
Steven Winter Associates, Inc. 

 Improving the Built Environment Since 1972 

Connecticut:    61 Washington Street, Norwalk, CT 06854    203.857.0200 

New York:   307 7
th
 Avenue, Suite 1701, New York, NY 10001  212.564.5800 

Washington DC:  1112 16
th
 Street NW, Suite 240, Washington, DC 20036  202.628.6100 

 

NYSRD58_3025 

May 3
rd

, 2013 

 

 

 

 

 

FLEXTECH STUDY 

 

 

Town of Bedford – Police Department 

 

 

307 Bedford Road 

Bedford Hills, NY 10507 

 

 

 

 

 

 

New York State Energy Research and 

Development Authority 
17 Columbia Circle 

Albany, New York 12203-6399 

 

 

 

 

 

 

 



Facility Energy Audit Report Town of Bedford Police Department 

Draft, 5/3/2013 © 2013 Steven Winter Associates, Inc. Page 2 of 77 

For questions regarding this report or other programs offered by NYSERDA, please contact Timothy Gilroy 

at 866-697-3732 extension 3445 or by email at tg2@nyserda.org.Timothy Gilroy at 866-697-3732 

extension 3445 or by email at tg2@nyserda.org. 

 

We hope the findings of this report will assist you in making decisions about energy efficiency 

improvements in your facility. Thank you for your participation in this program. 
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Andrew Cuomo, Governor 

 

New York State Energy Research and Development Authority 
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EXECUTIVE SUMMARY 

Project Overview 

During multiple site visits Steven Winter Associates conducted walk-through energy surveys at the Town of 

Bedford Police Department in Bedford Hills, New York.  The surveys were performed under the guidelines 

for an ASHRAE Level II Energy Audit as part of NYSERDA’s FlexTech Program.  The objective of the 

study was to determine if energy use at the building could be decreased, thereby increasing efficiency.  This 

report will provide the Town of Bedford and the Police Department with a technical and economic strategy 

by which to modify their energy systems and operating practices while improving occupant comfort and 

reducing energy consumption.  

 

The Town of Bedford Police Department is a single-story, 8,000 square foot police station located at 307 

Bedford Road in Bedford Hills.  Renovated in 1979, the building was formerly operated as a milk and 

cheese processing facility and then a restaurant.  The building consists of various spaces including offices 

for lieutenants, detectives and the Chief of Police as well as locker rooms, police dispatch, a classroom, a 

processing and holding area and a small 

kitchen.  

 

Utility billing for the Town of Bedford 

Police Department was collected and entered 

into the U.S. Environmental Protection 

Agency’s (EPA) Energy Star
®
 Portfolio 

Manager Energy Benchmarking System.  

During the 12-month period from December 

2011 to November 2012, the building 

consumed 159,000 kWh of electricity and 

3,156 gallons of No.2 fuel oil for a total 

annual consumption of 980 MMBtu of 

energy.  The total energy cost for the period 

was $24,854, or $3.11 per square foot.   

 

The Police Department was categorized in Portfolio Manager as an “Other – Fire Station/Police Station” 

space type. As a result the building has not received an Energy Star Rating
®
. However, for the period from 

December 2011 to November 2012 the Site and Source Energy Use Intensities (EUI) were calculated to be 

126 kBtu/ft
2
/yr and 282 kBtu/ft

2
/yr, respectively.  This compares to National Median Site and Source EUIs 

of 82 kBtu/ft
2
/yr and 146 kBtu/ft

2
/yr, respectively, indicating that the building performs more poorly than 

other fire stations/police stations with similar characteristics.   
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SUMMARY OF FINDINGS AND RECOMMENDATIONS 

The table below shows measures identified for potential energy reduction: 
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ECM #1: Exterior Lighting 

Controls
R Elec 3,030 - - $307 $0 0.0

ECM #2: Insulate Hot Water 

Piping
R Oil2 - - 43 $1,068 $300 0.3

ECM #3: Hot Water 

Temperature Reset
R Oil2 - - 59 $1,452 $1,000 0.7

ECM #4: Install Natural Gas 

Boiler
R Oil2 - - 24 $5,665 $8,200 1.4

ECM #5: Install Occupancy 

Sensors
R Elec 6,063 - - $546 $2,550 4.7

ECM #6: Façade Upgrades R Elec, Oil2 2,492 - 92 $2,490 $24,799 10.0

11,585 0 219 $11,527 $36,849 3.2

NR: RTU Replacement NR Elec 24,944 - - $2,200 $58,660 26.7

NR: Install Solar PV System on 

the Roof
NR Elec 31,632 - - $2,847 $123,849 43.5

Total   

Notes:

1.  Measure Status:  Implemented (I); Recommended (R); Further Study Recommended (RS); Not Recommended (NR)

2.  Fuel Type Saved:  Elec, NGas, Oil2, Oil4, Oil6, Coal, LPG.  MMBtu = 1,000,000 Btu
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BUILDING DESCRIPTION 

Renovated in 1979 to become the Town of Bedford Police Department the building is a single-story 

structure of approximately 8,000 square feet that operates 24 hours per day 7 days per week.  Prior to 1979 

the building was used as a restaurant and prior to the restaurant served as a milk and cheese processing 

facility.  The building consists of various spaces including offices, locker rooms, police dispatch, a 

classroom, a processing and holding area and a small kitchen.  The Police Department neighbors several 

other town buildings and as such the surrounding parking lots serve as parking for both various official 

police vehicles, town equipment vehicles and visitor parking. 

 

The Police Department has approximately 53 occupants with most office staff occupying the building under 

a normal work schedule of 9AM to 5PM, Monday through Friday.  Detectives occupy the building for an 

extended period from approximately 7AM to 11PM, Monday through Friday.  Areas such as police dispatch 

have 24 hour occupancy 7 days per week.   

 

NYSEG both supplies and delivers electricity to the Police Department while No.2 fuel oil is supplied and 

delivered by Goodrow Fuel Oil. 

 

SWA engineers completed the energy surveys and subsequent report for the Town of Bedford with full 

cooperation from the police department and the Town of Bedford staff.  There is no maintenance staff for 

the building but a facility conditions interview was conducted with Chief of Police William Hayes, 

Lieutenant Collins and the Town of Bedford Director of Energy Resources Mark Thielking to acquire 

critical information including weekly hours of operation, occupancy, space temperature set points and other 

building operational details.  The interview was followed by a comprehensive facility walkthrough and 

inspection of all major HVAC equipment, controls, lighting systems, and building envelope.  Lieutenant 

Collins and Mr. Thielking accompanied SWA throughout the walk-through so as to best address any 

questions and concerns.  SWA noted equipment conditions, operational deficiencies and concerns expressed 

by building staff.   

 

Building Systems Narrative 

Heating System 

The Town of Bedford Police Department is heated by a single 

Weil-McLain No.2 fuel oil hot water boiler.  The boiler has a 

nominal output of 212,000 Btu/Hr with an efficiency of 85% and 

is maintained by Goodrow Fuel Oil.  The HW is distributed by two 

1/12 HP constant volume pumps to perimeter baseboard radiators 

that are fitted with hand valves.  The control valves are not 

modulated by the building staff and it was indicated that the space 

is often overheated.  It was also indicated that the heating system 

and the RTUs responsible for cooling the space may be operated at 

the same time and building occupants have witnessed this occur.  

Additionally, during the initial site survey of the Police 

Department many of the windows were open to regulate the 

overheating of the space.   
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The heating hot water system is activated when outside air temperature is below an adjustable set point 

temperature which was set to 50°F during the site surveys.  Hot water supply temperature is constant and 

not based on an outdoor air temperature reset schedule.  Supply temperature was approximately 148°F 

during a site survey when outside air temperatures were approximately 35°F.  The HW system is operated 

24/7 during the winter months to maintain space temperatures even during times of low occupancy.  Fuel 

oil is stored in a buried tank outside of the Police Department. 

 

It was also observed during the site survey that several sections of the HW piping were inadequately 

insulated and because the HW piping travels through the plenum space above the drop ceiling the heat loss 

from the piping is increased.   

 

Cooling System 

Cooling at the Town of Bedford Police Department is provided by five Carrier roof-top units and a single 

Sanyo split package unit. All of the units use R-22 refrigerant and total 20 Tons of cooling.  The units are 

run 24/7 during the summer months to maintain space conditions which are regulated by occupant 

controlled thermostats placed throughout the Police Department.  It was indicated that space temperatures 

were often inconsistent when moving between various areas and was a notable issue.  Another indicated 

issue for the Police Department was air quality.  According to building staff complaints have been received 

previously and the system was given a basic cleaning however the supply grills for the RTUs were 

noticeably dusty/dirty.  Additionally, it was noted that the RTUs appeared to be nearing the end of their 

useful life, one of the compressors requires repair and the units have not received regular maintenance 

which includes filter replacement.  As a general note, the production of R-22 will be phased out by 2020 in 

accordance with The Montreal Protocol
1
.  Any new equipment to be installed should utilize refrigerant 

410A or other similarly environmentally conscious refrigerant with no phase-out date. 

 

The original design detailed that the five 

RTUs are zoned such that HVAC-1 

delivers air solely to the classroom and 

the thermostat for this unit is also 

located in the classroom.  HVAC-2 

delivers air to the record room, a 

lieutenant’s office and the reporting 

room.  The thermostat for the zone is 

located in the record room.  HVAC-3 

delivers air to the zone which contains 

the chief’s office, the secretary’s office, 

vestibule, lobby, two conference rooms, 

hallway, juvenile officer room and 

corridor.  The thermostat for the zone is 

located in the chief’s office.  HVAC-4 

serves the detective office, corridor, two interrogation rooms, processing room, locker room and call room.  

The thermostat for the zone is located in the detectives’ office.  HVAC-5 serves the desk area, work area, 

smaller locker room, dark room, lab, corridor and the detective sergeant’s office.  The zone control 

thermostat is located in the desk area.  However, after the site survey it was noted that several of the rooms 

have changed function as there are now three lieutenants whereas in the original design there was only a 

                                                      

1
 http://www.epa.gov/ozone/intpol/ 
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single lieutenant office.  One of the new lieutenant offices is served by the Sanyo split unit.  For the 

purposes of estimating the load within each of the zones it is assumed that the ductwork has not undergone 

major changes and the zones are still served by the unit installed in same location as the original unit.  As 

such the cooling capacities of each unit are listed below. 

