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INTRODUCTION 
 
On January 19th, Steven Winter Associates, Inc. (SWA) and BSG-PMK performed an energy audit and 
assessment of the Cedarville Fire Station Cedarville, NJ.  Current conditions and energy-related information 
were collected in order to analyze and facilitate the implementation of energy conservation measures for the 
building.  
 
The Cedarville Fire Station is a 15,204 sqft., single-story building that is made up of the original 6,377 sqft. 
fire station built in 1968 and a new 8,827 square foot five bay engine garage constructed in 2007.  During the 
construction of the new engine garage, the original firehouse was renovated to become a new community 
room, with a full kitchen, men’s and ladies restrooms, office space, a mechanical room and storage room. The 
new addition houses five engine bays, a full bathroom with shower, one storage room, and a mechanical room. 
The original portion of the building houses the Office of Emergency Management, a communications office 
and a common space. The Fire Station hours of occupation vary greatly from week to week, a best estimate 
was determined to be 22 hours a week on average. The building is occupied by varying numbers of the 38 
volunteer firemen.  
 
Energy data and building information collected in the field were analyzed to determine the baseline energy 
performance of each building.  Using spreadsheet-based calculation methods, SWA/BSG-PMK estimated the 
energy and cost savings associated with the installation of each of the recommended energy conservation 
measures.  The findings for the building are summarized in this report. 
 
The goal of this energy audit is to provide sufficient information to make decisions regarding the 
implementation of the most appropriate and most cost effective energy conservation measures for the building.  
 
Launched in 2008, the LGEA Program provides subsidized energy audits for municipal and local government-
owned facilities, including offices, courtrooms, town halls, police and fire stations, sanitation buildings, 
transportation structures, schools and community centers. The Program will subsidize 75% of the cost of the 
audit. If the net cost of the installed measures recommended by the audit, after applying eligible NJ SmartStart 
Buildings incentives, exceeds the remaining cost of the audit, then that additional 25% will also be paid by the 
program. The Board of Public Utilities (BPU’s) Office of Clean Energy has assigned TRC Energy Services to 
administer the Program. 
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EXECUTIVE SUMMARY 
 
This document contains the energy audit report for the Cedarville Fire Station located at 30 East Maple 
Avenue Cedarville, NJ 08311. The Fire Station building is a 15,204 sqft., single-story building that is made up 
of the original 6,377 sqft. fire station built in 1968 and a new 8,827 square foot five bay engine garage 
constructed in 2007.   
 
Based on the field visit performed by Steven Winter Associates (SWA) and BSG-PMK staff on January 19th, 
2010 and the results of a comprehensive energy analysis, this report describes the site’s current conditions and 
recommendations for improvements.  Suggestions for measures related to energy conservation and improved 
comfort are provided in the scope of work. Energy and resource savings are estimated for each measure that 
results in a reduction of heating, cooling, and electric usage.  
 
Current Conditions  
 
In the most recent full year of data collected, December, 2008 through November, 2009, the Cedarville Fire 
Station consumed a total of 65,960 kWh of electricity for a total cost of $11,338 and 7,126 therms of natural 
gas, for a total cost of $9,761.With electricity and natural gas combined, the building consumed 938 MMBtus 
of energy at a total cost of $21,099.   
 
SWA/BSG-PMK has entered energy information about the Cedarville Fire Station in the U.S. Environmental 
Protection Agency’s (EPA) Energy Star Portfolio Manager Energy benchmarking system. The building 
performance rating was not able to be determined because the building use is classified as Other-Fire Station in 
the Portfolio Manager system.  
  
The Site Energy Use Intensity is 62.0 kBtu/ft2yr compared to the national average of a fire station building 
consuming 78.0 kBtu/ft2yr. The Site Energy Intensity is lower than the average because of the limited hours of  
operation of the Fire Station. Implementing the recommendations included in this report will reduce the 
building energy consumption by approximately 19.5 kBtu/ft2yr. There may be energy procurement 
opportunities for the Cedarville Fire Station to reduce annual utility costs, which are $1,400/yr higher, when 
compared to the average estimated NJ commercial utility rates. 
 
Based on the assessment of the Cedarville Fire Station, SWA/ BSG-PMK has separated the recommendations 
into three categories (See Section 4 for more details). These are summarized as follows: 
 
Category I Recommendations:  Capital Improvement Measures 
 
• The electric unit heater in the mechanical room could be upgraded to a gas fire high efficiency unit heater. 
 
