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1.0 INTRODUCTION AND BACKGROUND 
 
Emergency Medical Services is a 3,000 SF building built in 1989, and is currently rented to a private firm 
that provides ambulance dispatch. It is a single story structure with an attached garage. The garage has 
parking for two vehicles and two overhead doors. There is a kitchen, breakroom, one sleeping area, and a 
restroom.  Two to three people occupy the building at any time. 
 
New Jersey’s Clean Energy Program, funded by the New Jersey Board of Public Utilities, supports 
energy efficiency and sustainability for Municipal and Local Government Energy Audits.  Through the 
support of a utility trust fund, New Jersey is able to assist state and local authorities in reducing energy 
consumption while increasing comfort.    
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2.0 EXECUTIVE SUMMARY 
 
This report details the results of the Emergency Medical Services building in Linwood, New Jersey.  The 
3,000 SF building constructed in 1989, is currently rented to a private firm that provides ambulance 
dispatch services. The single story structure includes a kitchen, breakroom, sleeping area, and restroom.  
An attached garage provides parking for two vehicles. The following areas were evaluated for energy 
conservation measures: 

 
 Lighting replacement 
 Furnace replacement  
 Insulation upgrade 
 Storm window installation 
 Unit heater replacement 

 
Various potential Energy Conservation Measures (ECMs) were identified for the above categories.  
Potential annual savings of $1,100 for the recommended ECMs may be realized with a payback of 5.2 
years.  
 
The ECMs identified in this report will allow for the building to reduce its energy usage and if pursued 
has the opportunity to qualify for the New Jersey SmartStart Buildings Program. A summary of the costs, 
savings, and paybacks for the recommended ECMs follows: 
 

ECM-1 Lighting Replacement 
Budgetary Annual Utility Savings  Potential Payback Payback 

Cost      Incentive* (without incentive) (with incentive) 

 Electricity Natural Gas Total ROI    

$ kW kWh Therms $  $ Years Years 

3,200 0 4,060 0 700 1.8 400 4.6 4.0 
* Incentive available through the New Jersey Smart Start program for this ECM. See section 5.0 for other incentive opportunities. 
 

ECM-2 Install Storm Windows 
Budgetary Annual Utility Savings  Potential Payback Payback 

Cost      Incentive* (without incentive) (with incentive) 

 Electricity Natural Gas Total ROI    

$ kW kWh Therms $  $ Years Years 

2,900 0 210 350 400 2.6 NA 7.3 NA 
* There is no incentive available through the New Jersey Smart Start program for this ECM. See section 5.0 for other incentive opportunities. 
 
In addition, the following measures are recommended if they qualify for funding through the Direct 
Install Program (see section 5.2.4). Under this program, incentives can be potentially awarded for up to 
60% of a project’s budgetary cost with a maximum incentive of $50,000, when the work is performed by 
a participating Direct Install contractor.   
 

• ECM-2  Boiler Replacement  
• ECM-5 Replace Furnace 
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3.0 EXISTING CONDITIONS 
 
3.1 Building – General 
 
The Emergency Medical Services Building, 3,000 SF, constructed in 1989, is currently rented to a 
company which provides ambulance dispatch. The single story structure has an attached garage with 
parking for two vehicles and has two overhead doors. The facility includes a kitchen, breakroom, sleeping 
area, and unisex restroom. The facility is consistently occupied by two to three individuals.  
 
The building’s exterior walls consist of brick face with insulation and finished walls with sheetrock.  
There are single pane glass with wooden frames windows around the perimeter of the building. The front 
entrance is a glass door with a vestibule. The roof is pitched with asphalt shingles. There is batt insulation 
between the joists in the attic. 
 
3.2 Utility Usage 
 
Utilities include electricity, natural gas, and potable water.  Electricity is purchased from Atlantic City 
Electric with supply provided by Constellation New Energy.  Natural gas is purchased from South Jersey 
Gas Company; potable water is provided by New Jersey American Water. 
 
From October 2009 through September 2010, electric usage was approximately 38,000 kWh at a cost of 
about $6,200.  Analyzing electricity bills during this period showed that the building was charged at a 
blended unit cost of $0.16 per kWh. Electricity usage was generally higher in the summer months due to 
air conditioning. During the same timeframe, the building heat produced by natural gas-fired equipment 
required about 2,640 therms.  Based on the annual cost of about $2,900, the blended price for natural gas 
was $1.11 per therm. Natural gas consumption was highest in the winter months when the building is in 
heating mode.  
 