 

HVAC-1: 3 Ton Carrier RTU 

HVAC-2: 3 Ton Carrier RTU 

HVAC-3: 5 Ton Carrier RTU 

HVAC-4: 4 Ton Carrier RTU 

HVAC-5: 4 Ton Carrier RTU 

1 Ton Sanyo Split Unit 

 

 

Ventilation System 

A total of 13 exhaust fans work in unison to provide 

ventilation throughout the building.  Five (5) exhaust fans 

are installed horizontally through the back wall of the 

Police Department, two (2) exhaust fans are installed 

vertically through the roof and six (6) smaller exhaust fans 

are installed in the plenum space.  The exhaust fans are 

controlled by switches and serve areas including the 

classroom, kitchen, locker room, bathrooms, and holding 

area.  Specifically two (2) horizontally mounted fans are 

responsible for the classroom, one (1) is responsible for the 

call room, one (1) for the detectives and the last is for 

locker rooms and adjacent toilets.  One (1) of the roof 

mounted exhaust fans is responsible for what was originally designated as two conference rooms but have 

since changed purpose.  The other roof mounted exhaust fan serves the holding area.  Finally, the smaller 

exhaust fans are allocated such that a single fan serves the original teletype room and communications 

room, one (1) fan serves the dark room, one (1) for existing men’s bathroom, one (1) for the existing 

women’s bathroom and two (2) for the additional two (2) lavatories.  All of the smaller exhaust fans are 

ducted to vents in the plenum side wall and are equipped with electronic dampers. 

 

During the survey it was noted that the ductwork for the exhaust fan which serves the classroom is not 

connected to the exhaust grill.  As a result the exhaust fan works to pull plenum air out of the building.  

This disconnection also allows plenum air to enter the classroom which can lead to increase energy 

consumption and decreased air quality. 

 

Domestic Hot Water 

The Town of Bedford Police Department is provided DHW by a single electric hot water heater.  Although 

the hot water heater is not equipped with any means of determining water temperature the water is delivered 

to the bathrooms and showers before returning back to the boiler to be reheated.  It was noted that the DHW 

temperature appeared to be adequate when called for the bathrooms throughout the Police Department. 
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Lighting 

Interior lighting throughout the Town of Bedford Police Department has been recently upgraded with 

efficient lamps and ballasts.  The new fixtures are equipped with electronic ballasts and four (4) 32W 

lamps.  Exterior lighting in the front of the building is provided by eight (8) recessed 150W incandescent 

lamps while lighting in the rear of the building is provided by five (5) recessed 175W mercury vapor lamps.  

A single halogen spot light provides lighting for the flag pole in front of the building.  SWA also noted that 

all exit signs were equipped with LEDs. 

   

Interior lighting is manually operated by wall switches.  During the site surveys SWA noticed lights on in 

several unoccupied areas throughout the building.  Exterior lighting is operated by a time-clock which was 

noted to activate the lights at 6PM and deactivate at Noon the following day.  Lastly, the flag pole light is 

operated by a daylight sensor. 

 

Controls System 

The building does not currently use a centralized control 

system to monitor and control equipment.  Instead the 

heating system is controlled by a local controller which 

activates when the measured temperature is below the 

adjustable set point which was set at 50°F.  At which point 

the boiler is fired to deliver hot water to the perimeter 

baseboard radiators.  Hand valves isolate flow into the 

radiators and are seldom used.  Due to the 24/7 occupancy 

of the building the heating system must maintain comfort 

conditions 24/7 during the heating season.  Cooling is 

available year round and the cooling system is operated 24/7 

during the cooling season to maintain comfort conditions 

throughout the building even during low occupancy.  The 

individual RTUs are controlled by a corresponding 

thermostat that is placed within the controlled zone.  The 

thermostats are adjusted by building occupants to satisfy 

comfort requirements.  The exhaust fans are run as needed and are controlled by switches placed within the 

exhausted space.  SWA recommends the installation of a sophisticated programmable thermostat to control 

both the RTUs and the boiler.  This will prevent any simultaneous heating and cooling by locking out the 

RTUs during the heat season and also track space temperatures to limit overheating.   

 

Electrical Systems 

Electric service to the building is provided by NYSEG and configured as a 208 volt, three-phase, four-wire 

wye system.  The service passes through a single 400A switch and is connected to three distribution panels 

designated LM, PM, and MDP.  Also connected to the electrical system is a single 45kW diesel generator.  

The generator if needed supplies power to the panels designated LM and PM which include lighting, 

receptacles and various other electrical loads.  However, the five RTUs and Sanyo split unit are not 

connected and would not be available in the case of power failure.  The Police Department is currently 

considering replacing the generator as it is nearing the end of its useful life. 
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Building Envelope 

The Town of Bedford Police Department was formerly operated as both a milk and cheese processing 

facility and a restaurant but received several updates and renovations when it officially became the Police 

Department in 1979.  The building’s exterior walls are comprised primarily of a brick masonry façade 

backed by concrete masonry units (CMU) and rigid insulation.  It was noted that the finished interior walls 

were constructed such that a narrow air gap exists between the CMU exterior wall and the gypsum board 

interior wall.  During a site survey air movement was documented in the small gap. The exterior wall is 

penetrated by sliding double-pane aluminum frame windows that are equipped with locks but some were 

not fully closed and locked during the site surveys.  As a result air infiltration was documented and results 

in increased energy consumption.  Additionally, unlocked windows can pose as a security risk for a 

building which normally has restricted access.   

 

During the interview with building occupants SWA was 

informed that a portion of the roofing material peeled 

back sometime in 2009.  It was estimated that 

approximately 25% of the roof was affected and 

subsequently reattached.  SWA noted that the roof was 

generally in poor condition with much of the roofing 

material bubbling up and large collections of water.  

However, after the repair building staff has not 

experienced any leakage issues.  It is recommended that 

the roof be replaced to prevent any further damage or 

prevent the possibility of leakage in the future. To 

determine the energy savings resulting from the roof 

replacement a Level III energy audit with energy model 

would need to be completed but the estimated cost to 

remove the current roof and install a new roof is approximately $63,000. 

 

The Police Department main entrance includes a vestibule area with the exterior and interior doors being 

constructed of glass and aluminum frames.  Access to the Police Department is restricted by electronically 

locking the interior set of doors which were noted to have proper weather-stripping.  The exterior doors 

however permit access to the vestibule and were noted to require weather-stripping replacement.  Within 

the vestibule is a single hot water radiator and two (2) vending machines.  The lack of proper weather-

stripping and door sweeps on these doors allows conditioned air to escape the building and results in wasted 

energy. 

 

Finally, the Police Department has a small plenum area above the drop ceiling which is consistent 

throughout the building.  It was noted during the inspection of the roof that this plenum area is vented to the 

outside and allows conditioned air to exit as well as unconditioned air to enter the plenum space.  This can 

not only affect occupant comfort by decreasing air quality but also significantly increase energy 

consumption.  The drop ceiling was intended to act as a thermal barrier but has sporadic insulation 

coverage.  A more permanent thermal barrier should be created at the roof line to maintain a comfortable 

temperature in the conditioned space.   
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ENERGY USE ANALYSIS WITH EPA PORTFOLIO MANAGER RESULTS 

Overall Energy Performance 

Energy consumption at the Town of Bedford Police Department is comprised of electricity and No.2 fuel 

oil.  Billing analysis and Energy Star
®
 benchmarking was conducted for the 12-month time period between 

December 2011 and November 2012.  Total energy consumption for the analysis period was 980 MMBtu, 

resulting in a utility cost of $24,854. 

 

 

 

SWA entered information about the Town of Bedford Police Department into the U.S. Environmental 

Protection Agency’s (EPA) Energy Star
®
 Portfolio Manager Energy Benchmarking System.  The facility 

was categorized as an “Other – Fire Station/Police Station" space type.  Currently, the system does not 

determine Energy Star Rating
®

 values for “Other” space types.  However, should Energy Star start 

providing Fire Stations/Police Stations with rating in the future a score of 69 is required for LEED for 

Existing Buildings certification and a score of 75 is required for Energy Star
®
 certification.  While an 

Energy Star Rating was unavailable, the system did generate Site and Source Energy Use Intensities (EUI).  

The Site EUI for the building is 126 kBtu/ft
2
/yr and the Source EUI is 282 kBtu/ft

2
/yr. This compares to 

National Median Site and Source EUIs of 82 kBtu/ft
2
/yr and 146 kBtu/ft

2
/yr, respectively, indicating that 

the building performs more poorly than other fire stations/police stations with similar characteristics 

 

The EPA considers source energy (energy used at point of generation) a more equitable assessment of 

building-level energy efficiency than site energy (energy used in the building).  Source energy incorporates 

system losses from transmission, delivery and generation, where as the site energy is a measure of the 

energy used by the building itself. 

  

Site Energy in MMBtu Source Energy in MMBtu Cost % Total Site Energy % Total Source Energy % Total Cost 
Cost /

Site MMBtu

Electricity 159,000 kWh 543 1,812 $14,021 55% 80% 56% $26 

No. 2 Fuel Oil 3,156 Gallons 438 442 $10,832 45% 20% 44% $25 

980 2,254 $24,854 100% 100% 100% $25 Totals

Town of Bedford - Police Department - Annual Energy Consumption and Costs

Energy
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Energy Analysis 

The annual energy consumption and costs are broken down in Figures 1 and 2 below: 

 

  

Figure 1 

 

 

Figure 2 

 

Electricity accounts for approximately 55% of total energy consumption and 56% of the cost.  While No.2 

fuel oil consumption accounts for only 45% of total energy consumption and 44% of the cost.  As such the 

cost per MMBtu is nearly the same.  This is due to the low cost of electric energy which is discussed below. 

 

Electricity 
55% 

No. 2 Fuel 
Oil 45% 

Annual Energy Consumption 
Breakdown 

Total = 980 MMBtu 

Electricity 
56% 

No. 2 Fuel 
Oil 44% 

Annual Energy Cost Breakdown 
Total = $24,854 
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The Town of Bedford does not currently employ the services of an Energy Services Company (ESCO).  An 

ESCO is a business that, among other things, assesses a client’s utility requirements and arranges for the 

client to procure energy commodities at the most competitive rates.  SWA recommends that the Town of 

Bedford investigate ESCO options in order to ensure they receive the most attractive utility pricing. 

 

Utility consumption at the Town of Bedford Police Department has been further broken down by major 

building end uses and because consumption is not sub-metered by separate end uses; the figures calculated 

in the breakdowns are estimates based on building and equipment information and facility-provided hours 

of operation.   

Figure 3.1 below shows a breakdown of annual energy costs by end use while figures 3.2 and 3.3 show site 

and source energy use broken down by end use.   