Category II Recommendations:  Operations and Maintenance 
 
• Recommend clearing the roof drain cages at the front parapet to restore proper drainage and remove 

ponding water. This will extend the life of the roof system.  
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Category III Recommendations: Energy Conservation Measures - Upgrades with associated energy 
savings 

 
At this time, SWA/BSG-PMK recommends a total of 4 Energy Conservation Measures (ECMs) for the 
Cedarville Fire Station that are summarized in the following table. The total investment cost for these ECMs, 
with estimated incentives, is $290,310.  SWA/BSG-PMK estimates a first year savings of $42,049 with an 
aggregated simple payback of 7 years. SWA/BSG-PMK estimates that implementing the recommended ECMs 
will reduce the carbon footprint of the fire houses by 110,802 lbs of CO2.  
 
There are various incentives that the Cedarville Fire Station could apply for that could also help lower the cost 
of installing the ECMs. SWA/BSG-PMK recommends that Cedarville apply for the NJ SmartStart program 
through the New Jersey Office of Clean Energy. This incentive can help provide technical assistance for the 
building in the implementation phase of any energy conservation project. 
 
The following table summarizes the proposed Energy Conservation Measures (ECM) and their economic 
relevance:   



Lawrence Township - Cedarville Fire Station              SWA, Inc. – Local Government Energy Audit Report Page 6/34 

 

 
 
 
 



Lawrence Township - Cedarville Fire Station              SWA, Inc. – Local Government Energy Audit Report Page 7/34 

 

1. HISTORIC ENERGY CONSUMPTION 
 
1.1. Energy Usage and Cost Analysis 
 
SWA/BSG-PMK analyzed utility bills from December, 2007 through November, 2009 that were received 
from the utility companies supplying the Cedarville Fire Station with electric and natural gas. 
 
Electricity – The Cedarville Fire Station is currently served by one electric meter.    The Cedarville Fire 
Station currently receives electricity from Atlantic City Electric at an average rate of $0.172/kWh based 
on 12 months of utility bills from December 2008 to November 2009.  The Cedarville Fire Station building 
purchased approximately 65,960 kWh or $11,338 worth of electricity in the previous year with an 
average monthly demand of 28.4 kW.  
 
The following charts show electricity usage for The Cedarville Fire Station based on utility bills from 
December 2008 through November 2009. The red line indicates the estimated baseload in kWh.  
  

 
 

Natural Gas – The Cedarville Fire Station is currently served by one meter for natural gas.  The Cedarville 
Fire Station currently receives natural gas from South Jersey Gas at an average aggregated rate of 
$1.370/therm based on 12 months of utility bills for December 2008 to November 2009. The Cedarville 
purchased approximately 7,126 therms or $9,761 worth of natural gas in the previous year.  

 
The following charts show the natural gas usage for the Cedarville Fire Station based on utility bills from 
December 2008 through November 2009. The natural gas usage mimics the change in seasons. The red 
line indicates the baseload level for heating domestic hot water and the cooking needs. The natural gas 
usage above the red line shows the amount of natural gas used for heating. 
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1.2. Utility Rate 

 
The Cedarville Fire Station currently purchases electricity via two meters from Atlantic City Electric at a 
general service market rate for electricity use (kWh) with a separate (kW) demand charge. The Cedarville 
Fire Station currently pays an average rate of approximately $0.172/kWh based on the most recent 12 
months of utility bills from December 2008 through November 2009. 
 
Cedarville Fire Station currently purchases natural gas supply from South Jersey Gas at a general service 
market rate for natural gas in (therms).  There are two gas meter that provides natural gas service to the 
Cedarville Fire Station building. The average aggregated rate (supply and transport) for the meter is 
approximately $1.370/therm based on 12 months of utility bills for December 2008 to November 2009. 
 
1.3. Energy Benchmarking 

 
SWA/BSG-PMK has entered energy information about The Cedarville Fire Station in the U.S. 
Environmental Protection Agency’s (EPA) Energy Star Portfolio Manager Energy benchmarking system. 
The username is lawrencetownship and the password is lawrence. The building performance rating was 
not able to be determined because the building use is classified as Other-Fire Station in the Portfolio 
Manager system.  
 
The Site Energy Use Intensity is 62.0 kBtu/sqft/yr compared to the national average of Fire Station/Police 
Station consuming 78.0 kBtu/sqft/ yr. Implementing this report’s recommended Energy Conservations 
Measures (ECMs) will reduce use by approximately 23.4  kBtu/sqft/yr. 
 