Review of potable water utility bills from September 2009 through August 2010 determined the facility 
used a total of 144,000 gallons of water over the course of a year. At a total cost of about $900, the unit 
cost for water was found to be $6.47 per kGal. Utility data can be found in Appendix A. 
 
Electricity is purchased from Atlantic City Electric with supply provided by Constellation New Energy. 
Natural gas commodity supply and delivery is presently purchased from South Jersey Gas. The delivery 
components will always be the responsibility of the utility that connects the facility to the gas line; 
however, the supply can be purchased from a third party. The natural gas commodity supply entity will 
require submission of one to three years of past energy bills.  Contract terms can vary among suppliers.  A 
list of approved natural gas energy commodity suppliers can be found in Appendix A. According to the 
U.S. Energy Information Administration, the average commercial unit costs of electricity and natural gas 
in New Jersey during July 2010 was $0.152 per kWh and $1.09 per therm. The building is currently 
paying about the state average for electricity and natural gas; therefore, it is recommended that a third 
party supplier not be pursued at this time. 
 
3.3 HVAC Systems 
 
The building is heated and cooled by a furnace and cooling coil located in the attic. The Lennox gas fired 
furnace has input of 140 MBH and existing efficiency of approximately 80%. The cooling coil is also 
manufactured by Lennox. The three ton condensing unit located outside on grade is about four years’ old. 
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The building had an exhaust fan in the restroom controlled by the light switch. 
 
The garage area has two unit heaters of approximately 100 MBH each. One unit is a newer Reznor; the 
other unit was older and did not contain a nameplate. The heaters are controlled by local thermostats and 
are approximately 72% efficient. 
 
3.4 Lighting/Electrical Systems 
 
3.4.1 Interior Lighting 
 
The lighting throughout the building utilizes older technology T-12 fluorescent fixtures and magnetic 
ballasts. The fixtures are four feet long and use two lamps per fixture.  
 
3.4.2 Exterior Lighting 
 
Wall mounted lights for the entrance vestibule were 150 W incandescent lamps. 
 
3.5 Control Systems 
 
3.5.1 HVAC Controls 

 
The HVAC controls in the building consist of a wall mounted programmable thermostat. Temperature 
setpoints are on average 68°F for heating and 73°F for cooling. The setpoints cannot vary significantly 
because the building is always occupied. 
 
The two unit heaters for the garage were controlled by two mechanical thermostats mounted on the wall 
and were usually set at 60°F.  
 
3.5.2 Lighting/Electrical Controls 
 
Lighting controls within the building are manual switches located within each space. All outside lighting 
is manually operated. Lights are typically turned off when a space is unoccupied.  
 
3.6 Plumbing Systems 
 
Domestic hot water is generated by a 40 gallon, AO Smith gas-fired water heater with an input of 40 
MBH. It is in fair condition and is located in the attic space. It has an existing efficiency of about 80%. 
The sink and toilet in the restroom are standard flow type; the kitchen sink was also standard flow.  
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4.0 ENERGY CONSERVATION MEASURES 
 

4.1 ECM-1 Lighting Replacements 
 
During the site visit, a comprehensive fixture survey was conducted of the entire building. Each switch 
and circuit was identified, as well as the number of fixtures, locations, approximate operating times, and 
existing wattage consumption.  
 
This measure addressed the expected energy savings of replacing the existing T-12 fluorescent fixtures 
with high efficiency T-8 fluorescent lamps and electronic ballasts. There were approximately 30 fixtures 
inside the building which used two lamp T-12 bulbs. All fixtures would be retrofitted with T-8 lamps and 
electronic ballasts. 
 
Energy savings for this measure were calculated by applying the existing and proposed fixture wattages to 
the estimated time of operation to determine annual electricity consumptions. Supporting calculations, 
including all assumptions for lighting hours and the annual energy usage for each fixture is provided in 
Appendix B.  
 
Lighting has an expected life of 15 years, according to the manufacturer, and total energy savings over the 
life of the project are estimated at 60,900 kWh, totaling $10,500. 
 
The implementation cost and savings related to this ECM are presented in Appendix B and summarized 
below: 
 

ECM-1 Lighting Replacement 
Budgetary Annual Utility Savings  Potential Payback Payback 

Cost      Incentive* (without incentive) (with incentive) 

 Electricity Natural Gas Total ROI    

$ kW kWh Therms $  $ Years Years 

3,200 0 4,060 0 700 1.8 400 4.6 4.0 
* Incentive available through the New Jersey Smart Start program for this ECM. See section 5.0 for other incentive opportunities. 
 
This measure is recommended. 
 