 

 

Figure 3.1 

 

Fans & Pumps, 2% 

Cooling, 26% 

Lighting, 17% 

Plug Loads, 9% 

DHW, 2% 

Fuel Oil Heating, 
44% 

Energy Cost Breakdown by End Use:  Total = $24,854 
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Figure 3.2 

 

 

Figure 3.3 

 

Because buildings are the major users of energy, they also contribute significantly to greenhouse gas 

emissions.  Carbon dioxide is by far the most common greenhouse gas released during energy generation; 

however, others like methane and nitrous oxide also contribute.  When analyzing a commercial building, 

Carbon Dioxide Equivalent (CO2e) can be calculated based on the total energy consumed by the 

building. This calculation takes all greenhouse gases and energy generation methods into account and 

results in a single quantity for simple comparison. Annual energy use at the Town of Bedford Police 

Department generates approximately 182,934 pounds of CO2e.  Figure 4 below shows a breakdown of 

the building’s greenhouse gas emissions by end use: 

 

Fans & Pumps, 2% 

Cooling, 25% 

Lighting, 17% 

Plug Loads, 9% 

DHW, 2% 

Fuel Oil Heating, 
45% 

Site Energy Breakdown by End Use:  Total = 980 MMBtu 

Fans & Pumps, 2% 

Cooling, 37% 
Lighting, 25% 

Plug Loads, 13% 

DHW, 3% 

Fuel Oil Heating, 
20% 

Source Energy Breakdown by End Use:  Total = 2,254 MMBtu 
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Figure 4 

 

Electricity 

Electricity is purchased and delivered to the building by Con Edison.  A single electric service supplies the 

entire building.  Annual electric consumption between December 2011 and November 2012 was 159,000 

kWh, resulting in a total cost of $14,021 and an average aggregated rate of $0.09 per kWh.  Consumption 

for this period was greatest during the month of January, when the building used approximately 17,940 

kWh of electricity.  For the limited available demand data a peak demand of 50 kW occurred in March.  

Figure 5.1 below provides a breakdown of total electrical consumption based on end use.   

 

 

Figure 5.1 

 

Fans & Pumps 2% 

Cooling 28% 

Lighting 19% 

Plug Loads 10% 

DHW 3% 

Fuel Oil Heating 
38% 

Greenhouse Gas Emissions Breakdown:  Total = 182,934 lbs. 

Fans & Pumps 3% 

Cooling 46% 

Lighting 31% 

Plug Loads 16% 
DHW 4% 

Electric Consumption Breakdown by End  Use:  Total = 159,000 kWh 
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Figure 5.2 graphs a comparison of the building’s monthly electrical usage for the previous two years. 

Overall, electrical use decreased by 18% when comparing the 2010-2011 period to the 2011-2012 period 

and is particularly apparent in peak winter and peak summer months indicated by the annual kWh line. The 

cause for the change in consumption for the winter months could be a reduction in simultaneous heating 

and cooling while the reduction for the summer months could be the result of the lighting upgrade 

completed in the spring. It was also noted that one RTU was inoperable during the previous summer and 

could also have impacted the energy consumption.  In general it is noted that the shape of the consumption 

profiles is not consistent from year to year.  This suggests that the controls, set points, equipment or 

occupancy may also be inconsistent and further suggests the need for a centralized controls system.  The 

graph also shows that the Police Department’s electric consumption profile does not follow a typical pattern 

for buildings of similar type; electric consumption should be at a minimum during the winter months when 

the cooling system is not in use and the fuel oil fired boiler is active. 

 

 

Figure 5.2 

 

Figure 5.3 shows the building’s monthly electric demand profile for the period between February 2012 and 

November 2012.  Electric demand is the highest average kilowatts used in a thirty minute interval during 

the month. The graph shows the peak demand during each monthly billing period. Because only a short 

period of demand data was available for analysis a comparison between two years of data was not 

completed and the peak demand may have occurred in January which is not available for analysis.  

However, the graph does show a demand spike in March 2012 which is not typical for a building with 

electrical cooling systems.  Additionally, a minimum demand of 25 kW in both June 2012 and July 2012 is 

inconsistent with an electrically cooled building.  This further suggests variations in the controls and set 

points and also further suggests the need for a centralized controls system. 
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Figure 5.3 

 

Figure 5.4 below relates the monthly electrical consumption and the number of Cooling Degree Days in that 

month.  Cooling degree days (CDD) are the number of degrees that a day’s average temperature is above a 

specified baseline temperature of 50°F.  On days when the average temperature is more than 50°F, it is 

assumed that the building requires cooling.  On days when the average temperature is below 50°F, cooling 

is not required and CDD equals zero.  It is apparent from the graph that electrical consumption does not 

correlate with the curve of CDD.  This is particularly apparent during November 2012 when CDD are at 

and a minimum and consumption has increased from October when the number of CDD was higher.  This 

suggests the need for a centralized controls system which can prevent fluctuation in energy consumption 

and prevent simultaneous heating and cooling which may have occurred in November.  

 

 

Figure 5.4 
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No. 2 Fuel Oil 

Fuel Oil is purchased and delivered to the Town of Bedford Police Department by Goodrow Fuel Oil.  Oil 

is used solely by the hot water boiler that provides heat for all spaces in the Police Department.  Annual fuel 

oil consumption between December 2011 and November 2012 was 3,156 gallons, resulting in a total cost of 

$10,832 and an average aggregated rate of $3.43 per gallon.  Figure 6 shows the bill date, gallons purchased 

and cost per purchase for the No.6 fuel oil that the Police Department procures from Goodrow Fuel Oil.  

 

Bill Date Amount (Gallons) Cost ($) 

12/21/2010 300 $797 

2/5/2011 800 $2,398 

8/26/2011 75 $284 

9/1/2011 97 $369 

10/31/2011 1,006 $3,773 

12/12/2011 1,174 $3,766 

2/17/2012 701 $2,422 

10/12/2012 1,100 $3,893 

10/26/2012 66 $275 

10/31/2012 52 $217 

11/2/2012 63 $260 

Totals 3,156 $10,832 

Figure 6 

 

A figure providing the breakdown of total fuel oil consumption based on end use is not included as the only 

system to contribute to the consumption is the heating system.  As such the entire consumption is attributed 

to space heating. 
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PROJECT RESULTS AND RECOMMENDATIONS 

Overview 

The Project Summary Sheet that follows the Executive Summary lists estimated costs and savings for each 

recommended ECM.  Each ECM is discussed in detail in the following section with a brief recommendation 

on how to measure and verify the savings after implementation. These Measurement and Verification 

(M&V) methods are recommended in accordance with the International Performance for Measurement and 

Verification Protocol (IPMVP) guidelines.  The recommended options (A, B, C or D) were determined 

based on a combination of cost, magnitude of savings, and reasonableness of methods. This process is 

described in more detail at the Efficiency Valuation Organization’s website: www.evo-world.com. 

   

Methodology  

Potential energy conservation measures (ECMs) were evaluated after the site survey, operator interviews 

and collection of data necessary to perform the technical and economic analyses.  This evaluation was 

completed to ASHRAE Level II standards through spreadsheet analysis.  It is recommended that complex 

measures be further evaluated to Level III standards prior to implementation.    

 

 

Methodology Flow Chart 

 

 

Site Survey/Data 

Collection 

 

 

Evaluate Potential 

ECMs 

Spreadsheet Analysis: 

Baseline  

vs. 

ECMs 
Economic Assessment 

(Simple Payback) 

Recommendations 

(End of Level II 

Process) 

Level III Audit (if 

necessary) 

Implementation 
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To assess energy savings associated with each measure, the baseline for consumption was compared 

individually to consumption totals calculated for each measure. The baseline for equipment was obtained 

from monthly utility bills and steam and electric data and analyzed against daily weather data.  Results were 

then calibrated as necessary.  

 

Energy consumption associated with each measure was then assessed individually based on the technical 

performance of new equipment and then compared to the corresponding baseline in order to determine 

energy savings.  Cost savings were determined using the projected energy savings and incremental energy 

rates from energy bills. 

 

All potential ECMs were analyzed.  They are listed in this section of the report as Recommended or 

Considered but Not Recommended based on technical and/or economic feasibility.  Prior to implementation, 

confirmation of projected savings and cost may be required for capital intensive measures.  

 

The following assumptions were used in calculating the savings: 

1. Building energy usage patterns remain relatively unchanged in the near future (no significant 

occupancy change and/or space conversion).  

2. Energy costs remain relatively stable (although we believe electricity costs will escalate). 

3. Building systems operation remains relatively unchanged (unless change is related to a 

recommended ECM). 

 

An economic analysis was performed for each measure using historical cost estimates from similar projects 

and pricing solicited from vendors. The cost savings were divided by implementation costs in order to 

determine simple payback for each measure.   
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Proposed Energy Conservation Measures (ECMs) 

Each ECM is discussed in this section.  Please see the Project Summary Sheet at the end of the Executive 

Summary for estimated costs and savings. 

 

ECM #1:  Exterior Lighting Controls 

Existing Conditions 

Exterior lighting for the building is limited but is controlled by a timer.  

Upon inspection it was noted that the timer may be incorrectly setup 

such that it provides lighting from 6PM to Noon the following day.  

SWA recommends reevaluating the operating hours of the exterior 

lighting as it may not be necessary to operate the exterior lights until 

Noon.  

Measure Description 

It is recommended that the timer be set such that exterior lighting is 

provided from 6PM to 8AM the following day.  This will reduce the 

operating time of the lighting and reduce the associated electrical 

consumption. 

Repairs Required 

No repairs are expected as a result of this measure. 

Operations and Maintenance Impacts 

A limited impact in operations and maintenance can be expected as the reduction in operating hours will 

increase the life of each lamp. 

Equipment Life 

Only a limited increase in lamp life can be expected as a result of this measure. 

Savings 

Savings is the result of reduced operating hours and reduced electrical consumption. 

Measurement and Verification 

Option A, Retrofit Isolation with Key Parameter Measurement, would be appropriate for this measure.  

Actual power draw from each fixture, before and after retrofit, can be measured initially with a Watt meter, 

and assumed to be constant during operation.  Operating hours then must be determined and energy savings 

can be calculated. 

 

ECM #2:  Insulate Hot Water Piping 

Existing Conditions 

While surveying the HW piping throughout the Police Department, it was noted that the hot water piping 

was well insulated within the boiler room but was lacking insulation for portions of the piping above the 

drop ceiling.  Missing insulation allows for hot water pipes to radiate heat into the plenum space which does 

not require heating.  This unwanted heat transfer allows for system heat loss, which greatly reduces the 

amount of heat delivered to the baseboard radiators.  These system losses are energy wasted, which also 

results in added fuel oil costs. 