SWA/BSG-PMK has created the Portfolio Manager site information for Cedarville Fire Station. This 
information can be accessed at:  https://www.energystar.gov/istar/pmpam/,   with the following: 
 
 Username: lawrencetownship               Password: lawrence 
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2. FACILITY AND SYSTEMS DESCRIPTION 
 

2.1. Building Characteristics 
 

The Cedarville Fire Station is a 15,204 sqft., single-story building that is made up of the original 6,377 
sqft. fire station built in 1968 and a new 8,827 square foot five bay engine garage constructed in 2007.  
During the construction of the new engine garage, the original firehouse was renovated to become a 
new community room, with a full kitchen, men’s and ladies restrooms, office space, a mechanical 
room and storage room. The new addition houses five engine bays, a full bathroom with shower, one 
storage room, and a mechanical room.  
 

2.2. Building Occupancy Profiles 
 

The Fire Station hours of occupation vary greatly from week to week, a best estimate was determined 
to be 22 hours a week on average. The building is occupied by varying numbers of the 38 volunteer 
firemen.  
 

2.3. Building Envelope 
 

2.3.1. Exterior Walls 
 

The exterior walls of the south face of the original fire house building are constructed of 8” split face 
concrete masonry unit block with wood furring, R-19 bat insulation and painted drywall. The front 
façade of the new engine bays are a matching 8” split face insulated block with painted interior.   The 
remaining exterior walls of the original building are concrete block with wood studs, R-19 insulation, 
and corrugate metal panels for exterior finish with interior finishes of painted drywall.  The remaining 
walls of the new building are insulated concrete masonry units to full height with exterior vertical 
standing seam metal panels. The interior is painted block.  The south or front face of the building has a 
perimeter metal standing seam soffit.  Exterior and interior finishes of the envelope were found to be 
in good condition and without cracks or water damage.  

 
2.3.2. Roof 

 
The building has three distinct roofing sections; 
the original fire house office area section has a 
wood truss construction low pitched roof with 
built up asphalt sheets with a silver coat finish. 
The roof is in good condition with some ponding 
water at the base of the front parapet.  The 
parapet is capped with aluminum flashing that 
was found in good condition.  The new bay 
garage roof is a standing seam metal roof framed 
with steel framing. The roof has six skylight 
openings for improved light.  The roof is new and in good condition with no visible leaks or problems.  
The third roof section is the lower roof over the new garage restroom and storage area that houses the 
Trane Voyager unit and two exhaust fans. This roof is a flat built up rubber membrane roof with 
mechanically adhered insulation board.   
 
Category II Repair and Maintenance:  Recommend clearing the roof drain cages at the front parapet to 
restore proper drainage and remove ponding water. This will extend the life of the roof system. 
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2.3.3. Base 
 

The base of the existing building consists of reinforced concrete footings, and a 4” poured concrete 
slab on grade.  The engine bay flooring is 6” reinforced concrete on gravel and vapor barrier. There are 
no signs of water damage or improper drainage.  

 
2.3.4. Windows 
 
There are 20 double pane thermally broken aluminum clad windows that were installed throughout the 
building during the 2007 renovation. The windows  are in good condition. 
 
2.3.5. Exterior doors 

 
The engine bays have front and rear full height thermo pane aluminum framed roll up doors.  There are 
seven entry doors to this facility; there are two storefront sections to this building. One is the front 
main entryway and the other is the rear main entrance. Both are double medium style aluminum store 
front doors.  The remaining entry doors are hollow metal with visual panels.  All doors and hardware 
were in good condition.  
 
2.3.6. Building air tightness 
 
The building’s air tightness is in good condition. The new fire engine bays were found to comfortable 
with little to no leakage at the roll up doors and operable louvers. The original fire house building was 
found tight as well largely due to the new windows and doors. 
 

2.4. HVAC systems 
 

2.4.1. Heating 
 

The renovated portion of the original fire station is heated by a gas-fired heating coil located in a new 
Trane rooftop Voyager unit. The 68 Deg F daytime temperature set point is maintained year round by 
a wall mounted programmable thermostat located on the Community Room interior wall. The original 
offices located in the remaining portion of the original fire house are heated by three attic-mounted 
furnaces that are controlled by individual zone thermostats.  The new five bay addition is heated by six 
gas fired ceiling mounted unit heaters located in the four corners of the building, that are also 
controlled by individual programmable wall mounted thermostats.  The fire house bathroom has one 
ceiling mounted electric radiant panel. The mechanical and storage rooms in the new addition each 
have electric unit heaters with programmable thermostats. The electric radiant heating panel in the 
bathroom and electric unit heater in the storage room are used infrequently, therefore it is not 
recommended that they be switched to gas fire units. The electric unit heater in the mechanical room 
could be upgraded to a gas fire high efficiency unit heater. All systems were found to be in good 
condition and found to be in good working order. 
 