4.2 ECM-2 Install Storm Windows 
 
Windows are single pane glass with wooden frames and exterior screens. Due to age, construction type, 
and condition, the windows incur excess air infiltration and offer little thermal resistance to heat transfer. 
Installing exterior storm windows to decrease heating and cooling energy losses was evaluated. 
 
Per the building energy audit and engineering knowledge, it was estimated that the existing windows have 
a U-value of 1.05 and infiltration rate of about 0.50 CFM/LF.  To calculate the savings for this measure, 
the baseline energy loss was found by applying these values to the total square footage and perimeter 
length of the existing windows in conjunction with weather bin data. The proposed energy loss was then 
determined using the expected U-value of 0.50 and infiltration rate of 0.20 CFM/LF, with exterior storm 
windows installed. The difference in heating and cooling losses through the windows resulted in an 
annual savings of about 210 therms and 350 kWh.   
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Storm windows have an expected life of 25 years, according to the manufacturer, and total energy savings 
over the life of the project are estimated at 8,750 therms and 5,250 kWh, totaling $10,000. 
 
The implementation cost and savings related to this ECM are presented in Appendix C and summarized 
below: 
 

ECM-2 Install Storm Windows 
Budgetary Annual Utility Savings  Potential Payback Payback 

Cost      Incentive* (without incentive) (with incentive) 

 Electricity Natural Gas Total ROI    

$ kW kWh Therms $  $ Years Years 

2,900 0 210 350 400 2.6 NA 7.3 NA 
* There is no incentive available through the New Jersey Smart Start program for this ECM. See section 5.0 for other incentive opportunities. 
 
This measure is recommended. 
 
4.3 ECM-3 Replace Unit Heaters with Infrared Heaters 
 
The garage area is heated by two gas fired unit heaters hung from the ceiling with an existing efficiency 
of around 72%.  The ECM assessed replacing the unit heaters with two gas fired infrared (IR) heaters.  IR 
heaters are effective in garage spaces and have higher burning efficiencies than standard unit heaters. 
 
To calculate the savings associated with implementing infrared heaters, the efficiencies of the existing 
unit heaters were compared with the proposed efficiencies of the IR heaters.  Additionally, the heating 
effectiveness between the two types of heaters was also compared to determine savings.  Heating 
effectiveness is a ratio between the amount of heat being produced, compared to the amount of heat that 
actually reaches the floor space.  IR heaters have an effectiveness ratio close to 100% because they use 
infrared wavelengths to distribute heat.  The existing unit heaters must rely on a circulating fan to 
distribute heat which can cause certain areas of the space to be overheated or under heated.   
 
The higher efficiencies and better effectiveness of the infrared heaters will save the EMS building about 
300 therms of natural gas used for heating.  The implementation costs were based on two low intensity 
infrared heaters; however, exact sizing requirements for the building should be assessed before this ECM 
is implemented. 
 
Infrared heaters have a life expectancy of about 20 years according to ASHRAE.  The savings over the 
life of the project would be about 6,600 therms and $14,000. 
 
The implementation cost and savings related to this ECM are presented in Appendix D and summarized 
as follows: 
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ECM-3 Replace Unit Heaters with Infrared Heaters 
Budgetary Annual Utility Savings  Potential Payback Payback 

Cost      Incentive* (without incentive) (with incentive) 

 Electricity Therms Total ROI    

$ kW kWh Natural Gas $  $ Years Years 

9,800 0 1,800 330 700 0.4 NA 14 NA 
* Incentive shown is per the New Jersey Smart Start Program, Gas Heating Application. Also, this measure is potentially eligible for Direct 
Install funding. See section 5.0 for other incentive opportunities. 
 
This measure is not recommended. 
 
4.4 ECM-4 Increase Wall Insulation – Garage Area 
 
The exterior walls of the garage area are constructed of only CMU block which has a low existing R-
value of 4. This ECM addressed adding 6” batt insulation to the interior side of the CMU block walls to 
minimize heat energy losses and increase the R value to 24. It is intended to install framing on the inside 
of the wall and install insulation between the new studs.  

To calculate the savings, the heat losses through the exterior walls of garage were found using the existing 
walls’ R-value and bin weather data for Atlantic City, NJ, the closest city for which data is available.  The 
values were then totaled to determine the existing annual heat losses.  The heat loss values were then 
determined with a thermal resistance which included the additional 6” batt insulation.  The annual energy 
savings of adding insulation to the exterior block walls is expected to be about 200 therms. 

Batt insulation has an expected life of 25 years, according to ASHRAE, and total energy savings over the 
life of the project are estimated at 4,000 therms and $5,000. 
 