Measure Description 
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SWA recommends that all non-insulated hot water piping be insulated to mitigate heat loss and reduce fuel 

oil consumption. The existing insulation appeared to be in good condition however any section found to be 

damaged should also be replaced.  Included below is a table from ASHRAE 90.1 2007 documenting the 

recommended pipe insulation thickness based on pipe size and operating temperatures. This should serve as 

the guideline for any new insulation installed as well as means of evaluation for the existing insulation. 

Savings for this measure will result from reduced fuel oil consumption in producing hot water for use 

throughout the PD. 

 

Repairs Required 

Any damaged insulation found should be replaced following the table above.  Piping throughout the PD 

appeared to be in good condition however any damaged or leaking piping will need to be replaced prior to 

the installation of the insulation. 

Operations and Maintenance Impacts 

Operations and maintenance will be slightly increased such that periodic inspection of the insulation should 

be completed to ensure that it is good condition and complete. 

Equipment Life 

The new piping insulation can be expected to last 20 years with minimal disturbance. 

Savings 

Savings is the result of reduced heat loss and reduced fuel oil consumption during the entire heating season. 

Measurement and Verification 

Option C, Utility Data Analysis, would be the most accurate assessment tool to track the results of this 

ECM.  Fuel oil delivery data is available through Goodrow.  Delivery amount and frequency should be 

compared before and after measure implementation and normalized with weather data. 
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ECM #3:  Hot Water Temperature Reset 

Existing Conditions 

The heating hot water system is activated when outside air temperature is below an adjustable set point 

temperature which was set to 50°F during the site surveys.  Hot water supply temperature is constant and 

not based on an outdoor air temperature reset schedule.   

Measure Description 

SWA recommends that the Town of Bedford Police Department consider implementing a heating hot water 

temperature reset schedule based on outdoor air temperature. As the outdoor air temperature increases, the 

boilers can generate lower heating hot water supply temperatures. A reduction in heating hot water supply 

temperature will reduce the load on the boilers and reduce fuel oil consumption.  This will require a 

controller to be installed to determine the appropriate heating hot water based on the measured OA 

temperature.  This will also reduce the occurrence of overheating. 

Repairs Required 

Any broken or improperly functioning heating hot water equipment will need to be repaired/replaced prior 

to the implementation of the reset schedule. 

Operations and Maintenance Impacts 

The implementation of the reset schedule should have very little impact on the operations and maintenance 

of the heating system.  However, the OA temperature sensor will need to be checked periodically to verify 

calibration. 

Equipment Life 

The controls equipment require to implement the reset schedule can be expected to last approximately 15 

years.  

Savings 

Energy savings are the result of lower HW temperatures being delivered from the boiler.  By basing the 

temperature on OA it reduces the load on the boiler and allows the amount of heat being delivered to the 

space to vary based on building load.   

Measurement and Verification 

Option C, Utility Data Analysis, would be the most accurate assessment tool to track the results of this 

ECM.  Fuel oil delivery data is available through Goodrow.  Delivery amount and frequency should be 

compared before and after measure implementation and normalized with weather data. 

 

ECM #4:  Install Natural Gas Boiler 

Existing Conditions 

The heating hot water system is currently supplied by a Weil-McLain No.2 fuel oil hot water boiler which 

has a nominal output of 212,000 Btu/Hr and an efficiency of 85%.  The boiler is maintained by Goodrow 

Fuel Oil but is not as efficient as newer boilers.  In addition, the cost of fuel per MMBtu is approximately 

$25.  In comparison, other Town of Bedford properties which utilize natural gas for heating purposes pay 

approximately $12.50 per MMBtu for natural gas.   

Measure Description 

SWA recommends that the Town of Bedford Police Department consider replacing the Weil-Mclain fuel oil 

hot water boiler with a more efficient natural gas boiler.  This will not only reduce the energy required to 

provide comfort heating but also significantly reduce fuel costs.  However, as natural gas is currently not in 
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use within the Police Department a new natural gas line will need to be installed.  Based on information 

provided by the Town of Bedford the cost associated with the new gas line is minimal and as such has not 

been included in this analysis. 

 Repairs Required 

Any broken or improperly functioning heating hot water equipment will need to be repaired/replaced prior 

to the installation of the new boiler. 

Operations and Maintenance Impacts 

The new boiler will require regular maintenance similar to the existing boiler. 

Equipment Life 

The new boiler can be expected to last approximately 15 years.  

Savings 

Energy and cost savings are the result of more efficient boiler combustion with added cost savings from the 

fuel source switch. 

Measurement and Verification 

Option C, Utility Data Analysis, would be the most accurate assessment tool to track the results of this 

ECM.  Fuel oil delivery data is available through Goodrow and natural gas billing will be available through 

Con Edison.  Fuel oil delivery amount and frequency before the installation should be compared with 

natural gas billing after measure implementation and normalized with weather data. 

 

ECM #5:  Install Occupancy Sensors 

Existing Conditions 

While the Town of Bedford Police Department has already implemented T8 lamping throughout all of the 

spaces interior lighting is, for the most part, operated manually; control by occupancy sensor is not 

currently utilized at the building.  During the survey, SWA noted many spaces with continuous lighting and 

zero occupancy.  This results in significantly increased electrical consumption and costs.   

Measure Description 

SWA recommends replacing the existing wall switches with occupancy sensors in all areas except the 

dispatch room.  By installing occupancy sensors, light fixtures are capable of shutting off automatically 

when a room becomes unoccupied.  The dispatch room is occupied 24/7 and would not benefit from a 

occupancy sensor installation.  The Police Department can expect to pay up to $150 per occupancy sensor, 

which includes material and labor, with both infrared and ultrasonic technology. 

Repairs Required 

No repairs are expected as a result of this measure. 

Operations and Maintenance Impacts 

Operations and maintenance will likely be reduced as the reduction in lighting hours will increased the lamp 

life. 

Equipment Life 

The occupancy sensors can be expected to last 15 years while lamp life will be extended. 

Savings 

Savings is the result of reduced hours of lighting operation and reduced electrical consumption.   
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Measurement and Verification 

Option A, Retrofit Isolation with Key Parameter Measurement, would be appropriate for this measure.  

Actual power draw from each fixture can be measured with a Watt meter, and assumed to be constant 

during operation.  Operating hours then must be estimated and energy savings can be calculated. 

 

ECM #6:  Façade Upgrades 

Existing Conditions 

Upon completion of the multiple site visits at the Town of Bedford Police Department it was determined 

that the building had a number of penetrations through the façade which contribute to the high energy 

consumption and poor air quality.  The high level of leakage was confirmed with a blower door test which 

concluded that the building experienced 8.79 air changes per hour (ACH) under an average 30 Pascal 

differential pressure which equates to 0.657 ACH when under natural pressure conditions.  As a general 

note a differential pressure of 50 Pascal is usually maintained while conducting a blower door test but due 

to the excessive leakage was not achievable. 

Measure Description 

In an effort to reduce the amount of air infiltration, reduce the air change rate, improve air quality and 

reduce energy consumption SWA recommends the implementation of several façade improvements.  The 

major improvements are described below and a complete listing of issues with accompanying images has 

been included as Appendix D. 

 Install Weather-stripping and Door Sweeps on Exterior Doors 

o In surveying the building envelope, SWA observed gaps between the doors and frames on 

the exterior set of entrance doors at the front of the building and the side door of the 

building.  These gaps allow for unwanted air infiltration and heat transfer between 

conditioned and unconditioned spaces, resulting in increased fuel oil usage to heat and 

electric energy to cool the vestibule, front lobby and youth bureau.  Unfiltered air 

infiltration also contains dust and particulates that impact cleanliness and indoor 

environmental quality.  SWA recommends installing high-quality weather-stripping and 

door sweeps on all doors to the exterior.  Additionally, the roof hatch weather-stripping in 

the server room should receive similar treatment when necessary but was noted to be in 

good condition during the surveys.  

 Install Weather-stripping on Windows 

o During the surveys, SWA observed gaps between the sliding window frames when the 

windows were fully closed.  These gaps further contribute to the air leakage of conditioned 

air and infiltration of unconditioned air.  Weather-stripping should be installed to ensure 

that an air seal is created between the sliding windows frames when the windows are 

closed.   

 Seal Façade Penetrations 

o While surveying the building envelope, SWA noted approximately 31 vents penetrate the 

façade and serve to ventilate the plenum space above the drop ceiling.  However, due to the 

lack of the thermal barrier at the drop ceiling level conditioned air is allowed to escape into 

the plenum and unconditioned air is allowed to enter into the building.  It is likely that these 

vents contribute a majority of the leakage air and sealing the openings would significantly 

reduce energy consumption and improve air quality.  SWA recommends removing the 

vents and bricking up the openings.  
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o Included in the façade penetrations are any gaps created by mechanical equipment 

penetrating the building façade.  It was noted when inspecting several of the exhaust fans 

installed in the rear of the building that air seals were not created around the openings 

through which the duct work runs.  These gaps should be sealed to prevent leakage and 

infiltration. 

o Another possible source for excessive outside air infiltration and conditioned air loss are 

the exhaust fan dampers.  As the condition of each damper was difficult to determine 

during the site surveys it is recommended that each damper be thoroughly inspected to 

verify tight closure when the fan is not in operation.  This will ensure ductwork isolation 

and limit the amount of infiltrating air being delivered through exhaust ductwork. 

 Exhaust Fan Ductwork Connections 

o SWA noted during the site surveys that the exhaust fan ductwork was incomplete in some 

areas and specifically it was noted that the ductwork for the classroom exhaust fan did not 

make a proper connection to the grill.  This allows for unconditioned air which has entered 

into the plenum space to further infiltrate the building and enter in the occupied space. This 

also limits the effectiveness of the exhaust fan as it will begin to exhaust the plenum area 

and not the classroom.  Completing the ductwork connection will not decrease the required 

exhaust fan energy but will more effectively exhaust the space and improve air quality. 

 Boiler Room Windows 

o It was observed that the windows within the boiler room do not provide daylight to any 

normally occupied area but serve as another location for infiltrating air.  SWA recommends 

that these windows be insulated and air sealed over to provide an adequate barrier to 

prevent infiltration. 

 Direct Boiler Combustion Air 

o The Town of Bedford Police Department is heated by a single Weil-McLain No.2 fuel oil 

hot water boiler.  The boiler currently receives its combustion air from an outside air intake 

which is ducted into the boiler room.  A damper was not found to be installed and results in 

an open duct for air infiltration.  By directly ducting the combustion air intake to the boiler 

and fitting the ductwork with a damper the amount of infiltrating air can be reduced.  The 

damper will need to be tied to the boiler ignition such that when the boiler fires the damper 

automatically opens and automatically closes when the boiler is not in operation. 

