Existing bathroom faucets have a high flow which can be reduced by installing aerators.  

We propose to install aerators on each faucet to reduce the GPM per faucet (Where aerators can fit) 

4‐ Kitchen Hood Control 

The kitchen ventilation is achieved by a make‐up air unit which supplies 100% outside air to the kitchen. 

This air is then exhausted through the hood to insure no fume is returned into the facility. The make‐up 

air units and the exhaust fan are constant volume.  The air supplied to the kitchen needs to be 

conditioned (cooled or heated depending on the season and setpoints). The kitchen is open in the 

morning and closes late in the evening. We propose to add controls and variable frequency drives on the 

make‐up air unit and on the exhaust fans motors to modulate based on the smoke and the temperature 

inside the hood. In addition, a schedule to shut off the make‐up air unit and the exhaust fan when the 

kitchen closes will be put in place to save energy. When the temperature in the hood rises or the 

amount of smoke increases, the supply and exhaust fans will ramp‐up their speed to exhaust the fumes 

quickly and reduce the temperature in the hood. They will ramp down when the temperature or the 

smoke in the hood decrease. 

5‐ Demand Control Ventilation  

The ventilation system of the main space is made through the air handing unit which brings in fresh air 

at a constant volume during the day. During some occupied hours, the space occupancy is very low, 

while during other hours the space occupancy is high. 



                                                                                        
   
We propose to regulate the amount of fresh air introduced inside the building based on the occupancy 

of the space. CO2 sensor will be installed to track and monitor the space occupancy and allow the 

control system to modulate the dampers based on the need of fresh air inside the building. 

6‐ Install VFD on the RTU 

There is one rooftop units serving the facility for cooling and heating some space. We propose to add a 

control kit with a variable frequency drive to ramp up the motor speed or ramp it down based on 

meeting the temperature setpoints inside the space, to reduce the electric load on the motors.  

 

 

COUNCIL ON AGING/SENIOR CENTER 

 

1‐ Lighting:  

See Line by line lighting audit in pdf file (Separate file) 

 

CLAPP LIBRARY/HISTORICAL SOCIETY 

1‐ Boiler Replacement 

Clapp Library is heated by a hot water 600 MBH boiler which was installed almost 40 years ago. The 

boiler is old and inefficient. The supply hot water temperature is constant during the heating season, 

with no capability for hot water reset based on outdoor temperature. 

We propose to replace the existing boiler with two 300 MBH condensing boilers (or one 600 MBH 

condensing boiler) with capability to reset the heating water temperature based on the outdoor air 

temperature and modulate the boilers based on the building thermal load needs. 

2‐ Programmable Thermostats 

The building space temperature is controlled by manual thermostats which are set at one temperature, 

with no automatic setback. The building is open only two days a week during the day. We propose to 

install programmable thermostats to control all the spaces and setback the temperature at night and 

during unoccupied hours. 

 

DPW GARAGE & TRUCK MAINTENANCE GARAGE 

1‐ Lighting:  

See Line by line lighting audit in pdf file (Separate file) 

 

2‐ Maintenance Garage& Mechanical Bay Programmable Thermostats 

The Maintenance Garage& Mechanical Bay are heated by rooftop units and fan coil units. The space 

temperature is controlled by manual thermostats which are set at one temperature only with no 

automatic setback. These facilities are open during the day only, from 7:00 am to 3:00 pm, Monday 



                                                                                        
   
through Friday, and very occasionally late in the day or early in the morning when there is snow storms. 

We propose to install programmable thermostats to control all the fan coil units, rooftop units, and 

setback the temperature in the spaces they serve during unoccupied hours.  

 

DPW OFFICE AND STORAGE GARAGES 

1‐ Lighting:  

See Line by line lighting audit in pdf file (Separate file) 

2‐ Main Entrance FCU Programmable Thermostat 

The main entrance of the DPW Office is heated by a fan coil unit which is controlled by a manual 

thermostat, with no option for automatic setback. The building is occupied from 7:00 am to 3:00 pm,  

M‐F. We propose to install a programmable thermostat to control the fan coil unit and setback the 

temperature at night and during unoccupied hours. 

 

FIRE STATION 2 

1‐ Lighting:  

See Line by line lighting audit in pdf file (Separate file) 

 

2‐ Low‐Flow Sink Aerators 

Existing bathroom faucets have a high flow which can be reduced by installing aerators. We propose to 

install aerators on each faucet to reduce the GPM per faucet (Where aerators can fit) 

3‐ Dorm Programmable Thermostats – Heating 

The dormitory space temperature is controlled by a manual thermostat set at one temperature with no 

automatic setback option. The space is sometime overheated while unoccupied. We propose to install a 

programmable thermostats to control the space temperature and setback the temperature during 

unoccupied hours. 