The implementation cost and savings related to this ECM are presented in Appendix E and summarized 
below: 
 

ECM-4 Increase Wall Insulation – Garage Area 
Budgetary Annual Utility Savings  Potential Payback Payback 

Cost      Incentive* (without incentive) (with incentive) 

 Electricity Therms Total ROI    

$ kW kWh Natural Gas $  $ Years Years 

3,400 0 0 160 200 0.3 NA 17 NA 
* There is no incentive available through the New Jersey Smart Start program for this ECM. See section 5.0 for other incentive opportunities. 
 
This measure is not recommended. 
 
4.5 ECM-5 Furnace Replacement 
 
The furnace is located in the attic space and provides heating to the building. It is over 10 years’ old and 
has a thermal efficiency of about 80%. By replacing this unit with a direct vent condensing furnace, it will 
be possible to achieve a thermal efficiency of 92%, saving heating energy. 
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Utilizing historical utility data for the building, the savings for this measure were found by adjusting the 
heating efficiency to reflect the proposed equipment, and comparing the overall utility requirements to the 
original usage. The resulting annual energy reductions attributed to heating and cooling efficiency 
improvements were approximately 330 therms.  
 
Condensing gas-fired furnaces have an expected life of 18 years, according to ASHRAE, and total energy 
savings over the life of the project are estimated at 5,940 therms and $7,200. 
 
The implementation cost and savings related to this ECM are presented in Appendix F and summarized 
below: 
 

ECM-5 Replace Furnace 
Budgetary Annual Utility Savings Estimated Total  Potential Payback Payback 

Cost     Maintenance Savings ROI Incentive* (without (with 

 Electricity Natural Gas Water Total Savings    Incentive) Incentive) 

$ kW kWh Therms kGals $ $ $  $ Years Years 

6,600 0 0 330 0 400 0 400 (0.2) 300 16.5 15.8 
* Incentive shown is per the New Jersey Smart Start Program, Gas Heating Application. Also, this measure is potentially eligible for Direct 
Install funding. See section 5.0 for other incentive opportunities. 
 
This measure is not recommended.  
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5.0 PROJECT INCENTIVES 
 
5.1 Incentives Overview 
 
5.1.1 New Jersey Pay For Performance Program 
 
The building will be eligible for incentives from the New Jersey Office of Clean Energy.  The most 
significant incentives will be from the New Jersey Pay for Performance (P4P) Program. The P4P program 
is designed for qualified energy conservation projects in facilities whose demand in any of the preceding 
12 months exceeds 200 kW. However, the 200 kW/month average minimum has been waived for 
buildings owned by local governments or municipalities and non-profit organizations. Facilities that meet 
this criterion must also achieve a minimum performance target of 15% energy reduction by using the EPA 
Portfolio Manager benchmarking tool before and after implementation of the measure(s). If the 
participant is a municipal electric company customer, and a customer of a regulated gas New Jersey 
Utility, only gas measures will be eligible under the Program.  American Recovery and Reinvestment Act 
(ARRA) funding, when available, may allow oil, propane and municipal electric customers to be eligible 
for the P4P Program. Available incentives are as follows: 
 
Incentive #1: Energy Reduction Plan – This incentive is designed to offset the cost of services associated 
with the development of the Energy Reduction Plan (ERP). The standard incentive pays $0.10 per square 
foot, up to a maximum of $50,000, not to exceed 50% of facility annual energy cost, paid after approval 
of application. For building audits funded by the New Jersey Board of Public Utilities, which receive an 
initial 75% incentive toward performance of the energy audit, facilities are only eligible for an additional 
$0.05 per square foot, up to a maximum of $25,000, rather than the standard incentive noted above.    
 
Incentive #2: Installation of Recommended Measures – This incentive is based on projected energy 
saving and designed to pay approximately 60% of the total performance-based incentive.  Base incentives 
deliver $0.11/kWh and $1.10/therm not to exceed 30% of total project cost.  
 
Incentive #3: Post-Construction Benchmarking Report – This incentive is paid after acceptance of a report 
proving energy savings over one year utilizing the Environmental Protection Agency (EPA) Portfolio 
Manager benchmarking tool. Incentive #3 base incentives deliver $0.07/kWh and $0.70/therm not to 
exceed 20% of total project cost.   
 
Combining incentives #2 and #3 will provide a total of $0.18/ kWh and $1.8/therm not to exceed 50% of 
total project cost.  Additional incentives for #2 and #3 are increased by $0.005/kWh and $0.05/therm for 
each percentage increase above the 15% minimum target to 20%, calculated with the EPA Portfolio 
Manager benchmarking tool, not to exceed 50% of total project cost. 
 