Category I Recommendation- Capital Improvements: The electric unit heater in the mechanical room 
could be upgraded to a gas fire high efficiency unit heater. 
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2.4.2. Cooling 
 

The renovated portion of the original fire station is cooled by 
the newly installed Trane Voyager packaged roof top unit.  
Similarly the cooling set point is maintained by a wall 
mounted programmable thermostat located on the 
Community Room interior wall. The Voyager unit was found 
to be in good operating condition. The balance of the original 
building is cooled by two split DX systems with coils located 
in the ceiling mounted furnaces.  The engine bays are not 
conditioned.   
 
2.4.3. Ventilation 

 
The building has five exhaust fans.  EF-1 provides exhaust for the men’s and ladies rooms located off 
the community room in the newly renovated old firehouse. EF-2 provides exhaust ventilation for the 
new fire house restroom off the new engine bay addition.  The fans operate on an occupied / 
unoccupied time clock.  EF-5 is a shower exhaust fan located in the fire house restroom that is 
operated by a wall switch. EF-4 is utilized for removal of fire engine exhaust.  The exhaust fan and 
associated outside air louver is activated by a Carbon monoxide sensor.   The garage area is ventilated 
via EF-3, a 9,800 CFM exhaust fan  that is interlocked with two outdoor intake louvers sized for a total 
of the full 9,800 CFM.  All fans are roof mounted and found to be in good working order. 

 
2.4.4. Domestic Hot Water 

 
The building’s domestic hot water is supplied by a gas fired high efficiency 100 gallon AO smith. 
 

2.5. Electrical Systems 
 

2.5.1. Lighting 
 
A complete inventory of all interior, exterior, and exit sign light fixtures were examined and 
documented in Appendix A of this report including an estimated total lighting power consumption.  
Our initial findings indicate that performing a detailed lighting upgrade per the recommendations in 
Appendix A will result in an annual energy and cost savings. 
Category III Recommendation - ECM #1:  Recommend upgrading all T-12 lighting fixtures with 
magnetic ballasts to T-8 fixtures with electronic ballasts, as well as various other lighting upgrades 
outlined in Appendix A. Also recommend installing lighting sensors to certain areas where lights 
typically remain lit when unoccupied for long periods of time. 
 
2.5.2. Appliances and Process 
 
Appliances, such as refrigerators, that are over 10 years of age should be replaced with newer efficient 
models with the Energy Star label.  For example, Energy Star refrigerators use as little as 315 kWh / 
yr.  When compared to the average electrical consumption of older equipment, Energy Star equipment 
results in a large savings.  Building management should select Energy Star label appliances and 
equipment when replacing: refrigerators, printers, computers, copy machines, etc. More information 
can be found in the “Products” section of the Energy Star website at:  http://www.energystar.gov. The 
building is currently equipped with energy vending miser devices for conserving energy usage by 
Drinks and Snacks vending machines. When equipped with the vending miser devices, vending 

Condenser for the split AC system 
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machines use less energy and are comparable in daily energy performance to new ENERGY STAR 
qualified machines. 
 
The building has a full kitchen including; (2) stoves, (1) convection oven, (2) Refrigerators, (1) 
microwave, (1) coffee machine, (1) dishwasher. The building has total of 12 computers, one copy 
machine. 
  
2.5.3. Elevators 
 
This is a single story structure that does not have an elevator. 

  



Cedarville Fire Station            SWA, Inc. – Local Government Energy Audit Report Page 14/34 

 

3. Building Systems Equipment List 
 

 
 

Building 
System

Description Locations Model # Fuel Space 
Served

Year 
Installed

Estimtaed. 
Remainin
g Useful 
Life %

Heating

(2) gas-fired unit 
heaters, 250/200 

MBH input/output, 
3,100 CFM

Garage
Trane, M# 

GPND025CAF1 Natural Gas Garage 2001 46%

Heating

(4) gas-fired unit 
heaters, 200/160 

MBH input/output, 
2,640 CFM

Garage
Trane, M# 

GPND020CAF1 Natural Gas Garage 2001 46%

Heating
(2) 150 MBH forced-

air furnaces

Ceiling of 
original 
building

Not accessible Natural Gas
Original 
building - 0%

Heating 150 MBH forced-air 
furnace

Banquet hall Not accessible Natural Gas Banquet 
hall

- 0%

Heating Electric baseboards Electrical 
room

No nameplate Electricity Electrical 
room

- 50%

Heating
Electric unit heater, 

2.25 kW, 7,677 
BTUH, 300 CFM

Mechanical 
room

QMark Electricity Mechanical 
room

50%

Heating
Electric unit heater, 

2.25 kW, 7,677 
BTUH, 300 CFM

Storage room QMark Electricity Storage 
room

50%

Heating/ 
Cooling

15-ton rooftop unit 
w/ 350/284 MBH 

input/output 
heating

Roof
Trane Voyager, M# 
YCH180B3H0HB, S# 

81400231D

Natural Gas/ 
Electricity

Entire 
building 

(excl. 
garage)