4‐ Dorm Programmable Thermostats – Cooling 

The dormitory space temperature is controlled by a manual thermostat set at one temperature with no 

automatic setback option. The space is set at a low temperature during unoccupied hours. We propose 

to install a programmable thermostats to control all the space temperature and set forward the 

temperature during unoccupied hours. 

5‐ Garage Bay ‐ Programmable Thermostats 

The garage bay is heated by gas‐fired fan coil units which maintain a comfortable temperature in the 

bay. The temperature control in the bay is manual, with no option for automatic setback. 



                                                                                        
   
We propose to install programmable thermostats to control each gas‐fired fan coil unit and setback the 

space temperature during unoccupied hours (Nights) 

 

FIRE STATION 1 

1‐ Lighting:  

See Line by line lighting audit in pdf file (Separate file) 

 

2‐ Replace Heating Hot Water Boiler 

The existing heating hot water boiler for Fire station 1 was installed more than forty years ago. It is a gas 

fired 1.3 MBH boiler. It is old, inefficient and at the end of its useful life. We propose to install 1.2 MBH 

high efficiency condensing boiler – 92% (or 4 – 300 MBH condensing boilers) with controls for hot water 

reset based on outdoor air temperature.  

3‐ Add Centralized Cooling 

The dormitory is cooled by five AC window units, while the common area is cooled by two AC Window 

units. There is no option for temperature control for the AC window units. Each of them is manually 

controlled. The AC Window units are inefficient with poor temperature control. We propose to replace 

the AC window AC units in the dormitory (Five) with two 3 ton heat pumps and add automatic control 

for temperature setback. We propose to replace the AC window AC units in the common area (two) with 

one 3 ton heat pump and add automatic control for temperature setback.  

4‐ Main Common Area Programmable Thermostats: 

The main common area is heated with hot water baseboard units. During the heating season, the 

temperature is so high in the space that the occupants keep the door open to keep the temperature 

comfortable. There is a manual thermostat which seems not to work properly. We propose to install a 

programmable thermostat to allow better temperature control of the space and set back the 

temperature during unoccupied hours.  

5‐ Fire Station 1 Garage Bay ‐ Programmable Thermostats 

The garage bay is heated by gas‐fired fan coil units which maintain a comfortable temperature in the 

bay. The temperature control in the bay is manual, with no option for automatic setback. 

We propose to install programmable thermostats to control each gas‐fired fan coil unit and setback the 

space temperature during unoccupied hours (Nights) 

 

 

 



                                                                                        
   
PUBLIC LIBRARY 

 

1‐ Lighting:  

See Line by line lighting audit in pdf file (Separate file) 

2‐ Replace Heating Hot Water Boiler 

The existing heating hot water boiler at the public library is probably original to the building construction 

in 1969.  It is a gas fired hot water boiler, rated at 582 MBH input (80% efficiency). It is old, inefficient 

and at the end of its useful life. We propose to replace it with a new 600 MBH high efficiency 

condensing boiler – 92% (or 2 – 300 MBH condensing boilers) with controls for hot water reset based on 

outdoor air temperature.  

3‐ Weatherization 

This measure consists of weather‐stripping and air sealing main entrance doors which have gaps 

between their double doors, letting in cold or hot air which need to be conditioned unnecessarily.  

4‐ Demand Control Ventilation 

The ventilation system of the main space in the library is performed through the air handing units which 

brings in fresh air at a constant volume during the day. During some occupied hours, the space 

occupancy is very low, while during other hours the space occupancy is high. 

We propose to regulate the amount of fresh air introduced inside the building based on the occupancy 

of the space served by each individual air handling unit. CO2 sensor will be installed to track and 

monitor the space occupancy and allow the control system to modulate the dampers based on the need 

of fresh air inside the building. 

5‐ Install VFD on Chilled Water Pumps 

There are two chilled water pumps which alternate to circulate chilled water to various AHU coils during 

the cooling season. These pumps are constant flow. Modulating the speed (The load) of the pumps 

based on the chilled demand will reduce the energy consumed by these pumps. We propose to install 

two 5 HP VFD (One on each pump) and set them to vary their speed based on the building cooling 

demand.  

6‐ Install VFD on Heating Hot Water Pumps 

There are two heating hot water pumps which alternate to circulate hot water to various AHU coils 

during the heating season. These pumps are constant flow. Modulating the speed (the load) of the 

pumps based on the building heating load will reduce the energy consumed by these pumps.  

We propose to install two 3 HP VFD (One on each pump) and set them to vary their speed based on the 

building cooling demand.  

 



                                                                                        
   
7‐ Chiller Compressors Replacement 

The existing chiller which serves the library is old and inefficient, with a very high kW/ton delivered. We 

propose to replace the chiller compressors with more efficient ones which use less kW/Ton and connect 

them to the existing condenser and evaporator loops. 