5.1.2 New Jersey Smart Start Program 

 
For this program, specific incentives for energy conservation measures are calculated on an individual 
basis utilizing the 2010 New Jersey Smart Start incentive program.  This program provides incentives 
dependent upon mechanical and electrical equipment.  If applicable, incentives from this program are 
reflected in the ECM summaries and attached appendices.   
 
If the building qualifies and enters into the New Jersey Pay for Performance Program, all energy savings 
will be included in the total building energy reduction, and savings will be applied towards the Pay for 
Performance incentive.  A project is not applicable for both New Jersey incentive programs. 
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5.1.3 Energy Efficient and Conservation Block Grant 
 
Following is a brief summary of the Energy Efficient and Conservation Block Grant (EECBG) program.  
The Energy Efficiency and Conservation Block Grant Complete Program Application Package should be 
consulted for rules and regulations. 
 
Additional funding is available to local government entities through the EECBG, a part of New Jersey’s 
Clean Energy program (NJCEP).  The grant is for local government entities only, and can offset the cost 
of energy reduction implementation to a maximum of $20,000 per building. 
 
This program is provided in conjunction with NJCEP funding and any utility incentive programs; the total 
amount of the three incentives combined cannot exceed 100% of project cost.  Funds shall first be 
provided by NJCEP, followed by the EECBG and any utility incentives available to the customer.  The 
total amount of the incentive shall be determined TRC Solutions, a third party technical consulting firm 
for the NJCEP. 
 
In order to receive EECBG incentives, local governments must not have received a Direct Block Grant 
from the US Department of Energy.  A list of the 512 qualifying municipalities and counties is provided 
on the NJCEP website.  Qualifying municipalities must participate in at least one eligible Commercial & 
Industrial component of the NJCEP, utility incentive programs, or install building shell measures 
recommended by the Local Government Energy Audit Program.  Eligible conservation programs through 
NJCEP include: 
 

• Direct Install 
• Pay for Performance 
• NJ SmartStart Buildings for measures recommended by a Local Government Energy 

Audit (LGEA) or an equivalent audit completed within the last 12 months 
• Applicants may propose to independently install building shell measures recommended 

by a LGEA or an equivalent audit.  The audit must have been completed within the past 
12 months. 

• Any eligible utility energy efficiency incentive program 
 
Most facilities owned or leased by an eligible local government within the State of New Jersey are 
eligible for this grant.  Ineligible facilities include casinos or other gambling establishments, aquariums, 
zoos, golf courses, swimming pools, and any building owned or leased by the United States Federal 
Government.  New construction is also ineligible. 
 
5.1.4 ARRA Initiative “Energy Efficiency Programs through the Clean Energy Program” 
 
The American Recovery and Reinvestment Act (ARRA) Initiative is available to New Jersey oil, propane, 
cooperative and municipal electric customers who do not pay the Societal Benefits Charge.  This charge 
can be seen on any electric bill as the line item “SBC Charge.”  Applicants can participate in this program 
in conjunction with other New Jersey Clean Energy Program initiatives including Pay for Performance, 
Local Government Energy Audits, and Direct Install programs. 
 
Funding for this program is dispersed on a first come, first serve basis until all funds are exhausted. The 
program does not limit the municipality to a minimum or maximum incentive, and the availability of 
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funding cannot be determined prior to application. If the municipality meets all qualifications, the 
application must be submitted to TRC Energy Solutions for review.  TRC will then determine the amount 
of the incentive based on projected energy savings of the project.  It is important to note that all 
applications for this incentive must be submitted before implementation of energy conservation measures. 
 
Additional information is available on New Jersey’s Clean Energy Program website. 
 
5.1.5 Direct Install Program 
 
The Direct Install Program targets small and medium sized facilities where the peak electrical demand 
does not exceed 200 kW in any of the previous 12 months.  Buildings must be located in New Jersey and 
served by one of the state’s public, regulated electric or natural gas utility companies. On a case-by-case 
basis, the program manager may accept a project for a customer that is within 10% of the 200 kW peak 
demand threshold. 

The 200 kW peak demand threshold has been waived for local government entities that receive and utilize 
their Energy Efficiency and Conservation Block Grant as discussed in section 5.1.3 in conjunction with 
Direct Install. 
 

Direct Install is funded through New Jersey’s Clean Energy Program and is designed to provide capital 
for building energy upgrade projects to fast track implementation.  The program will pay up to 60% of the 
costs for lighting, HVAC, motors, natural gas, refrigeration, and other equipment upgrades with higher 
efficiency alternatives.  If a building is eligible for this funding, the Direct Install Program can 
significantly reduce the implementation cost of energy conservation projects. 
 