Repairs Required 

Repairs required vary from the installation of new weather-stripping and door sweeps to the repair of the 

building façade.   

Operations and Maintenance Impacts 

As part of a regular maintenance schedule the weather-stripping and seals on both the exterior doors and 

windows should be inspected to ensure a tight seal is maintained.  Any seal found leaking should be 

replaced. 

Equipment Life 

Weather-stripping can be expected to last a year with regular use but should be inspected periodically for 

early failure.  
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Savings 

Energy savings from this measure are due to a reduction in conditioned air leakage and unconditioned air 

infiltration. 

Measurement and Verification 

Option C, Utility Data Analysis, would be the most accurate assessment tool to look at the results of this 

ECM.  Fuel oil delivery data is available through Goodrow and electric usage data is available through 

NYSEG.  Monthly usage should be compared before and after measure implementation and normalized 

with weather data. 

 

Not Recommended Energy Conservation Measures 

NR - Rooftop Unit Replacement 

Existing Conditions 

During the site surveys, it was documented that the existing five (5) RTUs currently serving the Town of 

Bedford Police Department have reached the end of their useful life.  Most of the units are still operable 

although one of the RTUs failed during the previous summer.  Additionally, the units also have an average 

EER of 9.5 which can be assumed to have degraded 15% to 7.95 for the purposes of this calculation and all 

of the units utilize R-22 refrigerant for which production will be phased out by 2020. 

Measure Description 

Replace the existing RTUs with new and more efficient RTUs.  This will reduce the peak summer electrical 

consumption and will increase occupant comfort.  The new units will also utilize R410a refrigerant.  A 

more detailed description of the installation process can be found in Appendix E. 

Repairs Required 

As the units will be completely replaced there are no repairs necessary for the units.  However, the supply 

and return ductwork should be evaluated for leaks and proper insulation.  This will ensure that the units 

operate at optimum efficiency.  Any roof repair or replacement should be completed after the installation of 

the new units. 

Operations and Maintenance Impacts 

Operations and maintenance will likely increase as the current units received limited maintenance and the 

new units will require regular maintenance to maintain the manufacturer’s warranty.  This will include 

cleaning of the coils and replacement of the internal filters.  However, these maintenance procedures will 

ensure that the units have a prolonged life and operate at peak efficiency while offsetting the cost to repair 

the existing units. 

Equipment Life 

The new equipment can be expected to have a useful life of 15 years with proper maintenance. 

Savings 

Energy and cost savings are the result of increased efficiency of the new units.  Additionally, savings will 

likely be generated if the ductwork which is found to be leaky or poorly insulated is repaired and properly 

insulated.  However, these savings are not included in the payback analysis and the analysis shows that the 

units will not generate an adequate payback.  As such the RTU replacement is not recommended as an 

energy conservation measure but instead should be implemented as a capital improvement measure because 

the units have reached the end of their useful life and will prevent the potential loss of cooling during the 

next cooling season.  
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Measurement and Verification 

Option C, Utility Data Analysis, would be the most accurate assessment tool to track the results of this 

ECM.  Electric usage data is available through NYSEG.  Monthly usage should be compared before and 

after measure implementation and normalized with weather data. 

 

NR - Install Solar Photovoltaic System on the Roof  

Existing Conditions 

The Town of Bedford Police Department does not currently use any renewable energy systems however 

interest was expressed in a photovoltaic system. Photovoltaic (PV) panels can be mounted on the building’s 

roof facing south which can offset a portion of the purchased electricity for the building. Power stations 

generally have two separate electrical charges: usage and demand. Usage is the amount of electricity in 

kilowatt-hours that a building uses from month to month. Demand is the amount of electrical power that a 

building uses at any given instance in a month period. During the summer periods, electric demand at a 

power station is high, due to the amount of air conditioners, lights, and other equipment being used within 

the region. Demand charges increase to offset the utility’s infrastructure cost to provide enough electricity 

at that given time. Photovoltaic systems offset the amount of electricity used by a building and help to 

reduce the building’s electric demand, resulting in a higher cost savings. Installing a PV system will offset 

electric demand and reduce annual electric consumption.   

Measure Description 

The size of the PV system was determined considering the available roof surface area, without 

compromising service space for roof equipment and safety, as well as the facilities’ annual base load and 

mode of operation.  It was estimated that approximately 2,450 ft
2
 would be available to install the PV 

panels and would be the limiting factor when determining the ultimate size of the PV system.  Due to the 

size restriction the system output was determined to be 27 kW.  Additionally, PV system installations 

should be accompanied by an evaluation of the roof’s structural stability and current roof condition.  In the 

case of the Police Department the roof is nearing the end of its lifespan and should be replaced in 

conjunction with the installation of the PV system. 

Repairs Required 

The installation of the PV system would require that the roof be replaced. 

Operations and Maintenance Impacts 

Operations and maintenance would be greatly increased by the installation of a PV system.  This is due to 

the added equipment necessary to operate a PV system including the panels which will need to maintained 

and cleaned periodically to ensure optimum output. 

Equipment Life 

A PV system can be expected to last approximately 20 years. 

Savings 

Presented savings is determined by the Solar Pathfinder system and is the result of the electrical output of 

the PV system.  However, due to the large implementation cost determined by the National Renewable 

Energy Laboratories’ System Advisor Model and the substantial cost associated with the roof replacement 

this measure would have a lengthy payback.  Without including the roof replacement the payback is 

estimated at 40 years.  Both the cost estimate and savings estimate report are included as Appendix F and 

Appendix G respectively. 
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Measurement and Verification 

Option C, Utility Data Analysis, would be the most accurate assessment tool to look at the results of this 

ECM.  Electric usage data is available through NYSEG.  Monthly usage should be compared before and 

after measure implementation and normalized with weather data. 
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APPENDICES 

 APPENDIX A: EPA Portfolio Manager Statement Of Energy Performance 

 APPENDIX B: ECM Calculations 

 APPENDIX C: BIN Data Calculation Spreadsheet Printouts 

 APPENDIX D: Façade Upgrade Findings 

 APPENDIX E: Rooftop Unit Proposal 

 APPENDIX F: PV System Cost – NREL SAM Report 

 APPENDIX G: PV System Savings – Solar Pathfinder Report 

 APPENDIX H: Glossary and Method of Calculations 

 APPENDIX I: Method of Analysis 
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APPENDIX A: EPA Portfolio Manager Statement of Energy Performance 
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APPENDIX B:  Energy Conservation Measure Calculations 

ECM #1:  Exterior Lighting Controls 
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Exterior Lighting Controls 3,030 - - $307 $0 0.0

# of Front of Bldg Fixtures 8

# of Rear Bldg Fixture 5

Front of Bldg Fixture Wattage 150

Rear of Bldg Fixture Wattage 175

Baseline Operating Hours (6PM - 12PM) 6570

Proposed Operating Hours (6PM - 8AM) 5110

Electric Utility Rate $0.09

kWh Savings =

Annual Savings =

Total Energy Savings =

Simple Payback = 

Inputs

Equations

[(Fixture Wattage) x (Operating Hours)] / 1000

[Electric Savings] x [Electric Rate]

[kWh Savings] x 3.412

[Annual Savings] / [Est. Costs for Implementation]

Op Hours (6P -12P) kWh Op Hours (6P-8A) kWh

Front Exterior Lights 1,200 6,570 7,884 5110 6,132 1,752 $249.66

Rear Exterior Lights 875 6,570 5,749 5110 4,471 1,278 $57.49

13,633 10,220 10,603 3,030 $307.15Totals

Baseline Proposed
SavingsArea Fixture Wattage
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ECM #2:  Insulate Hot Water Piping 
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Insulated Hot Water Piping - - 43.5 $1,068 $300 0.3

Length of Piping Run 30 Feet

Pipe Size 1.25 Inches

Operating Temperature 150 °F

Heat Loss w/o Insulation* 7000 Btu/HR

Heat Loss w/ 1" Insulation* 421 Btu/HR

No. 2 Fuel Oil Conversion 139,690 Btu/Gal

Operating Hours per Year 5,615 Hours

Insulation Type Fiberglass N/A

Ambient Temperature 70 °F

Cost per Foot to Insulate $10.00 $

Cost of No. 2 Fuel Oil $3.43 $/Gallon

 Boiler Efficiency 85% %

Fuel Savings =

Annual Savings =

Total Energy Savings =

Simple Payback = 

* Based on Whole Building Design Guide's Energy Calculator for Horizontal Piping

Inputs

Equations

[((Heat Loss per Hour x Operating Hours) / Boiler Efficiency) / Fuel Oil Conversion]

[Fuel Savings] x [Fuel Rate]

[Fuel Savings] x 138.6905

[Annual Savings] / [Est. Costs for Implementation]

Case Heat Loss (Btu/HR) Operating Hours Total Heat Loss (Btu) Equivalent Fuel (Gal) Fuel Savings (Gal) Cost Savings ($)

Baseline (w/o Insulation) 7,000 5,615 39,305,000 331 - -

Proposed (w/ 1" Insulation) 421 5,615 2,363,915 20 311 $1,068
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ECM #3:  Hot Water Temperature Reset 
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Hot Water Temperature Reset - - 59.1 $1,452 $1,000 0.7

Heating Activation Temp 50 °F

Current HW Temperature Stpt 150 °F

Current HW Delta 20 °F

Proposed Highest HW Temp 150 °F

High Limit HW Delta 20 °F

OAT at Highest HW Temp 30 °F

Proposed Lowest HW Temp 120 °F

Low Limit HW Delta 12.5 °F

OAT at Lowest HW Temp 50 °F

HW Pump Capacity 30 GPM

# of HW Pumps 2 Pumps

Total HW Flow 60 GPM

No. 2 Fuel Oil Conversion 139,690 Btu/Gal

Cost of No. 2 Fuel Oil $3.43 $/Gallon

 Boiler Efficiency 85% %

Boiler Fire Rate 14% %

Hourly HW Gallons =

Hourly HW Pounds =

Annual HW Pounds = 

Energy Consumption =

Fuel Oil Consumption = 

Inputs

Equations

(Total HW Flow) x 60

(Hourly HW Gallons) x 8.33

(Hourly HW Pounds) x (Operating Hours)

((Delta T) x (Annual HW Pounds) x (Boiler Fire Rate)) / 1,000,000

((Energy Consumption) x 1,000) / (Fuel Oil Conversion)
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Low Temp (°F) High Temp (°F) Boiler Activated Fire Rate HW Temperature Delta Energy Cons. (MMBtu) Fuel Oil (Gallons) Boiler Activated Fire Rate HW Temperature Delta Energy Cons. (Btu) Fuel Oil (Gallons) Fuel Oil (Gallons) Cost Savings ($)