8‐ Install VFDs on AHUs 

 

AHUs which are used to ventilate, heat and cool various area of the library are constant volume. We 

propose to install variable frequency drives on each of the AHU fan motor to modulate the speed of 

the fan motors based on the temperature in the space to save electric energy. 

 

 

PRATTS COURT WATER TREATMENT 

 

1‐ Lighting:  

See Line by line lighting audit in pdf file (Separate file) 

2‐ Programmable Thermostats 

The building space temperature is controlled by multiple manual thermostats which are set at different 

temperature with no automatic setback. The building is open from 7:00 am to 3:00 pm M‐F. We propose 

to install programmable thermostats to control all the spaces and setback the temperature at night and 

during unoccupied hours. 

3‐ Variable Frequency Drives on Drinking Water Pumps 

There are two drinking water pumps at Pratts Court. One is 60 HP with no VFD and another one is 15 HP. 

They operate during the day only, for eight hours per day. They are constant volume pumps. We 

propose to add VFDs on these two pumps to modulate their speed based on the demand.  

4‐ PLC Upgrades 

The two pumps at Pratts Court are not on the SCADA system. We propose to add them on the Control 

network and run them automatically all year round based on the demand, with the capability of manual 

control when needed by the operators. 

 

PUMP STATION #1 

1‐ Variable Frequency Drives on Drinking Water Pumps 

There is one drinking water pump at Pump Station #1.  The pump motor size is 100 HP with no VFD. We 

propose to install one 100 HP variable frequency drive on the pump motor. 

 

 



                                                                                        
   
PUMP STATION #3 

1‐ PLC Control on three 40 HP pump motors 

There are three 40 HP pump motors with VFDs. Only one pump can run at a time. We propose to modify 

the pumps operation by upgrading their control to operate two pumps at a time, a lower speed. This 

type of operation will lower the overall energy consumption from pump station #3. 

 

PUMP STATION #5 

1‐ VFD On Pump #5 

There is one drinking water pump at Pump Station #5.  The pump motor size is 60 HP with no VFD. We 

propose to install one 60 HP variable frequency drive on the pump motor 

 

GODDARD WELL 

1‐ VFD On Pump #7 

There is one drinking water pump at Pump Station #7 (Goddard Well). The pump motor size is 20 HP 

with no VFD. We propose to install one 20 HP variable frequency drive on the pump motor 

 

SEWER PUMPS VFDs 

There are three sewer pump motors with no VFD. Each motor is 25 HP.  We propose to install three 25 

HP variable frequency drive on the pump motors. 

 

POLICE STATION: 

1‐ Low‐Flow Sink Aerators 

Existing Men’s and Women’s bathroom faucets have a high flow which can be reduced by installing 

aerators. We propose to install aerators on each faucet to reduce the GPM per faucet (Where aerators 

can fit).  

2‐ Cooling System Upgrade 

The existing Cooling system consists of ten split systems located on the roof of the building. The installed 

cooling load totals 27 tons. Each unit has a dedicated space. In recent years, the units have not been 

delivering enough cooling and portable cooling units have been added to the various spaces. We 

propose to install two (2) 20 ton condensing units to boost the cooling need of the facility and improve 

the efficiency of the cooling system. Energy will be saved from the efficiency of the system and by a 

better control of each zone served by the rooftop units. 



                                                                                        
   
3‐ Demand Control Ventilation 

There are ten (10) zones with constant volume air system. Although the police station is open 24/7, 

some areas can be unoccupied for a long period. We proposed to add CO2 sensors on each zone and 

add controls on the ventilation system to modulate the fresh air supply based on the zone occupancy. 

This control system will allow to save energy, while maintaining comfort level, in zones which are not 

occupied all the time. 

 

ROBERT O'DONNELL MIDDLE SCHOOL 

1‐ Weatherization 

There are three double door serving as entrance to the middle school. These doors have gaps which 

allow air infiltration.  The air entering the space needs to be air conditioned, costing a lot of money to 

the school. We propose to add air sealing and weather‐strip the double doors to reduce the amount of 

air infiltration into the building. 

2‐ New Hot Water Heater 

Domestic hot water used by the school is produced by the heating boilers located in the mechanical 

room of the school. Water is stored in an oversized domestic hot water tank, with lots of heat losses. 

The boilers need to run when the school is in section, even when there is no need for heating. This type 

of heating hot water is inefficient.  