The program pays a maximum amount of $50,000 per building, and up to $250,000 per customer per 
year.  Installations must be completed by a Direct Install participating contractor, a list of which can be 
found on the New Jersey Clean Energy Website at http://www.njcleanenergy.com.  Contractors will 
coordinate with the applicant to arrange installation of recommended measures identified in a previous 
energy assessment, such as this document. 
 
5.2  Building Incentives 
 
5.2.1 New Jersey Pay For Performance Program 
 
Under incentive #1 of the New Jersey Pay for Performance Program, the 3,000 square foot building is 
eligible for about $150 for development of an Energy Reduction Plan.  When calculating the total amount 
under Incentives #2 and #3, all energy conservation measures are applicable as the amount received is 
based on building wide energy improvements.  Since the overall energy reduction for the building is 
estimated to exceed the 15% minimum, the building is eligible to receive monies based on Incentives #2 
and #3 as discussed in section 5.1.1.  In total, incentives through the NJ P4P program are expected to total 
about $4,400, reducing the total project payback from 11.2 years to 9.3 years.  See Appendix G for 
calculations. 
 
5.2.2 New Jersey Smart Start Program 
 
The Emergency Medical Services building is eligible for several incentives available under New Jersey 
Smart Start Programs.  The total amount of all qualified incentives is about $700 and includes upgrades to 
the lighting systems and heating systems. 
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5.2.3 Energy Efficient and Conservation Block Grant 
  
The EMS building is owned by local government, and is, therefore, eligible for this incentive.  The 
incentive amount is determined by TRC Solutions and is not calculable at this time.  Further information 
about this incentive, including the application, can be found at:  
http://www.njcleanenergy.com/commercial-industrial/programs/energy-efficiency-and-conservation-
block-grants 
 
5.2.4 Direct Install Program 
 
The building is potentially eligible to receive funding from the Direct Install Program.  This money will 
be in conjunction with the Energy Efficiency and Conservation Block Grant.  The total implementation 
cost for all ECMs potentially eligible for Direct Install funding is about $19,500 and includes lighting, 
infrared heaters, and furnace replacement. This program would pay 60%, or about $11,700 of these initial 
costs.  This funding has the potential to significantly affect the payback periods of ECMs.  For the EMS 
building, the Direct Install Program brings the simple payback from about 11.5 years, to approximately 
4.6 years. 
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6.0 ALTERNATIVE ENERGY SCREENING EVALUATION  
 
6.1 Geothermal 

Geothermal heat pumps (GHP) transfer heat between the constant temperature of the earth and the 
building to maintain the building’s interior space conditions. Below the surface of the earth throughout 
New Jersey the temperature remains in the low 50°F range throughout the year. This stable temperature 
provides a source for heat in the winter and a means to reject excess heat in the summer. With GHP 
systems, water is circulated between the building and the piping buried in the ground.  The ground heat 
exchanger in a GHP system is made up of a closed or open loop pipe system.  Most common is the closed 
loop in which high density polyethylene pipe is buried horizontally at 4-6 feet deep or vertically at 100 to 
400 feet deep.  These pipes are filled with an environmentally friendly antifreeze/water solution that acts 
as a heat exchanger. In the summer, the water picks up heat from the building and moves it to the ground. 
In the winter the system reverses and fluid picks up heat from the ground and moves it to the building. 
Heat pumps make collection and transfer of this heat to and from the building possible. 

The building uses a gas-fired furnace with direct expansion cooling to meet the HVAC requirements. 
Significant upgrades would need to be implemented in order to convert to a geothermal system.  

This measure is not recommended. 
 
6.2 Solar 
 
6.2.1 Photovoltaic Rooftop Solar Power Generation 
 
The facility was evaluated for the potential to install rooftop photovoltaic (PV) solar panels for power 
generation.  Present technology incorporates the use of solar cell arrays that produce direct current (DC) 
electricity.  This DC current is converted to alternating current (AC) with the use of an electrical device 
known as an inverter.   
 
The building’s roof has minimal room to install a solar cell array and this measure is not recommended at 
this time. 
 
6.2.2 Solar Thermal Hot Water Plant 
 
Active solar thermal systems use solar collectors to gather the sun’s energy to heat water, another fluid, or 
air. An absorber in the collector converts the sun’s energy into heat. The heat is then transferred by 
circulating water, antifreeze, or sometimes air to another location for immediate use or storage for later 
utilization. Applications for active solar thermal energy include providing hot water, heating swimming 
pools, space heating, and preheating air in residential and commercial buildings. 
  