2008 87%

Cooling
4-ton condensing 

unit Outside
Lennox, M# HS29-
511-2P, S# 5896D 

51131
Electricity

Furnace-
mounted 

cooling coil
1996 7%

Cooling
4-ton condensing 

unit Outside
Lennox, M# HS18-

511-5P Electricity
Furnace-
mounted 

cooling coil
1984 0%

DHW 100 gallon, 150 
MBH water heater

Mechanical 
room

AO Smith, M# BTM-
150-570

Natural Gas Entire 
building

2006 69%
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Note: *The remaining useful life of a system (in %) is the relationship between the system manufactured and 
/ or installed date and the standard life expectancy of similar equipment based on ASHRAE (2003), 
ASHRAE Handbook: HVAC Applications, Chapter 36.  

  

Appliance Convection oven Kitchen
Blodgett, M# EF-111, 

S# 0380G7962101 Electricity Kitchen 50%

Appliance Refrigerator Kitchen
Frigidaire, M# 

FRU17B2JW18, S# 
WA93500840

Electricity Kitchen 50%

Appliance Refrigerator Kitchen
GE, M# 

GTS18ABSARWW, 
S# FM740074

Electricity Kitchen 50%

Appliance Stove Kitchen Frigidaire Natural Gas Kitchen 50%
Appliance Stove Kitchen Southbend Natural Gas Kitchen 50%

Appliance Microwave Kitchen Ewave, M# KOT-
152UW, S# 20313920

Electricity Kitchen 2002 50%

Appliance Coffee maker Kitchen Black & Decker Electricity Kitchen 50%

Appliance Dishwasher Kitchen
Maytag, M# 

MDB6000AWA, S# 
18752400WB

Electricity Kitchen 50%

Ventilation
Exhaust fan, 1/12 

HP, 1,300 RPM, 450 
CFM

Roof
Greenheck, type  G, 

size G-095-G Electricity Restrooms 50%

Ventilation
Exhaust fan, 1/20 

HP, 1,550 RPM, 200 
CFM

Roof
Greenheck, type G, 

size G-065-G Electricity
Restrooms/ 

shower 50%

Ventilation
Exhaust fan, 1 1/2 
HP, 1,725 RPM, 

9,800 CFM
Roof

Greenheck, type GB, 
size GB-330-20 Electricity Fire house 50%

Ventilation
Exhaust fan, 1/4 

HP, 1,725 RPM, 800 
CFM

Roof
Greenheck, type GB, 

size GB-101-4 Electricity Fire house 50%

Ventilation Exhaust fan, 70 
CFM

Ceiling QMark, size B560 Electricity Fire house/ 
shower

50%

Ventilation (2) intake louvers, 
4,900 CFM

Fire House 
112

Greenheck, M# EDD-
401

Electricity Fire House 
112

50%

Ventilation Intake louver, 800 
CFM

Fire House 
112

Greenheck, M# ESJ-
401

Electricity Fire House 
112

50%
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4. ENERGY CONSERVATION MEASURES 
 
Based on the assessment of this building, SWA/ BSG-PMK have separated the investment opportunities into 
three categories of recommendations:   
  

1. Capital Improvements – Upgrades not directly associated with energy savings 
2. Operations and Maintenance – Low Cost/No Cost Measures 
3. Energy Conservation Measures – Higher cost upgrades with associated energy savings 
 

Category I Recommendations:  Capital Improvement Measures 
 

• The electric unit heater in the mechanical room could be upgraded to a gas fire high efficiency unit 
heater. 

 
Category II Recommendations:  Operations and Maintenance 
 
• Recommend clearing the roof drain cages at the front parapet to restore proper drainage and remove 

ponding water. This will extend the life of the roof system.  

Category III Recommendations: Energy Conservation Measures: 
 

Summary Table 
 

ECM # Description 
1 Lighting Upgrades 

2 
High-Efficiency Modulating 

Furnaces 
3 Upgrade Condensing Units 
4 Photovoltaic Roof Mounted 

Installation-50 kw 
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ECM #1: Lighting Upgrade & Occupancy Sensors  
 
Description: 
 
Lighting at the Fire House primarily consists of standard-efficiency fixtures with T12 lamps and magnetic ballasts, and T8 lamps with electronic 
ballasts. SWA/BSG-PMK recommends retrofitting the T12 fluorescent lamps and magnetic ballasts with T8’s and electronic ballasts.  The existing 
T8’s do not need to be upgraded.  Also in the building are incandescent lamps, which should be replaced with longer lasting, more efficient compact 
fluorescent lamps.  Some fixtures have already been upgraded to compact fluorescents.  In addition, occupancy sensors should be installed to control 
the lighting in the storage room and the electrical room.  Lighting replacements have short paybacks because of the low cost of the project combined 
with the high daily use of the lights. 
 