We propose to replace the hot water tank and the domestic hot water heating system with a small size 

domestic hot water heater for better efficiency 

3‐ Kitchen Hood Control 

The kitchen ventilation is achieved by a two unit ventilators which supplies 100% outside air to the 

kitchen. This air is then exhausted through the hood to insure no fume is returned into the facility. The 

make‐up air units (unit ventilators) and the exhaust fan are constant volume.  The air supplied to the 

kitchen needs to be conditioned (heated depending on the season and setpoints). The kitchen is open in 

the morning and closes late in the evening. We propose to add controls and variable frequency drives on 

the unit ventilators motors unit and on the exhaust fans motor to modulate based on the smoke and the 

temperature inside the hood. In addition, a schedule to shut off the make‐up air unit and the exhaust 

fan when the kitchen closes will be put in place to save energy. When the temperature in the hood rises 

or the amount of smoke increases, the supply and exhaust fans will ramp‐up their speed to exhaust the 

fumes quickly and reduce the temperature in the hood. They will ramp down when the temperature or 

the smoke in the hood decrease. 

4‐ VFDs on HW Pumps 

There are two hot water pump motors with no VFD. We propose to add two 3 HP VFD on the two 

heating hot water pump motors and modulate their speed based on the thermal loads of the spaces 

they serve. 



                                                                                        
   
5‐ Energy Management System 

The existing HVAC control system consists of a combination of old pneumatic controls and a timer for 

equipment operation and scheduling. These controls are antiquated, lack flexibility and accuracy. We 

propose to add a DDC control system as an overlay to the existing pneumatic system. The DDC System 

will allow the building operators to perform a building wide scheduling of HVAC equipment operation, 

and reset heating hot water based on outdoor air temperature. 

6‐ Demand Control Ventilation 

There are approximately fifty (50) unit ventilators serving classrooms. We propose to add CO2 sensors 

on each unit ventilator and modulate the fresh air introduced into the classrooms based on the 

occupancy of the space. This will reduce the amount of cold air needed to be heated during the heating 

season while saving energy at the same time. 

 

GIBBONS ELEMENTARY 

 

1‐ Burner Electronic Controls 

The existing burners have mechanical cam controls on boilers which were installed in 1979. We propose 

to install electronic controls on the burners to adjust their operation pattern based on the thermal load.  

2‐ VFD on gym AHUs in the Mechanical Room 

The Gym AHU motor in the mechanical has no variable frequency drives. We propose to install one 3 HP 

VFD to modulate the fan motor speed based on the temperature inside the gym.  

3‐ Energy Management System 

The existing HVAC control system consists of a combination of old pneumatic controls timers for 

equipment operation and scheduling. These controls are antiquated, lack flexibility and accuracy.  

During the heating season, when the outdoor temperature is 30 degrees F or below, the heating is 

overridden and all the HVAC units (Pumps, boilers, UVs) run constantly, including during the unoccupied 

hours. We propose to add a DDC control system as an overlay to the existing pneumatic system. The 

DDC System will allow the building operators to perform a building wide scheduling of HVAC equipment 

operation, and reset heating hot water based on outdoor air temperature. They will also have a better 

monitoring system which will reduce the run hours on the boilers and the heating systems. 

4‐ Demand Control Ventilation 

Gibbons Elementary School has approximately 25 unit ventilators serving classrooms. We propose to 

add CO2 sensors on each unit ventilator and modulate the fresh air introduced into the classrooms 

based on the occupancy of the space. This will reduce the amount of cold air needed to be heated 

during the heating season while saving energy at the same time. 

 



                                                                                        
   
JOSEPH R. DAWE ELEMENTARY 

 

1‐ Energy Management System 

The existing HVAC control system consists of a combination of old pneumatic controls timers for 

equipment operation and scheduling. These controls are antiquated, lack flexibility and accuracy. The 

custodian performs most of the operations manually. We propose to add a DDC control system as an 

overlay to the existing pneumatic system. The DDC System will allow the building operators to perform a 

building wide scheduling of HVAC equipment operation, and reset heating hot water based on outdoor 

air temperature. They will also have a better monitoring system which will reduce the run hours on the 

boilers and the heating systems. 

2‐ Burner Electronic Controls 

The existing burners have mechanical cam controls on boilers which were installed in 1979. We propose 

to install electronic controls on the burners to adjust their operation pattern based on the thermal load.  

3‐ Programmable Thermostats 

One section of the school is cooled by four (4) split systems, ranging from 2 tons to five tons (Total of 11 

ton). The space they served are controlled with manual thermostats, with no option for automatic set 

forward. These spaces are occupied six to eight hours per day only, M‐F. We propose to add 

programmable thermostats to setback the temperature in these spaces during unoccupied hours to save 

energy and extend the life of the split systems. 

4‐ Kitchen Equipment Conversion 

 

The kitchen equipment run on electricity, including the stoves (four). We propose to convert the existing 

stoves to natural gas fires stoves since natural gas is available at the school.  

 

WEST ELEMENTARY SCHOOL 

 

1‐ Kitchen Hood Control 

The kitchen ventilation is achieved by a 5 HP make‐up air which supplies 100% outside air to the kitchen. 