A standard solar hot water system is typically composed of solar collectors, heat storage vessel, piping, 
circulators, and controls. Systems are typically integrated to work alongside a conventional heating 
system that provides heat when solar resources are not sufficient. The solar collectors are usually placed 
on the roof of the building, oriented south, and tilted around the site’s latitude, to maximize the amount of 
radiation collected on a yearly basis. 
  
Several options exist for using active solar thermal systems for space heating. The most common method 
involves using glazed collectors to heat a liquid held in a storage tank (similar to an active solar hot water 



_____________________________________________________________________________ 
New Jersey BPU - Energy Audits 

  Page 14 of 18 
 

system). The most practical system would transfer the heat from the panels to thermal storage tanks and 
transfer solar produced thermal energy to use for domestic hot water production.   
 
Due to the lack of available roof area, this measure is not recommended. 
 
6.3  Wind 
 
Small wind turbines use a horizontal axis propeller, or rotor, to capture the kinetic energy of the wind and 
convert it into rotary motion to drive a generator which usually is designed specifically for the wind 
turbine. The rotor consists of two or three blades, usually made from wood or fiberglass. These materials 
give the turbine the needed strength and flexibility, and have the added advantage of not interfering with 
television signals. The structural backbone of the wind turbine is the mainframe, and includes the slip-
rings that connect the wind turbine, which rotates as it points into changing wind directions, and the fixed 
tower wiring. The tail aligns the rotor into the wind. 
 
To avoid turbulence and capture greater wind energy, turbines are mounted on towers. Turbines should be 
mounted at least 30 feet above any structure or natural feature within 300 feet of the installation. Smaller 
turbines can utilize shorter towers. For example, a 250-watt turbine may be mounted on a 30-50 foot 
tower, while a 10 kW turbine will usually need a tower of 80-120 feet. Tower designs include tubular or 
latticed, guyed or self-supporting. Wind turbine manufacturers also provide towers.  
 
The New Jersey Clean Energy Program for small wind installations has designated numerous pre-
approved wind turbines for installation in the State of New Jersey. Incentives for wind turbine 
installations are based on kilowatt hours saved in the first year. Systems sized under 16,000 kWh per year 
of production will receive a $3.20 per kWh incentive. Systems producing over 16,000 kWh will receive 
$51,200 for the first 16,000 kWh of production with an additional $0.50 per kWh up to a maximum cap 
of 750,000 kWh per year.  Federal tax credits are also available for renewable energy projects up to 30% 
of installation cost for systems less than 100 kW. However, as noted previously, municipalities do not pay 
federal taxes and is, therefore, not eligible for the tax credit incentive. 
 
The most important part of any small wind generation project is the mean annual wind speed at the height 
of which the turbine will be installed.  The EMS building is located adjacent to the DPW building and 
may have sufficient land to install a wind turbine. Further study should be conducted for this measure.  
A wind speed map is included in Appendix H. 
 
6.4  Combined Heat and Power Generation (CHP) 

Combined heat and power, cogeneration, is self-production of electricity on-site with beneficial recovery 
of the heat byproduct from the electrical generator. Common CHP equipment includes reciprocating 
engine-driven, micro turbines, steam turbines, and fuel cells. Typical CHP customers include industrial, 
commercial, institutional, educational institutions, and multifamily residential facilities.  CHP systems 
that are commercially viable at the present time are sized approximately 50 kW and above, with 
numerous options in blocks grouped around 300 kW, 800 kW, 1,200 kW and larger.  Typically, CHP 
systems are used to produce a portion of the electricity needed by a facility some or all of the time, with 
the balance of electric needs satisfied by purchase from the grid. 

Any proposed CHP project will need to consider many factors, such as existing system load, use of 
thermal energy produced, system size, natural gas fuel availability, and proposed plant location.  This 
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measure is not recommended since the EMS building cannot use the heat produced in the summer 
months. 

6.5  Biomass Power Generation 

Biomass power generation is a process in which waste organic materials are used to produce electricity or 
thermal energy. These materials would otherwise be sent to the landfill or expelled to the atmosphere. To 
participate in NJCEP's Customer On-Site Renewable Energy program, participants must install an on-site 
sustainable biomass or fuel cell energy generation system. Incentives for bio-power installations are 
available to support up to 1MW-dc of rated capacity.  