Recommended lighting upgrades are detailed in Appendix A. 

 
Installation cost:  

 
Source of cost estimate:  Empirical Data 
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Economics (without incentives): 

 
Assumptions: 
 
The electric cost used in this ECM was $0.172/kWh, which was the facilities’ average rate for the 12-month period from December, 2008 through 
November, 2009.  The replacements for each lighting fixture, the costs to replace or retrofit each one, and the rebates and wattages for each fixture are 
located in Appendix A. 
 
Rebates/financial incentives: 
 
The New Jersey SmartStart offers rebates for upgrading lighting fixtures and installing lighting controls. The total rebate this ECM qualifies for is 
$1,085. 
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ECM#2: High-Efficiency Modulating Furnaces 
Description: 
The original Fire House is heated by three 150-MBH (approximate), gas-fired furnaces.  They have passed the end of their 18-year useful life and 
should be replaced.  Higher-efficiency modulating furnaces are now available, which are up to 95% efficient.  The current units were 80% efficient at 
the time of their purchase, but due to their age and condition, were estimated to decrease by 10%, to 70%. 
 
Installation cost: 
Estimated installed cost: $12,000 for each furnace, $36,000 total 
Source of cost estimate:  Similar Projects 
 
Economics: 

 
Assumptions:   
The savings for this ECM were calculated using the heating degree-day method to find the furnace’s current annual energy consumption.  The cost per 
therm of natural gas that was used, taken from twelve months of the Fire House’s energy bills, was $1.37.  Also taken from the energy bills was the 
number of heating degree-days for one year, 5,168.  Due to the fact that the Fire Station does not operate constantly, it was estimated that the facility 
operates 1/3 of the work week, and therefore only 1/3 of the heating degree days were used for these calculations.  The 99.6% heating dry bulb 
temperature is 10°F, which was provided by ASHRAE, and the desired indoor temperature was estimated to be 68°F.  The savings were calculated 
using the following equations: 
 

Capacity×Degree-Days×24
Efficiencycurrent× Temp.indoor-Temp.99.6%

×
1 therm

100,000.4 BTU
×

Weekly Operating Hours
24×7

=Current Gas Input (therms) 

Gas Output therms =Current Gas Input×Efficiencycurrent 

Proposed Gas Input therms =
Gas Output

Efficiencyproposed
 

Savings therms =Current Gas Input-Proposed Gas Input 
 
Rebates/financial incentives: 
This ECM is calculated based on a projected eligibility for New Jersey’s Direct Install Rebate, which pays up to 80% of the total installation cost for 
the furnaces, or $28,800 for this measure.  
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ECM#3: Upgrade Condensing Units 
 
Description: 
Cooling is provided to the original section of the Fire Station by two 4-ton Lennox condensing units. The units feed furnace-mounted cooling coils; the 
furnaces themselves were recommended for replacement in ECM #2.  The condensing units have passed their 15-year useful life, and should be 
replaced.  Units are now available with Seasonal Energy Efficiency Ratios (SEERs) as high as 21.  The SEER for the current unit could not be found, 
but 4-ton condensing units manufactured in the mid-1990’s would have SEERs around 12; due to the age and condition of the unit, the SEER was 
assumed to be 80% of the original value, or 10. 
 
Installation cost: 
Estimated installed cost: $8,000 each, $16,000 total 
Source of estimate: Similar projects 
 
Economics: 

 
Assumptions: 
Using the facility’s electricity bills from December, 2008 through November, 2009, it was determined that the cost of electricity is currently 
$0.172/kWh.  This ECM was calculated using 65°F as a change-over temperature from heating to cooling. The American Society of Heating, 
Refrigeration and Air-Conditioning Engineers (ASHRAE) estimates on average per year, 1,104 cooling degree-days for a region that only exceeds a 
dry-bulb temperature of 92°F for 0.4% of the year.  The Fire Station does not operate constantly, therefore only 1/3 of the 1,104 cooling degree days 
were used for these calculations.  The desired indoor temperature during the cooling season was assumed to be 74°F.  The following equation, the 
degree-day equation for cooling systems, was used to calculate the electric consumptions of the current and proposed air-conditioners: 