This air is then exhausted through the hood to insure no fume is returned into the facility. The make‐up 

air unit and the exhaust fan are constant volume.  The air supplied to the kitchen needs to be 

conditioned (heated depending on the season and setpoints). The kitchen is open in the morning and 

closes late in the afternoon. We propose to add controls and variable frequency drives on the make‐up 

air unit motor unit and on the exhaust fan motor to modulate based on the smoke and the temperature 

inside the hood. In addition, a schedule to shut off the make‐up air unit and the exhaust fan when the 

kitchen closes will be put in place to save energy. When the temperature in the hood rises or the 

amount of smoke increases, the supply and exhaust fans will ramp‐up their speed to exhaust the fumes 



                                                                                        
   
quickly and reduce the temperature in the hood. They will ramp down when the temperature or the 

smoke in the hood decrease. 

2‐ Energy Management System 

The existing HVAC control system at West School consists of a combination of old pneumatic controls 

timers for equipment operation and scheduling. These controls are antiquated, lack flexibility and 

accuracy.  A set of manual clocks with pneumatic sensors are complex to operate and the custodians get 

confused on how the system works. We propose to add a DDC control system as an overlay to the 

existing pneumatic system. The DDC System will allow the building operators to perform a building wide 

scheduling of HVAC equipment operation, and automatically reset the heating system (Steam boilers 

and main steam valves) based on outdoor air temperature. They will also have a better monitoring 

system which will reduce the run hours on the boilers and the heating systems. 

3‐ Variable Frequency Drives on Gym AHUs 

The Gymnasium is ventilated by two 3 HP air handling units with steam heating coils. The AHUs are 

constant volume. We propose to add a VFD on each AHU to allow the fan motors to vary based on the 

temperature in the space.  

4‐ Steam Traps Replacement 

The building is heated with steam. There is at least one steam trap on each heating unit and one steam 

trap on the distribution lines. They are not regularly serviced. The practice is to replace them at the 

same time once in five years. They have not been replaced for a long period. We propose to replace 

them at the same time, with an accuracy of reducing the energy consumption by a minimum of 3%. 

 

HELEN H. HANSON ELEMENTARY: 

 

1‐ Energy Management System 

The existing HVAC control system at Hanson Elementary School consists of a combination of old 

pneumatic controls timers for equipment operation and scheduling. These controls are antiquated, old 

and inaccurate. During the heating season, when the outdoor temperature is 30 degrees F or below, the 

heating is overridden and all the HVAC units (Pumps, boilers, UVs) run constantly, including during the 

unoccupied hours. We propose to add a DDC control system as an overlay to the existing pneumatic 

system. The DDC System will allow the building operators to perform a building wide scheduling of HVAC 

equipment operation, and reset heating hot water based on outdoor air temperature. They will also 

have a better monitoring system which will reduce the run hours on the boilers and the heating systems. 

2‐ Burners Electronic Control 

The existing burners have mechanical cam controls on boilers which were installed in 1986. We propose 

to install electronic controls on the burners to adjust their operation pattern based on the thermal load.  



                                                                                        
   
3‐ Variable Frequency Drives on Hot Water Pumps 

There are four heating hot water pumps serving four different zones of the school. Two pumps are <1.5 

HP and two pumps are 3 HP each. We propose to add VFDs on these two large pumps to vary the hot 

water flow in the spaces they serve based on the thermal load demand.  

4‐ Demand Control Ventilation 

There are approximately 24 unit ventilators serving classrooms. We propose to add CO2 sensors on each 

unit ventilator and modulate the fresh air introduced into the classrooms based on the occupancy of the 

space. This will reduce the amount of cold air needed to be heated during the heating season while 

saving energy at the same time. 

 

SOUTH ELEMENTARY SCHOOL 

 

1‐ Burners Control 

The existing burners have mechanical cam controls on boilers which were installed in 1986. We propose 

to install electronic controls on the burners to adjust their operation pattern based on the thermal load.  

 

2‐ VFD on Hot Water Pumps 

Two heating hot water pumps are used for circulating heating hot water. Their motors have no VFD. 

Each motor is 3 HP size. We propose to add two 3 HP VFD on each of the two heating hot water pump 

motors and modulate their speed based on the thermal loads of the spaces they serve. 