94.0 96.0 7 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

92.0 94.0 12 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

90.0 92.0 11 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

88.0 90.0 29 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

86.0 88.0 22 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

84.0 86.0 77 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

82.0 84.0 65 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

80.0 82.0 93 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

78.0 80.0 112 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

76.0 78.0 93 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

74.0 76.0 175 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

72.0 74.0 241 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

70.0 72.0 289 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

68.0 70.0 345 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

66.0 68.0 465 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

64.0 66.0 360 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

62.0 64.0 363 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

60.0 62.0 379 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

58.0 60.0 253 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

56.0 58.0 336 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

54.0 56.0 278 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

52.0 54.0 260 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

50.0 52.0 268 N N/A N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A N/A

48.0 50.0 553 Y 14% 150.0 20.0 54.6 393.9 Y 14% 122 12.9 35.2 253.6 140.3 482

46.0 48.0 292 Y 14% 150.0 20.0 28.8 208.0 Y 14% 125 13.6 19.7 141.7 66.3 228

44.0 46.0 279 Y 14% 150.0 20.0 27.6 198.7 Y 14% 128 14.4 19.8 142.8 55.9 192

42.0 44.0 277 Y 14% 150.0 20.0 27.4 197.3 Y 14% 131 15.1 20.7 149.2 48.1 165

40.0 42.0 212 Y 14% 150.0 20.0 20.9 151.0 Y 14% 134 15.9 16.6 119.9 31.1 107

38.0 40.0 248 Y 14% 150.0 20.0 24.5 176.6 Y 14% 137 16.6 20.4 146.8 29.8 102

36.0 38.0 236 Y 14% 150.0 20.0 23.3 168.1 Y 14% 140 17.4 20.3 146.0 22.1 76

34.0 36.0 230 Y 14% 150.0 20.0 22.7 163.8 Y 14% 143 18.1 20.6 148.5 15.4 53

32.0 34.0 220 Y 14% 150.0 20.0 21.7 156.7 Y 14% 146 18.9 20.5 147.9 8.8 30

30.0 32.0 398 Y 14% 150.0 20.0 39.3 283.5 Y 14% 149 19.6 38.6 278.2 5.3 18

28.0 30.0 198 Y 14% 150.0 20.0 19.6 141.0 Y 14% 150 20.0 19.6 141.0 0.0 0

26.0 28.0 235 Y 14% 150.0 20.0 23.2 167.4 Y 14% 150 20.0 23.2 167.4 0.0 0

24.0 26.0 238 Y 14% 150.0 20.0 23.5 169.5 Y 14% 150 20.0 23.5 169.5 0.0 0

22.0 24.0 110 Y 14% 150.0 20.0 10.9 78.3 Y 14% 150 20.0 10.9 78.3 0.0 0

20.0 22.0 131 Y 14% 150.0 20.0 12.9 93.3 Y 14% 150 20.0 12.9 93.3 0.0 0

18.0 20.0 100 Y 14% 150.0 20.0 9.9 71.2 Y 14% 150 20.0 9.9 71.2 0.0 0

16.0 18.0 73 Y 14% 150.0 20.0 7.2 52.0 Y 14% 150 20.0 7.2 52.0 0.0 0

14.0 16.0 40 Y 14% 150.0 20.0 4.0 28.5 Y 14% 150 20.0 4.0 28.5 0.0 0

12.0 14.0 64 Y 14% 150.0 20.0 6.3 45.6 Y 14% 150 20.0 6.3 45.6 0.0 0

10.0 12.0 86 Y 14% 150.0 20.0 8.5 61.3 Y 14% 150 20.0 8.5 61.3 0.0 0

8753 417 3006 358 2583 423 $1,452

Bin Data
Baseline Proposed Savings

Totals

Temp Boundaries
Hrs Dry  Bulb
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ECM #4:  Install Natural Gas Boiler 
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Install Natural Gas Boiler - - 24.3 $5,665 $8,200 1.4

Boiler Capacity 212,000 Btu/HR

Baseline Boiler Efficiency 85% %

Proposed Boiler Efficiency 90% %

Total Fuel Consumption 3,156 Gallons

Fuel Oil Rate $3.43 $/Gallons

Natural Gas Rate $1.25 $/Therm

Implementation Cost $8,200 $

Total Output Energy =

Total Quantity of Fuel (NGas) = 

Total Cost of Fuel =

Total Energy Savings =

Total Cost Savings =

Simple Payback = 

Fuel Type Fuel Type Total Energy Savings 24.3 MMBtu

Fuel Type Energy Conversion 138,690 Btu/Gallon Fuel Type Energy Conversion 100,000 Btu/Therm Total Cost Savings $5,665 $

Total Quantity of Fuel 3,156 Gallons Required Output Energy 372 MMBtu

Total Cost of Fuel $10,832 $ Boiler Efficiency 90% %

Cost/Unit of Fuel $3.43 $/Gallon Total Quantity of Fuel 4,134 Therm

Boiler Efficiency 85% % Cost/Unit of Fuel $1.25 $/Therm

Total Output Energy 372 MMBtu Total Cost of Fuel $5,167 $

Baseline Proposed Savings

Fuel Oil (#2) Natural Gas

[(Cost per Unit of Fuel) x (Total Quantity of Fuel)]

[(Total Quantity of Fuel Oil) x (Fuel Oil Conversion)] - [(Total Quantity of Natural Gas) x (Natural Gas Conversion)]

[(Total Cost of Fuel Oil) - (Total Cost of Natural Gas)]

[Total Cost Savings] / [Est. Costs for Implementation]

Equations

Inputs

[(Total Quantity of Fuel Oil) x (Fuel Oil Conversion) x (Boiler Efficiency)]

[(Required Output Energy) / (Boiler Efficiency)] / (Natural Gas Conversion)
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ECM #5:  Install Occupancy Sensors 
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Install Occupancy Sensors 6,063 - - $546 $2,550 4.7

Electric Utility Rate $0.09

# of Wall Occ Sensors 17

Cost / Wall Occ Sensor $150

kWh Savings =

Annual Savings =

Total Energy Savings =

Simple Payback = [Annual Savings] / [Est. Costs for Implementation]

Inputs

[(Fixture Wattage) x (Operating Hours-(Operating Hours *(1- % Reduction))] /1000

[Electric Savings] x [Electric Rate]

[kWh Savings] x 3.412

Equations

Room Existing Wattage Op Hours kWh 20% Reduction Savings

Processing Room 1,024 3,640 3,727 2982 $67.09

Hallway 1 256 8,760 2,243 1794 $40.37

Dectective Bureau 768 3,640 2,796 2236 $50.32

Laboratory 128 1,850 237 237 $0.00

Dark Room 32 104 3 3 $0.00

Detective Sergeant 128 3,640 466 373 $8.39

Chief's Office 256 3,640 932 745 $16.77

Administrative Office 256 3,640 932 745 $16.77

Youth Bureau 256 3,640 932 745 $16.77

Lieutenant Collins 128 3,640 466 373 $8.39

Lieutenant Dickan 256 3,640 932 745 $16.77

Hallway 2 640 8,760 5,606 4485 $100.92

Outside Sergeant 256 3,640 932 745 $16.77

Sergeant 128 3,640 466 373 $8.39

Lieutenant 256 3,640 932 745 $16.77

Report Room 128 8,760 1,121 897 $20.18

Record Room 768 3,640 2,796 2236 $50.32

Pantry 256 8,760 2,243 1794 $40.37

Training Room/Classroom 768 3,640 2,796 2236 $50.32

Dispatch Room 512 8760 4,485 4485 $0.00

35,041 28,978 $546Totals
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ECM #6:  Façade Upgrades 
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Façade Upgrades 2,492 - 91.7 $2,490 $24,799 10.0

Building Area 8,000 SqFT

Low Roof Height 11.5 FT

Low Roof Area 4,112 SqFT

High Roof Height 15 FT

High Roof Area 3,888 SqFT

Building Volume 105,609 FT^3

Measured Air Flow 15,473 CFM

Measure Differential -30.5 Pascals

Calibrated Baseline Leakage (Nat. Press) 0.657 ACH

Calibrated Baseline Air Flow (Nat. Press) 1,156 CFM

Precent Reduction in Leakage 38% %

Proposed Leakage 0.407 ACH

Proposed Air Flow 717 CFM

Heating Activation 55 °F

Heating Setpoint 72 °F

Cooling Activation 25.3 h (Btu/lb)

70 °F

25.3 h (Btu/lb)

Boiler Efficiency 85% %

Avg Cooling Efficiency 7.95 EER

Electric Rate $0.09 $/kWh

Fuel Oil Rate $3.43 $/Gallon

No. 2 Fuel Oil Conversion 139,690 Btu/Gal

Electric Conversion 3,412 Btu/kWh

Cooling Energy =

Electric Energy to Cool =

Heating Energy =

Fuel Oil to Heat =

Simple Payback = 

Inputs

Equations

[4.5 x (Air Flow CFM) x [(OA Enthalpy) - (Cond. Air Enthalpy)] x (Hours)] / 1,000,000

[((Cooling Energy) x 1,000,000) / 12,000] x [12 / Avg Cooling Efficiency]

[1.08 x (Air Flow CFM) x [(Cond Air Temp) - (OA Temp)] x (Hours)] / 1,000,000

[((Heating Energy) x 1,000,000) / (Boiler Efficiency)] / (Fuel Oil Conversion)

[Annual Savings] / [Est. Costs for Implementation]

Cooling Setpoint
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Enthalpy Cooling Heating Cost

Low Temp (°F) High Temp (°F) h (BTU/lb) Cooling Energy (MMBtu) Elec to Cool (kWh) Elec Cost ($) Heating Energy (MMBtu) Fuel Oil to Heat (Gallons) Fuel Oil Cost ($) Cooling Energy (MMBtu) Elec to Cool (kWh) Elec Cost ($) Heating Energy (MMBtu) Fuel Oil to Heat (Gallons) Fuel Oil Cost ($) Electric (kWh) Fuel Oil (Gallons) Cost ($)