Capacity×Degree-Days×24 hours
day

1,000×SEER× Temp.0.4%-Temp.indoor
=Electric Consumption (in kWh) 

 
Rebates/financial incentives: 
This ECM is calculated based on a projected eligibility for New Jersey’s Direct Install Rebate, which pays up to 80% of the total installation cost, or 
$12,800 for this measure. 
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ECM #4: 50-kW Roof-Mounted PV System  
 
Description: 

Currently, the Fire House does not use any renewable energy systems.  Renewable energy systems, such as photovoltaic panels, can be mounted on the roof of 
the facility and can offset a significant 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, when electric demand at a power station is high due to the amount of 
air conditioners, lights, equipment, etc. being used within the region, demand charges go up to offset the utility’s cost to provide enough electricity at that 
given time.  Photovoltaic systems not only offset the amount of electricity use by a building, but also reduce the building’s electrical demand, resulting in a 
higher cost savings as well.  SWA/BSG-PMK present below the economics of installing a 50-kW PV system to offset electrical demand for the building and 
reduce the annual net electric consumption for the building.  A system of 217 commercial multi-crystalline 230 watt panels would generate 57,784 kWh of 
electricity per year, or 87% of the Fire House’s annual electric consumption. 
 
Installation cost: 

Estimated installed cost: $349,370; SREC revenue included in “Total 1st Year Savings” 
Source of cost estimate:  Similar projects 
 
Economics: 
 

 
 
Assumptions: 
Cost of installation was estimated, using data from similar projects, at approximately $7,000 per kW.  Annual energy savings were calculated via “PV Watts”, 
an online tool on the website of the National Renewable Energy Laboratory. 
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Rebates/financial incentives: 

This ECM is eligible for New Jersey’s Solar Renewable Energy Certificates (SREC).  SRECs are marketable certificates issued to the owner of a PV system for 
each 1,000 kWh (1MWh) of electricity generated.  SRECs are sold or traded separately from the power generated; the income from the sale of the SREC can be used 
to offset the cost of the system by applying the revenue to a loan payment or debt service.  The value of the SREC is market driven, and is controlled by the amount 
of the Solar Alternative Compliance Payment (SACP) which is set by the NJBPU.  The SREC market is derived from New Jersey’s Renewable Portfolio Standard 
(RPS), which requires that all licensed energy suppliers in the state invest in energy generated from renewable sources, with specific requirements for solar power.  
If a supplier does not invest by purchasing SRECs, the supplier must pay the SACP for a percentage of the total annual power produced.  Since SRECs typically 
trade just below the SACP, there is an incentive for the supplier to buy SRECs.  The SREC Program provides a market for SRECs to be created and verified on the 
owner’s behalf.  The New Jersey Clean Energy program facilitates the sale of SRECs to New Jersey electric suppliers.  PV system owners in New Jersey with a grid-
connected PV system are eligible to participate in New Jersey's SREC Program. 

The NJBPU has stated its intention to continue to operate a program of rebates and SRECs,   On September 12, 2007, the NJBPU approved an SREC only pilot 
incentive program.  The program set the SACP at an initial value of $711, decreasing annually for an eight (8) year period.  SRECs would be generated for fifteen 
(15) years (referred to as the Qualification Life), and have a two (2) year trading life.  The NJBPU believes that to achieve an internal rate of return of twelve (12) 
percent, the target SREC price would be $611, reducing by three (3) percent per year for the same eight (8) year period that the SACP is set.



Lawrence Township - Cedarville Fire Station              SWA, Inc. – Local Government Energy Audit Report Page 23/34 

 

 
5. RENEWABLE AND DISTRIBUTED ENERGY MEASURES 
 

5.1. Existing Systems 
 

There are currently no existing renewable energy systems.   
 

5.2. Solar Photovoltaic 
 
As a result of our study, the roof of the Cedarville Fire Station building has been identified as conducive 
for the application of a Photovoltaic (PV) system. 

Based on the goal of generating as much of the building’s electric load as possible utilizing renewable 
energy while meeting the limitations of usable space available, a PV system with a design capacity of  50 
kW was selected.  The total annual generating capacity of the system is 57,784 kWh as estimated using PV 
WATTS calculator provided by the Department of Energy (DOE), National Renewable Energy Laboratory 
(NREL).   

This proposed PV system would include 217 flat, crystalline PV modules installed on the roof.  The system 
is based on commonly used 230 Watt PV modules, and one (1) inverter for conversion to AC power.   