3‐ Energy Management System 

 

The existing HVAC control system at South Elementary School consists of a combination of old 

pneumatic controls timers for equipment operation and scheduling. These controls are antiquated, old 

and inaccurate. During the heating season, when the outdoor temperature is 30 degrees F or below, the 

heating is overridden and all the HVAC units (Pumps, boilers, UVs, fan motors) run constantly, including 

during the unoccupied hours, until the outdoor air temperature is above 30 degrees F again. This type of 

building operation is expensive and can be improved without freezing hot water pipes, as feared by the 

building operators. We propose to add a DDC control system as an overlay to the existing pneumatic 

system. The DDC System will allow the building operators to perform a building wide scheduling of HVAC 

equipment operation, and reset heating hot water based on outdoor air temperature. They will also 

have a better monitoring system which will reduce the run hours on the boilers and the heating systems 

 

4‐ Programmable Thermostats 

The Teachers Room, the Conference room and the library have manual thermostats controlling the 

temperature in the space.  We propose to replace them and install programmable thermostats to allow 

temperature setback at night and on weekends when the spaces are not occupied. 



                                                                                        
   
E.A. JONES ELEMENTARY SCHOOL 

 

1‐ Pipe Insulation 

There are 25 feet 4”steam pipes on boiler #2 which are bare and uninsulated, resulting in significant 

heat losses. We propose to insulate these bare pipes with appropriate fiber glass to reduce heat losses 

and improve the boilers efficiency. 

2‐ Energy Management System 

The existing HVAC control system at Jones Elementary School consists of a combination of old 

pneumatic controls timers for equipment operation and scheduling. These controls are antiquated, 

inaccurate and complicated to operate.  We propose to add a DDC control system as an overlay to the 

existing pneumatic system. The DDC System will allow the building operators to perform a building wide 

scheduling of HVAC equipment operation, and automatically reset the heating system (Steam boilers 

and main steam valves) based on outdoor air temperature. They will also have a better monitoring 

system which will reduce the run hours on the boilers and the heating systems. 

3‐ Burners Electronic Control  

The existing burners for the steam boilers have mechanical cam controls which were installed at least a 

few decades ago. We propose to install electronic controls on the burners to adjust their operation 

pattern based on the thermal load.  

4‐ Steam Traps Replacement 

The building is heated with steam. There is at least one steam trap on each heating unit and one steam 

trap on the distribution lines. They are not regularly serviced. The practice is to replace them at the 

same time once in five years. They have not been replaced for a long period. We propose to replace 

them at the same time, with an accuracy of reducing the energy consumption by a minimum of 3%. 

 

HIGH SCHOOL 

1‐ Install VFDs on Air Handling units 

AHUs which are used to ventilate, heat and cool various area of the high school are constant volume. 

They are located in the gymnasium, cafeteria, locker rooms and some classrooms and large spaces. We 

propose to install variable frequency drives on each of the AHU fan motor to modulate the speed of the 

fan motor based on the temperature in the space to save electric energy. 

2‐ DDC Overlay on Pneumatic controls 

The existing HVAC control system at the high school consists of a combination of old pneumatic controls 

timers for equipment operation and scheduling. These controls are antiquated, inaccurate and often 

very complex to operate.  We propose to add a DDC control system as an overlay to the existing 

pneumatic system. The DDC System will allow the building operators to perform a building wide 



                                                                                        
   
recalibration of the sensors and pneumatic devices and be able to view their performance on a screen at 

the same time.  

3‐ HVAC Scheduling – Start/ Stop 

This measure consists of upgrading the existing pneumatic controls to allow a strict scheduling of HVAC 

equipment. Currently, scheduling of large equipment is performed individually by mechanical timers, 

while other HVAC equipment (EF, UVs) are not scheduled.  A DDC control system (Front end) combined 

to overlay on pneumatic controls will allow to turn off HVAC equipment based on a schedule set by the 

building operators.  

4‐ Heating Hot Water Temperature Reset 

This measure consists of varying the heating hot water temperature based on outdoor air temperature, 

rather than maintaining a constant water temperature for the heating hot water. This measure saves a 

significant amount of energy when the temperature outside is above freezing. 

5‐ Main Steam Valve Control 

One side of the high school is heated with steam. We propose to control the steam flow from the boilers 

based on outdoor air temperature by matching the space temperature needs with the lengths the main 

steam valve is open/closed during unoccupied hours when no AHUs with steam coils are in use. This 

measure allows to reduce the load on the steam boilers, especially during mild weather to avoid space 

overheating. 

6‐ Pipes and Valves Insulation 

The building has many areas where the insulation of the heating pipes has deteriorating, exposing bare 

pipes. In addition, big size steam valves radiate a lot of heat in the mechanical rooms. This measure will 

consist of insulating heating hot water pipes in the mechanical rooms where the insulation has 

deteriorated, insulation of steam pipes with fiber glass insulation material, and putting insulation 

blankets around large steam valves. 