94.0 96.0 38.1 7 0.5 58.5 $5 - - - 0.3 36.3 $3 - - - 22.2 - $2

92.0 94.0 37.4 12 0.8 95.2 $8 - - - 0.5 59.0 $5 - - - 36.2 - $3

90.0 92.0 37.7 11 0.7 89.0 $8 - - - 0.4 55.2 $5 - - - 33.8 - $3

88.0 90.0 37.0 29 1.8 222.5 $20 - - - 1.1 137.9 $12 - - - 84.5 - $7

86.0 88.0 36.6 22 1.3 163.3 $14 - - - 0.8 101.2 $9 - - - 62.0 - $5

84.0 86.0 33.1 77 3.1 393.6 $35 - - - 1.9 244.0 $22 - - - 149.6 - $13

82.0 84.0 33.5 65 2.8 347.2 $31 - - - 1.7 215.3 $19 - - - 131.9 - $12

80.0 82.0 32.3 93 3.4 423.3 $37 - - - 2.1 262.5 $23 - - - 160.9 - $14

78.0 80.0 33.4 112 4.7 596.9 $53 - - - 2.9 370.1 $33 - - - 226.8 - $20

76.0 78.0 31.4 93 2.9 369.3 $33 - - - 1.8 229.0 $20 - - - 140.3 - $12

74.0 76.0 30.7 175 4.9 618.2 $55 - - - 3.0 383.3 $34 - - - 234.9 - $21

72.0 74.0 30.7 241 6.7 846.6 $75 - - - 4.2 524.9 $46 - - - 321.7 - $28

70.0 72.0 29.3 289 6.0 753.6 $66 - - - 3.7 467.2 $41 - - - 286.4 - $25

68.0 70.0 28.6 345 6.0 753.1 $66 - - - 3.7 466.9 $41 - - - 286.2 - $25

66.0 68.0 27.3 465 4.8 599.9 $53 - - - 3.0 371.9 $33 - - - 228.0 - $20

64.0 66.0 26.3 360 1.8 229.0 $20 - - - 1.1 142.0 $13 - - - 87.0 - $8

62.0 64.0 24.9 363 - - - - - - - - - - - - - - -

60.0 62.0 24.0 379 - - - - - - - - - - - - - - -

58.0 60.0 22.0 253 - - - - - - - - - - - - - - -

56.0 58.0 21.4 336 - - - - - - - - - - - - - - -

54.0 56.0 20.4 278 - - - - - - - - - - - - - - -

52.0 54.0 18.5 260 - - - 6.2 51.9 $178 - - - 3.8 32.2 $111 - 19.7 $68

50.0 52.0 17.9 268 - - - 7.0 59.2 $203 - - - 4.4 36.7 $126 - 22.5 $77

48.0 50.0 17.1 553 - - - 15.9 133.8 $459 - - - 9.8 82.9 $285 - 50.8 $174

46.0 48.0 16.2 292 - - - 9.1 76.8 $263 - - - 5.7 47.6 $163 - 29.2 $100

44.0 46.0 15.1 279 - - - 9.4 79.2 $272 - - - 5.8 49.1 $169 - 30.1 $103

42.0 44.0 14.4 277 - - - 10.0 84.5 $290 - - - 6.2 52.4 $180 - 32.1 $110

40.0 42.0 13.6 212 - - - 8.2 69.1 $237 - - - 5.1 42.8 $147 - 26.3 $90

38.0 40.0 12.7 248 - - - 10.2 86.1 $295 - - - 6.3 53.4 $183 - 32.7 $112

36.0 38.0 12.2 236 - - - 10.3 86.9 $298 - - - 6.4 53.9 $185 - 33.0 $113

34.0 36.0 11.5 230 - - - 10.6 89.5 $307 - - - 6.6 55.5 $190 - 34.0 $117

32.0 34.0 10.4 220 - - - 10.7 90.2 $310 - - - 6.6 55.9 $192 - 34.3 $118

30.0 32.0 9.7 398 - - - 20.4 171.6 $589 - - - 12.6 106.4 $365 - 65.2 $224

28.0 30.0 8.9 198 - - - 10.6 89.5 $307 - - - 6.6 55.5 $191 - 34.0 $117

26.0 28.0 8.3 235 - - - 13.2 111.2 $382 - - - 8.2 68.9 $237 - 42.3 $145

24.0 26.0 7.5 238 - - - 14.0 117.6 $404 - - - 8.7 72.9 $250 - 44.7 $153

22.0 24.0 7.0 110 - - - 6.7 56.7 $195 - - - 4.2 35.1 $121 - 21.5 $74

20.0 22.0 6.4 131 - - - 8.3 70.3 $241 - - - 5.2 43.6 $149 - 26.7 $92

18.0 20.0 5.7 100 - - - 6.6 55.7 $191 - - - 4.1 34.6 $119 - 21.2 $73

16.0 18.0 5.1 73 - - - 5.0 42.2 $145 - - - 3.1 26.2 $90 - 16.0 $55

14.0 16.0 4.5 40 - - - 2.8 24.0 $82 - - - 1.8 14.9 $51 - 9.1 $31

12.0 14.0 4.0 64 - - - 4.7 39.7 $136 - - - 2.9 24.6 $84 - 15.1 $52

10.0 12.0 3.3 86 - - - 6.6 55.2 $189 - - - 4.1 34.2 $117 - 21.0 $72

8753 52 6559 $578 207 1741 $5,974 32 4067 $359 128 1079 $3,704 2492 661 $2,490Totals

Cooling HeatingTemp Boundaries
Hrs Dry  Bulb

Heating

SavingsBaseline ProposedBin Data

Cooling
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NR - Rooftop Unit Replacement 
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RTU Replacement 24,944 - - $2,200 $58,660 26.7

Cooling Activation Temp 50 °F

Peak Capacity Temperature 85 °F

Peak Cooling Capacity 100% %

Minimum Capacity Temperature 50 °F

Minimum Cooling Capacity 15% %

Assumed Efficiency Degradation 85% % of Original Eff.

Maximum Economizer Temperature 60 °F

Minimum Economizer Temperature 50 °F

Electric Conversion 3,412 Btu/kWh

Cost of Electric $0.09 $/kWh

Unit Capacity (Tons) Design Efficiency (EER) Current Efficiency (EER) Unit Capacity (Tons) Efficiency (EER) Fan Energy (kW)

RTU-1 3 8.7 7.395 Unit 1 3 11 0.45

RTU-2 3 11.2 9.52 Unit 2 3 11 0.45

RTU-3 5 7.3 6.188 Unit 3 3 11 0.45

RTU-4 4 8.6 7.31 Unit 4 5 10.8 0.87

RTU-5 4 11.0 9.35 Unit 5 5 10.8 0.87

Total 19 Total 19 3.1

Current Equipment Efficiency =

Energy Consumption (Normal Op) =

Energy Consumption (Econo Op) =

Elec Consumption (Normal Op) =

Elec Consumption (Econo Op) =

Annual Savings =

Simple Payback = 

Baseline Inputs Proposed Inputs

Inputs

(Design EER) x (Assumed Degradation)

[(12 / EER) x (Cooling Capacity %) x (RTU Capacity) x (Hours) x (Electric Converison)] / 1,000,000

Equations

[Electric Savings] x [Electric Rate]

[Annual Savings] / [Est. Costs for Implementation]

[(Fan Energy) x (Hours) x (Conversion)] / 1,000,000

(12 / EER) x (Cooling Capacity %) x (RTU Capacity) x (Hours)

(Fan Energy) x (Hours)
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Low Temp (°F) High Temp (°F) Cooling Activated Cooling Capacity (%) Cooling Capacity (Tons) Energy Cons. (MMBtu) Electric (kWh) Cooling Activated Cooling Capacity (%) Cooling Capacity (Tons) Energy Cons. (MMBtu) Electric (kWh) Electric Savings (kWh) Cost Savings ($)

94.0 96.0 7 Y 100% 19.0 0.7 210.3 Y 100% 19.0 0.5 146.5 63.8 5.63

92.0 94.0 12 Y 100% 19.0 1.2 360.6 Y 100% 19.0 0.9 251.2 109.4 9.65

90.0 92.0 11 Y 100% 19.0 1.1 330.5 Y 100% 19.0 0.8 230.2 100.3 8.84

88.0 90.0 29 Y 100% 19.0 3.0 871.3 Y 100% 19.0 2.1 606.9 264.4 23.31

86.0 88.0 22 Y 100% 19.0 2.3 661.0 Y 100% 19.0 1.6 460.4 200.6 17.69

84.0 86.0 77 Y 100% 19.0 7.9 2313.5 Y 100% 19.0 5.5 1611.6 702.0 61.90

82.0 84.0 65 Y 95% 18.1 6.3 1858.1 Y 95% 18.1 4.4 1294.3 563.8 49.72

80.0 82.0 93 Y 90% 17.2 8.6 2522.8 Y 90% 17.2 6.0 1757.3 765.5 67.50

78.0 80.0 112 Y 85% 16.2 9.8 2874.8 Y 85% 16.2 6.8 2002.5 872.3 76.92

76.0 78.0 93 Y 81% 15.3 7.7 2251.4 Y 81% 15.3 5.4 1568.3 683.1 60.24

74.0 76.0 175 Y 76% 14.4 13.6 3981.1 Y 76% 14.4 9.5 2773.1 1207.9 106.52

72.0 74.0 241 Y 71% 13.5 17.5 5130.8 Y 71% 13.5 12.2 3574.0 1556.8 137.28

70.0 72.0 289 Y 66% 12.5 19.6 5731.0 Y 66% 12.5 13.6 3992.1 1738.9 153.34

68.0 70.0 345 Y 61% 11.6 21.6 6338.0 Y 61% 11.6 15.1 4414.9 1923.1 169.58

66.0 68.0 465 Y 56% 10.7 26.8 7863.9 Y 56% 10.7 18.7 5477.8 2386.1 210.41

64.0 66.0 360 Y 51% 9.8 19.0 5562.8 Y 51% 9.8 13.2 3874.9 1687.9 148.84

62.0 64.0 363 Y 47% 8.8 17.3 5079.4 Y 47% 8.8 12.1 3538.2 1541.2 135.91

60.0 62.0 379 Y 42% 7.9 16.2 4750.2 Y 42% 7.9 11.3 3308.9 1441.3 127.10

58.0 60.0 253 Y 37% 7.0 9.6 2801.7 ECONO ECONO ECONO 2.7 781.4 2020.4 178.16

56.0 58.0 336 Y 32% 6.1 11.0 3230.5 ECONO ECONO ECONO 3.5 1037.7 2192.8 193.37

54.0 56.0 278 Y 27% 5.2 7.7 2267.2 ECONO ECONO ECONO 2.9 858.6 1408.6 124.21

52.0 54.0 260 Y 22% 4.2 5.9 1740.9 ECONO ECONO ECONO 2.7 803.0 938.0 82.71

50.0 52.0 268 Y 17% 3.3 4.8 1403.4 ECONO ECONO ECONO 2.8 827.7 575.7 50.77

48.0 50.0 553 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

46.0 48.0 292 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

44.0 46.0 279 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

42.0 44.0 277 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

40.0 42.0 212 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

38.0 40.0 248 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

36.0 38.0 236 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

34.0 36.0 230 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

32.0 34.0 220 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

30.0 32.0 398 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

28.0 30.0 198 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

26.0 28.0 235 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

24.0 26.0 238 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

22.0 24.0 110 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

20.0 22.0 131 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

18.0 20.0 100 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

16.0 18.0 73 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

14.0 16.0 40 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

12.0 14.0 64 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

10.0 12.0 86 N N/A N/A N/A N/A N N/A N/A N/A N/A N/A N/A

8753 239 70135 154 45191 24944 $2,200

Savings
Bin Data

Temp Boundaries
Hrs Dry  Bulb

Baseline Proposed

Totals
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NR - Install Solar Photovoltaic System on the Roof  
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Install Solar PV System on the Roof 31,632 - - $2,847 $123,849 43.5