The proposed system would generate approximately 87 percent of the electric power consumed annually by 
the Fire Station building. It is noted this system would supplement the utility power supply since PV electricity 
production is based on weather and the system size is limited to 87 percent.  The estimated cost of 
construction would be approximately $349,370 for this system. There would be an applicable upfront 
incentive through the Renewable Energy Incentive Program; this rebate could be up to $49,000. The 
approximate annual savings would be $38,215, which would make the approximate payback 8  years 
 
If the Client is interested in moving forward, a structural analysis of the roofs must be performed to 
confirm they will support the addition of PV modules. 
 
5.3. Solar Thermal Collectors 
 
Solar thermal collectors are not recommended due to the low amount of domestic hot water use throughout 
the building. 

 
5.4. Combined Heat and Power 
 
Combined Heat Power is not applicable to this project because of the HVAC system type and limited 
domestic hot water usage. 

 
5.5. Geothermal 
 
Geothermal is not applicable to this project because it would require modifications to the existing heat 
distribution system, which would not be cost effective. 
 
5.6. Wind 

 
Wind power production is not appropriate for this location because required land is not available for the 
wind turbine.  Also, the available wind energy resource is very low.   
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6. ENERGY PURCHASING AND PROCUREMENT STRATEGIES 
 

6.1. Load Profile 
 

The average electrical peak demand for the previous year was 28.4 kW and the maximum peak demand 
was 47.8 kW.  The electric and gas load profiles for this project are presented in the following charts.  The 
first chart shows electric demand (in kW) for the previous 12 months and the other two charts show 
electric and gas usage (in kWh), respectively.   
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The electrical demand peaks in summer because of the added electric load for cooling the building. The 
electrical consumption has two peaks, one in winter one in summer. This is because of electric unit heaters 
being used in winter and the added load for cooling in summer. . The red line indicates the baseload of 
electricity. 

 

 
 

The natural gas usage shows that the most natural gas is consumed in the winter months, meaning the 
primary use of natural gas in this building is for heating. The red line indicates the baseload level for 
heating domestic hot water and the cooking needs. The natural gas usage above the red line shows the 
amount of natural gas used for heating. 

 
6.2. Tariff Analysis 
 
Currently, natural gas is provided via two gas meters with South Jersey Gas serving as transmission and 
supply provider. The general service rate for natural gas charges a market-rate price based on use and the 
Cedarville Fire Station billing data does not breakdown demand costs for all periods. Demand prices are 
reflected in the utility bills and can be verified by observing the price fluctuations throughout the year. 
Typically, the natural gas prices increase during the cooling months when natural gas is used less often.   
 
The Cedarville Fire Station is direct-metered (via two meters) and currently purchases electricity from 
Atlantic City Electric at a general service rate. The general service rate for electric charges are market-rate 
based on use and the Fire Station’s billing does show a breakdown of demand costs. Demand prices are 
reflected in the utility bills and can be verified by observing the price fluctuations throughout the year. 
Typically, the electricity prices increase during the cooling months when electricity is used by the HVAC 
condensing units and air handlers.  
 
The following charts compare the utility consumption and utility rates for the natural gas and electricity 
over the previous two year period. 
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6.3. Energy Procurement Strategies 
 
Billing analysis shows that the rate paid is lower than estimated state averages over the course of the year 
for the Cedarville Fire Station natural gas account.  Changing to a third party suppliers could reduce the 
cost associated with energy procurement. Customers that have a large variation in monthly billing rates can 
often reduce the costs associated with energy procurement by selecting a third party energy supplier.  
Contact the NJ Energy Choice Program for further information on Energy Services Companies (ESCOs) 
that can act as third party energy suppliers.  Appendix B contains a complete list of third party energy 
suppliers.  

 
SWA/BSG-PMK recommends that Lawrence Township contacts third party energy suppliers in order to 
negotiate a lower electricity rate.  Comparing the current electric rate to average utility rates of similar type 
buildings in New Jersey, it may be possible to save up to $ 0.022/kWh, which would have equated to 
approximately $1,400 for the past 12 months. 
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7. METHOD OF ANALYSIS 
 

7.1. Assumptions and methods  
 

Energy modeling method:  Spreadsheet-based calculation methods 
Cost estimates:   RS Means 2009 (Facilities Maintenance & Repair Cost Data) 

    RS Means 2009 (Building Construction Cost Data) 
    RS Means 2009 (Mechanical Cost Data) 

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

 
 

7.2. Disclaimer 
 

This engineering audit was prepared using the most current and accurate fuel consumption data 
available for the site.  The estimates that it projects are intended to help guide the owner toward 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, we suggest that you use this report for economic analysis of the building 
and as a means to estimate future cash flow. 

 
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 OR HEALTH AND SAFETY ISSUES.  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. 
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Appendix A: Lighting Study 
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Appendix B: Third Party Energy Suppliers (ESCOs)  
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