7‐ Kitchen Hood Control 

The kitchen ventilation is achieved by one make up air unit which supplies 100% outside air to the 

kitchen. This air is then exhausted through the hood to insure no fume is returned into the facility. The 

make‐up air unit and the exhaust fan are constant volume.  The air supplied to the kitchen needs to be 

conditioned (heated depending on the season and set points). The kitchen is open in the morning and 

closes late in the evening. We propose to add controls and variable frequency drives on the air make up 

air fan motor and on the exhaust fans motor to modulate based on the smoke and the temperature 

inside the hood. In addition, a schedule to shut off the make‐up air unit and the exhaust fan when the 

kitchen closes will be put in place to save energy. When the temperature in the hood rises or the 

amount of smoke increases, the supply and exhaust fans will ramp‐up their speed to exhaust the fumes 

quickly and reduce the temperature in the hood. They will ramp down when the temperature or the 

smoke in the hood decrease. 

 



                                                                                        
   
8‐ Boiler Burners Control 

The high school heating system consists of four 6,300 MBH boilers located in two mechanical rooms. 

There are two boilers in each mechanical room. One boiler in each mechanical room is used to handle 

the thermal load during the heating season, while the other one is in standby mode.  

The boilers burners are mechanically controlled. We propose to retrofit them and have them 

electronically controlled. At the same time, we propose to track the excessive amount of air in the stack, 

add VFDs on the boiler supply air motors and modulate the speed of the motors based on the O2 level in 

the exhaust. This strategy maintains an almost constant O2 level in the stack while reducing the amount 

of energy needed to heat cold air brought into the combustion chamber of the boiler. 

9‐ Steam Traps Replacement 

One side of the building is heated with steam. There is at least one steam trap on each heating unit and 

one steam trap on each distribution line. They are not regularly serviced.  The last time these traps were 

replaced was almost ten years ago. The practice is to replace them at the same time once every five to 

seven years. We propose to replace all of them at the same time, with an accuracy of reducing the 

energy consumption by a minimum of 3%. 
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VI. Appendix B: Town of Stoughton Streetlight Retrofit Proposal – 
Speclines 

  



Date:

23-Mar-15

Total Initial Cost
Total Number of 

Fixtures
Total System kW Annual kWh Cost of Energy per kWh

kWh Inflation Rate 

(%/yr)

First Year     

Energy Cost

Proposed Spec-lines LED $362,511 2,123 78.26 326,767 $0.140 2.00% $45,747

Existing HID Fixtures N/A 2,123 211.92 884,898 $0.140 2.00% $123,886

First Year Energy Savings
Cost of Waiting 

(monthly)

Simple Payback 

(years)
IRR (%) Project Cost Interest Rate Payment ($/yr)

Total Project Cost After 

Repayment

No Financing $362,511 -- -- $362,511

5 year Term $362,511 3.00% $79,156 $395,779

10 year Term $362,511 3.00% $42,497 $424,973

$78,138 $6,512 4.64 23%

Note: These are estimated savings only.  Annual and monthly savings are based on a 

number of variables and assumptions that could change over time.  The actual savings 

derived for the project may be higher or lower.  Spec-lines does not imply a warranty of 

performance or savings as calculated and shown within this program and document.

Project Name:

Client:

Ben

Sample FinancingPayback Analysis: Energy Savings

Prepared By:

Stoughton Green Cobra LED Street Light Conversion ROI NGRID TARIFF demo

Town of Stoughton

System Energy Cost Summary

By converting to LED, this project will save 558,132 kWh per year.

$855,594

RETURN ON INVESTMENT 4 years + 7 months

This savings is equal to the emissions 

produced by 81 cars a year!

Or the amount of carbon sequestered by 

315 acres of U.S. forests in one year!

This project would remove 848,463 lbs of CO2 emissions!

10 YEAR SAVINGS

ENERGY USE REDUCED BY 63%
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kWh Inflation Rate (%/yr): 2.00%

Daily Operating Hours: 11.44

No. of Fixtures Annual kWh Cost per kWh Year 1 Energy Costs Rebate per Fixture Costs
per Fixture Installation 

Costs
Total Retrofit Costs Net Project Costs

A 1-20G-350 1,540 152,723 $0.140 $21,381 $91,634 $133 $100 $358,820 $267,186

B 1-20G-350 252 24,991 $0.140 $3,499 $14,995 $133 $100 $58,716 $43,721

C 1-20G-580 102 10,115 $0.140 $1,416 $12,138 $133 $100 $23,766 $11,628

D 1-30F-700 43 12,793 $0.140 $1,791 $5,117 $171 $100 $11,653 $6,536

E 1-30F-700 3 893 $0.140 $125 $536 $171 $100 $813 $277

F 2-40F-1000 96 47,602 $0.140 $6,664 $17,137 $206 $100 $29,376 $12,239

G 2-100F-700 87 77,651 $0.140 $10,871 $25,884 $438 $100 $46,806 $20,922

H -- -- -- -- -- -- -- -- -- --

I -- -- -- -- -- -- -- -- -- --

J -- -- -- -- -- -- -- -- -- --

TOTAL 2,123 326,767 $45,747 $167,439 $529,950 $362,511

Year Payment Total Rebate New Energy Costs New Annual Costs
New Cumulative 

Costs

Existing Energy 

Costs

Existing Cumulative 

Energy Costs

Energy Savings 

(Existing - New)