NREL SAM Cost Estimate $123,849 $ Cost

Pathfinder Energy Savings Est. 31,632 kWh Savings

Electric Rate $0.09 $/kWh

Cost Savings $2,847 $ Savings

Annual Savings =

Simple Payback = 

Equations

[Electric Savings] x [Electric Rate]

[Annual Savings] / [Est. Costs for Implementation]

Inputs
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APPENDIX C:  BIN Data Calculation Spreadsheet Printouts 
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APPENDIX D:  Façade Upgrade Findings 

Town of Bedford New York – Police Department 

Façade Upgrade Findings 

Area Issue/Recommendation Photos 

Classroom 

Exhaust vent in rear 

corner, dampers or 

louver is not operating 

which is providing a 

direct connection to 

outside. Adjust louvers, 

add a damper. 

 

Classroom 

Exhaust vent duct does 

not make a connection 

with grill. Air can be 

pulled from plenum 

space.  
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Boiler Room 

Clearstory windows 

provide daylight not 

appreciated in this 

space. Insulate and air 

seal over windows. 

 

 

Boiler Room 

Lots of air movement in 

this space. Air seal 

various penetrations. 
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Sheetrock at 

Ext. Wall 

Sheetrock is offset from 

the wall approx.. 1”, air 

movement in space. Air 

seal.  

 

Original 

Ceiling Line 

Original finish ceiling is 

offset from tile/block 

exterior wall. Wood 

molding is present with 

an air space. Air 

movement observed 

between tile and wood 

molding. 
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Above Drop 

Ceiling 

There is not a consistent 

thermal barrier. There 

are 3 ½ fiberglass batts, 

however, coverage is 

not complete. A thermal 

barrier should be 

created along with an 

air barrier. These should 

be continuous. 

 

Duct Work 

Penetrations 

Air seal around metal 

duct penetration. 
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Existing 

Conditions 

Clean ducts and replace 

filters regularly. 

 

Plenum Vents 

at Ext. Wall  
Seal vents.  
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Plenum Vents 

at Ext. Wall  
Seal vents.  

  

Windows 

Window cannot be 

locked and is leaking 

air. 
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Ext. Doors 
Needs to be weather-

stripped. 

 

Existing 

Conditions 

Previous ceiling level 

and lighting. 
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Hot Water 

Piping 

Improperly insulated 

piping. Add/replace 

insulation. 
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Classroom 

Thermal bridging and  

air movement within the 

walls.  Air seal. 

 

Drop Ceiling 

Lack of air barrier at 

ceiling line/thermal line 

Cold air from the attic 

washing down the wall 

and through the drop 

ceiling. 
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Investigate 

Louver 

Grill is partially cold 

and partially warm. 

Ductwork may only 

connect with half of the 

grill. May be pulling 

cold air down from 

attic. 
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APPENDIX E:  Rooftop Unit Proposal 

 



Facility Energy Audit Report Town of Bedford Police Department 

Draft, 5/3/2013 © 2013 Steven Winter Associates, Inc. Page 55 of 77 



Facility Energy Audit Report Town of Bedford Police Department 

Draft, 5/3/2013 © 2013 Steven Winter Associates, Inc. Page 56 of 77 

 



Facility Energy Audit Report Town of Bedford Police Department 

Draft, 5/3/2013 © 2013 Steven Winter Associates, Inc. Page 57 of 77 



Facility Energy Audit Report Town of Bedford Police Department 

Draft, 5/3/2013 © 2013 Steven Winter Associates, Inc. Page 58 of 77 



Facility Energy Audit Report Town of Bedford Police Department 

Draft, 5/3/2013 © 2013 Steven Winter Associates, Inc. Page 59 of 77 



Facility Energy Audit Report Town of Bedford Police Department 

Draft, 5/3/2013 © 2013 Steven Winter Associates, Inc. Page 60 of 77 



Facility Energy Audit Report Town of Bedford Police Department 

Draft, 5/3/2013 © 2013 Steven Winter Associates, Inc. Page 61 of 77 



Facility Energy Audit Report Town of Bedford Police Department 

Draft, 5/3/2013 © 2013 Steven Winter Associates, Inc. Page 62 of 77 



Facility Energy Audit Report Town of Bedford Police Department 

Draft, 5/3/2013 © 2013 Steven Winter Associates, Inc. Page 63 of 77 



Facility Energy Audit Report Town of Bedford Police Department 

Draft, 5/3/2013 © 2013 Steven Winter Associates, Inc. Page 64 of 77 



Facility Energy Audit Report Town of Bedford Police Department 

Draft, 5/3/2013 © 2013 Steven Winter Associates, Inc. Page 65 of 77 



Facility Energy Audit Report Town of Bedford Police Department 

Draft, 5/3/2013 © 2013 Steven Winter Associates, Inc. Page 66 of 77 



Facility Energy Audit Report Town of Bedford Police Department 

Draft, 5/3/2013 © 2013 Steven Winter Associates, Inc. Page 67 of 77 



Facility Energy Audit Report Town of Bedford Police Department 

Draft, 5/3/2013 © 2013 Steven Winter Associates, Inc. Page 68 of 77 



Facility Energy Audit Report Town of Bedford Police Department 

Draft, 5/3/2013 © 2013 Steven Winter Associates, Inc. Page 69 of 77 



Facility Energy Audit Report Town of Bedford Police Department 

Draft, 5/3/2013 © 2013 Steven Winter Associates, Inc. Page 70 of 77 
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APPENDIX F: PV System Cost – NREL SAM Report 
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APPENDIX G: PV System Savings – Solar Pathfinder Report 
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APPENDIX H:  Glossary and Method of Calculations 

 

Net ECM Cost: The net ECM cost is the cost experienced by the customer, which is typically the total cost 

(materials + labor) of installing the measure. The total cost is expressed in the summary for each ECM.  

 

Simple Payback: This is a simple measure that displays how long the ECM will take to break-even based on 

the annual energy and maintenance savings of the measure.  

 

ECM Lifetime: This is included with each ECM so that the owner can see how long the ECM will be in 

place and whether or not it will exceed the simple payback period. Additional guidance for calculating 

ECM lifetimes can be found below. This value can come from manufacturer’s rated lifetime or warranty, 

the ASHRAE rated lifetime, or any other valid source.  

 

Operating Cost Savings (OCS): This calculation is an annual operating savings for the ECM. It is the 

difference in the operating, maintenance, and / or equipment replacement costs of the existing case versus 

the ECM. In the case where an ECM lifetime will be longer than the existing measure (such as LED 

lighting versus fluorescent) the operating savings will factor in the cost of replacing the units to match the 

lifetime of the ECM. In this case or in one where one-time repairs are made, the total replacement / repair 

sum is averaged over the lifetime of the ECM.  

 

Return on Investment (ROI): The ROI is expresses the percentage return of the investment based on the 

lifetime cost savings of the ECM. This value can be included as an annual or lifetime value, or both.  

 

Fuel Oil Rate and Electric Rate ($/gallon and $/kWh): The fuel oil rate and electric rate used in the financial 

analysis is the total annual energy cost divided by the total annual energy usage for the 12 month billing 

period studied.  The graphs of the electric rates reflect the total monthly energy costs divided by the 

monthly usage, and display how the average rate fluctuates throughout the year.  The average annual rate is 

the only rate used in energy savings calculations.   
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APPENDIX I:  Method of Analysis 

 

Assumptions and Tools  

Savings Estimates: Established/Standard Industry Spreadsheets 

       Solar Pathfinder 

Cost Estimates: RS Means 2012 (Facilities Maintenance & Repair Cost Data) 

  RS Means 2012 (Building Construction Cost Data) 

  RS Means 2012 (Mechanical Cost Data) 

  National Renewable Energy Laboratory: System Advisor Model 

  Published and established specialized equipment material and labor costs   

Cost estimates also based on utility bill analysis and prior experience with similar projects 

 

DISCLAIMER 

Steven Winter Associates, Inc. (SWA) prepared this engineering assessment and was using the most current 

and accurate fuel consumption data available for the site.  The estimated savings that are projected are 

intended to help guide the owner toward the best energy choices.  The costs and savings are subject to 

fluctuations in weather, variations in quality of maintenance, changes in prices of fuel, materials, and labor, 

and other factors.  Although we cannot guarantee savings or costs estimates, we suggest that you use this 

report for economic analysis of the building and as a means to estimate future cash flow. 

*     *     * 

 

 

 

 

 

 

 

 

PLEASE NOTE: 

 

THE RECOMMENDATIONS PRESENTED IN THIS REPORT ARE BASED ON THE 

RESULTS OF ANALYSIS, INSPECTION, AND PERFORMANCE TESTING OF A 

SAMPLE OF COMPONENTS OF THE BUILDING SITE.  ALTHOUGH CODE-

RELATED ISSUES MAY BE NOTED, SWA STAFF HAVE NOT COMPLETED A 

COMPREHENSIVE EVALUATION FOR CODE-COMPLIANCE.  THE OWNER(S) AND 

MANAGER(S) OF THE BUILDING(S) CONTAINED IN THIS REPORT ARE 

REMINDED THAT ANY IMPROVEMENTS SUGGESTED IN THIS SCOPE OF WORK 

MUST BE PERFORMED IN ACCORDANCE WITH ALL LOCAL, STATE, AND 

FEDERAL LAWS AND REGULATIONS THAT APPLY TO SAID WORK.  

PARTICULAR ATTENTION MUST BE PAID TO ANY WORK WHICH INVOLVES 

HEATING AND AIR MOVEMENT SYSTEMS AND ANY WORK WHICH WILL INVOLVE 

THE DISTURBANCE OF PRODUCTS CONTAINING MOLD, ASBESTOS, OR LEAD. 


