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1.0 INTRODUCTION & BACKGROUND 

 

The Ocean County Soil Conservation District (building) owns and operates a 4,528 square foot office 

building in Forked River, New Jersey. The building is a two-story office structure constructed in 1975. 

 

Both floors incorporate walled offices, common meeting rooms, cubicle work spaces, and support areas 

including a kitchen/breakroom and utility rooms. 

 

New Jersey’s Clean Energy Program (NJCEP), funded by the New Jersey Board of Public Utilities 

(NJBPU), 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.  

 

This report covers the energy audit for the office building for the Ocean County Soil Conservation District. 
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2.0 EXECUTIVE SUMMARY 

 

This report details the results of  the Ocean County Soil Conservation District, which owns and operates a 

4,528 square foot office building in Forked River, New Jersey. The two-story office structure was 

constructed in 1975.  The following areas were evaluated for energy conservation measures: 

 

 Exit sign replacement 

 Occupancy sensors 

 Pipe insulations 

 Condensing unit replacement 

 

Various potential Energy Conservation Measures (ECMs) were identified for the above categories. 

Measures which are recommended for implementation have a payback of 10 years or less.  This threshold 

is considered a viable return on investment. Potential annual savings of $1,000 for the recommended 

ECMs may be realized with a payback of 3.1 years.  

 

ECM – 5 Replace Exit Signs  

Budgetary Annual Utility Savings  Potential Payback Payback 

Cost          Incentive* (without incentive) (with incentive) 

  Electricity #2 Oil Total  ROI       

$ kW kWh gallons $  $ Years Years 

500 0 1,700 0 300 5.93 100 1.7 1.3 

*Incentive is based on the New Jersey Smart Start Prescriptive Lighting Measures. 
 

ECM – 6 Install Occupancy Sensors 

Budgetary Annual Utility Savings  Potential Payback Payback 

Cost          Incentive* (without incentive) (with incentive) 

  Electricity #2 Oil Total  ROI       

$ kW kWh gallons $  $ Years Years 

2,600 0 3,600 0 700 14.00 400 3.7 0.8 

*Incentive is based on the New Jersey Smart Start Prescriptive Lighting Measures. 

 

The following ECMs are not recommended for implementation, but are included in the Executive 

Summary at the request of the Conservation District: 

 

ECM – 1 Setback – Modify Work Week Hours 

Budgetary Annual Utility Savings  Potential Payback Payback 

Cost          Incentive* (without incentive) (with incentive) 

  Electricity #2 Oil Total  ROI       

$ kW kWh gallons $  $ Years Years 

300 0 900 (50) 100 1.85 NA 3.0 NA 

*No incentive is available for this measure. 
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ECM – 4 Replace Furnaces 

Budgetary Annual Utility Savings  
 

Potential Payback Payback 

Cost     
 

     Incentive* 
(without 
incentive) 

(with 
incentive) 

  Electricity Gas #2 Oil Total  ROI       

$ kW kWh therms gallons $  $ Years Years 

7,000 0 0 (1,500) 1,300 1,100 5.97 NA 6.4 NA 

*No Incentive is available through the New Jersey Smart Start Program. 

 

ECM-4 is recommended when natural gas service becomes available. 
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3.0 EXISTING CONDITIONS 

 

3.1 Building – General 

 

The 4,528 square foot office building has two stories. The first floor is comprised of an open cubicle 

office layout with an adjoining kitchen/break area and reception lobby.  The second floor consists of 

individual walled offices and a large conference meeting area.  Both floors have utility closets and men’s 

and women’s restrooms. The majority of the building is utilized nine hours per day during week days. 

 

The exterior is aluminum siding with an overall wood frame construction. The roof is pitched and has an 

unfinished attic space. No drawings were available however inspection of the attic space revealed 2x4 

lumber construction and fiberglass insulation. There are 2 doors into the building.  The main entry door 

has a vestibule constructed to help maintain heating/cooling setpoints within the reception area.  The back 

door is infrequently used by employees.  Both the entry door and back door have weather stripping to 

minimize air infiltration into the building. 

 

The windows are double paned and appeared to be in fair condition.  No air infiltration was observed due 

to cracks, trim deficiencies, or just being opened.  In general, the building shell envelope is as tight as can 

be without major renovations to wall construction.  Some heating/cooling discomfort issues were 

expressed by the owner.   These are discussed in the HVAC systems section. 

 

3.2 Utility Usage 

 

The building uses electricity, No. 2 fuel oil, and potable water.  Sewer is discharged to a municipal sewer 

collection system. 