Net Annual Savings          or 

Costs
Cumulative Savings

1 $42,497 $167,439 $45,747 ($79,195) ($79,195) $123,886 $123,886 $78,138 $203,081 $203,081

2 $42,497 $46,662 $89,160 $9,965 $126,363 $250,249 $79,701 $37,204 $240,284

3 $42,497 $47,596 $90,093 $100,058 $128,891 $379,140 $81,295 $38,798 $279,082

4 $42,497 $48,547 $91,045 $191,102 $131,469 $510,609 $82,921 $40,424 $319,506

5 $42,497 $49,518 $92,016 $283,118 $134,098 $644,707 $84,580 $42,082 $361,588

6 $42,497 $50,509 $93,006 $376,124 $136,780 $781,486 $86,271 $43,774 $405,362

7 $42,497 $51,519 $94,016 $470,140 $139,516 $921,002 $87,997 $45,499 $450,862

8 $42,497 $52,549 $95,047 $565,187 $142,306 $1,063,308 $89,756 $47,259 $498,121

9 $42,497 $53,600 $96,098 $661,285 $145,152 $1,208,460 $91,552 $49,054 $547,175

10 $42,497 $54,672 $97,170 $758,454 $148,055 $1,356,515 $93,383 $50,885 $598,060

11 $0 $55,766 $55,766 $814,220 $151,016 $1,507,531 $95,250 $95,250 $693,311

12 $0 $56,881 $56,881 $871,101 $154,036 $1,661,567 $97,155 $97,155 $790,466

13 $0 $58,019 $58,019 $929,120 $157,117 $1,818,684 $99,098 $99,098 $889,564

14 $0 $59,179 $59,179 $988,299 $160,259 $1,978,944 $101,080 $101,080 $990,645

15 $0 $60,363 $60,363 $1,048,661 $163,465 $2,142,408 $103,102 $103,102 $1,093,747

16 $0 $61,570 $61,570 $1,110,231 $166,734 $2,309,142 $105,164 $105,164 $1,198,911

17 $0 $62,801 $62,801 $1,173,033 $170,069 $2,479,211 $107,267 $107,267 $1,306,178

18 $0 $64,057 $64,057 $1,237,090 $173,470 $2,652,681 $109,413 $109,413 $1,415,591

19 $0 $65,338 $65,338 $1,302,429 $176,939 $2,829,620 $111,601 $111,601 $1,527,192

20 $0 $66,645 $66,645 $1,369,074 $180,478 $3,010,098 $113,833 $113,833 $1,641,025

TOTAL $424,973 $1,111,540 $1,369,074 $3,010,098 $1,898,558 $1,641,025

NEW LED SYSTEM COSTS AND INCENTIVES SAVINGS BY SWITCHING TO LEDEXISTING SYSTEM COSTS

New Fixture

Stoughton Green Cobra LED Street Light Conversion ROI NGRID TARIFF demo

Town of Stoughton

Note: These are estimated savings only.  Annual and monthly savings are based on a number of variables and assumptions 

that could change over time.  The actual savings derived for the project may be higher or lower.  Spec-lines does not imply a 

warranty of performance or savings as calculated and shown within this program and document.

Project Name:

Client:
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VII. Appendix C: MMBTU Conversion Chart – DOER   

MMBTU Conversion Chart7 

 
Fuel Energy Content of Common Fossil Fuels per DOE/EIA 
BTU Content of Common Energy Units – (1 million BTU equals 1 MMBTU) 

• 1 kilowatt hour of electricity = 0.003412 MMBTU 
• 1 therm = 0.1 MMBTU 
• 1 ccf (100 cubic foot) of natural gas = 0.1028 MMBTU (based on U.S. consumption, 2007)  
• 1 gallon of heating oil = 0.139 MMBTU  
• 1 gallon of propane = 0.091 MMBTU 
• 1 cord of wood = 20 MMBTU 
• 1 gallon of gasoline = 0.124 MMBTU (based on U.S. consumption, 2007) 
• 1 gallon of E100 ethanol = 0.084 MMBTU 
• 1 gallon of E85 ethanol = 0.095 MMBTU 
• 1 gallon of diesel fuel = 0.139 MMBTU 
• 1 gallon of B100 biodiesel = 0.129 MMBTU 
• 1 gallon of B20 biodiesel = 0.136 MMBTU8 
• 1 gallon of B10 biodiesel = 0.137 MMBTU7 
• 1 gallon of B5 biodiesel = 0.138 MMBTU7 
• 1 barrel of residual fuel oil = 6.287 MMBTU 

 

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