*Class I organic residues are eligible for funding through the NJCEP CORE program.  Class I wastes 
include the following renewable supply of organic material: 

⋅ Wood wastes not adulterated with chemicals, glues or adhesives 
⋅ Agricultural residues (corn stover,  rice hulls or nut shells, manures, poultry litter, horse manure, 

etc) and/or methane gases from landfills 
⋅ Food wastes 
⋅ Municipal tree trimming and grass clipping wastes 
⋅ Paper and cardboard wastes 
⋅ Non adulterated construction wood wastes, pallets 
 

The NJDEP evaluates biomass resources not identified in the RPS. 

Examples of eligible facilities for a CORE incentive include: 

⋅ Digestion of sewage sludge 
⋅ Landfill gas facilities 
⋅ Combustion of wood wastes to steam turbine 
⋅ Gasification of wood wastes to reciprocating engine 
⋅ Gasification or pyrolysis of bio-solid wastes to generation equipment 
 

* from NJOCE Website 
 
This measure is not recommended due to of noise issues and because the building does not have a steady 
waste stream to fuel the power generation system. Additionally, purchasing this system and performing 
modifications to the existing HVAC and electrical systems would greatly outweigh the savings over the 
life of the equipment.  

6.6 Demand Response Curtailment 

Presently, electricity is delivered by Atlantic City Electric, which receives the electricity from regional 
power grid. PJM Interconnection is the regional transmission organization (RTO) that coordinates the 
movement of wholesale electricity in all or parts of 13 states and the District of Columbia including the 
State of New Jersey. 
 
Utility Curtailment is an agreement with the PJM Interconnection regional transmission organization and 
an approved Curtailment Service Provider (CSP) to shed electrical load by either turning major equipment 
off or energizing all or part of a facility utilizing an emergency generator; therefore, reducing the 
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electrical demand on the utility grid.  Enrolling in the program will require program participants to drop 
electrical load or turn on emergency generators during high electrical demand conditions or during 
emergencies.  Part of the program also will require that program participants reduce their required load or 
run emergency generators with notice to test the system.   
 
A pre-approved CSP will require a minimum of 100 kW of load reduction to participate in any 
curtailment program. The EMS building had an estimated maximum electricity demand of 14 kW in 
2009. 
 
This measure is not recommended because the facility does not have adequate load to meet the required 
minimum load reduction. 
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7.0 EPA PORTFOLIO MANAGER 
 
The United States Environmental Protection Agency (EPA) is a federal agency in charge of regulating 
environment waste and policy in the United States. The EPA has released the EPA Portfolio Manager for 
public use. The program is designed to allow property owners and managers to share, compare and 
improve upon their facility’s energy consumption.  Inputting such parameters as electricity, heating fuel, 
building characteristics and location into the website based program generates a naturalized energy rating 
score out of 100. Once an account is registered, monthly utility data can be entered to track the savings 
progress and retrieve an updated energy rating score on a monthly basis.  
 
The EMS building has a Site Energy Usage Index (EUI) of 110 kBTU/ft2/year. The EUI can be improved 
by implementing the noted energy savings measures. By implementing the measures discussed in this 
report, it is expected that the EUI can be reduced to approximately 62 kBTU/ft2/year. The EPA Portfolio 
Manager did not generate an energy rating score for this building because more than 50% of the building 
type is not eligible for an energy star rating.  
 
A full EPA Energy Star Portfolio Manager Report is located in Appendix I.  
 
The user name and password for the building’s EPA Portfolio Manager Account has been provided to 
Hank Kolakowski. 
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8.0 RECOMMENDATIONS & CONCLUSIONS 
 
The energy audit conducted by CHA at Emergency Medical Services building in Linwood, New Jersey 
identified potential ECMs for lighting replacement and storm window installation.  Potential annual 
savings of $1,100 may be realized for the recommended ECMs, with a summary of the costs, savings, and 
paybacks as follows: 
 

ECM-1 Lighting Replacement 
Budgetary Annual Utility Savings  Potential Payback Payback 

Cost      Incentive* (without incentive) (with incentive) 

 Electricity Natural Gas Total ROI    

$ kW kWh Therms $  $ Years Years 

3,200 0 4,060 0 700 1.8 400 4.6 4.0 
* Incentive available through the New Jersey Smart Start program for this ECM. See section 5.0 for other incentive opportunities. 
 

ECM-2 Install Storm Windows 
Budgetary Annual Utility Savings  Potential Payback Payback 

Cost      Incentive* (without incentive) (with incentive) 

 Electricity Natural Gas Total ROI    

$ kW kWh Therms $  $ Years Years 

2,900 0 210 350 400 2.6 NA 7.3 NA 
* There is no incentive available through the New Jersey Smart Start program for this ECM. See section 5.0 for other incentive opportunities. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 










































