 

The building has three electric meters. One meter each provides service to the first and second  floors; the 

third supplies the common building equipment systems.  Electricity is delivered by Jersey Central Power 

and Light (JCP&L), Account Nos. 100018093334, 100018093235, and 100018093391; Rate: General 

Service Secondary 1 Phase, via an overhead service lateral.  Electricity is supplied by a third party 

company, BGS.  From July 2008 through July 2009, the combined three electric meters account had an 

annual electric consumption of 27,600 kWh, with a demand peak of approximately 9.0 kW, occurring in 

October 2008, and an annual electric cost of $5,400.  This results in a blended electric unit cost of $0.195 

per kWh. Combining all three services into one meter and one service was explored but the current basic 

account charges are too low to justify the electrical work that would be required to operate on one service. 

 

As of April 2009, No. 2 fuel oil is delivered by Dover Oil Company, Account No. 6898M.  All of the oil 

is used by two Ruud forced air furnaces.  From May 2008 through April 2009, approximately 1,300 

gallons of No. 2 fuel oil at a cost of $3,200 was purchased and consumed, resulting in a unit cost of 

approximately $2.41 per gallon.   

 

Water is delivered by Lacey Municipal Utilities Authority, Account No. B 44643731, and is used mainly 

for restrooms and kitchen areas.  From June 2008 through March 2009, the building utilized 

approximately 40,000 gallons of water at a cost of $800, equaling a unit cost of approximately $20.23 per 

thousand gallons.  The sewer service fee is included in the blended rate. 

 

As noted, electricity commodity supply and delivery is presently purchased  from JCP&L.  The delivery 

component will always be the responsibility of the utility that connects the facility to the power grid; 

however, the supply can be purchased from a third party.  The electricity supply entity will  require 

submission of one to three years of past energy bills.  Contract terms can vary among suppliers. A list of 
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approved electrical energy commodity suppliers can be found in Appendix A.  A summary of the monthly 

electricity, fuel oil, and water usage and charges for 2008-2009 is also provided in Appendix A.   

 

3.3 HVAC Systems 

 

Heating and cooling are provided by the two forced air furnaces, each located on the floor served.  All 

spaces within the building are heated and cooled except  utility closets. 

 

3.3.1 Heating Systems 

 

Heat is provided by two Ruud 163 MBTU forced air furnaces equipped with fuel oil burners, blowers, 

and ductwork routed to user occupied spaces. The first floor furnace is located in a utility room also used 

for storage.  The second floor furnace is located in a dedicated utility closet.  The furnaces are controlled 

by two programmable thermostats located in the first floor open cubicle area and the second floor large 

conference area. The thermostats are programmed to maintain a heated space setpoint of 68 F during the 

heating season with a night setback of 64 F . The furnace systems operate independently.  The forced air 

is delivered to user spaces by a network of supply ductwork and ceiling mounted supply grilles; furnace 

blowers are constant speed. Return grilles located in the first floor cubicle area and second floor 

conference area enable air to return back to each furnace. 

 

 

Hot water is provided by two six gallon, 1,500 watt hot water tanks. The first floor is served by the tank 

in the utility room; second floor by the tank located in the ceiling plenum above the men’s restroom.  

Copper piping provides hot water to the restrooms and kitchen area. 

 

3.3.2 Air Handling Systems 

 

The building utilizes the two forced air upflow furnaces. There are no exhaust or make up air fans in the 

building.  Each furnace is located in a utility room or closet that has a small 4” square air intake damper 

for fresh air.   

 

The men’s and women’s restrooms have small fractional horsepower exhaust fans; exhaust is routed to 

the unoccupied attic space.  This is considered a poor HVAC design practice because humid air is 

emptied into a space that is not ventilated.  OCSCD may want to consider exhausting this air to an outside 

vent; however, energy savings would not be realized. 

 

Ceiling mounted fans, with fractional horsepower motors and local manual switching control, are located 

in the large open office areas.  

 

3.3.3 Cooling Systems 

 

The two forced air furnaces each have cooling coils to accommodate DX cooling.  Two compressors, 4 

ton, Goodman model CKL 49-1A, located outside the building provide refrigerant to each furnace coil.  

The furnaces and compressors are controlled with the same programmable furnace heating thermostats 

used for heating control.  The cooling setpoint is 74 F in the cooling months with a night setback of 78 F. 

 

3.3.4 HVAC Discomfort 

 

Three discomfort issues were expressed by the building owner during the audit.  The first was 

heating/cooling deficiences in the reception area.  The back offices, in relation to the main entrance, were 
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also mentioned as having some heating/cooling deficiencies.  The third issue was vestibule door weather 

stripping. 

 

The first floor consists of a single HVAC zone.  The large cubicle work area, reception and the break 

room are all heated/cooled based on the setpoint programmed into the thermostat located in the large 

cubicle area.  There is a wall separating reception from the large cubicle work area.  The reception area is 

warmer than the cubicle work area in the cooling months and colder than the cubicle work area in the 

heating months.  The reception area has windows with constant sun exposure throughout the day.  In the 

summer time, radiant heat thru the windows increases temperature within the space but the thermostat 

located in the large cubicle work area does not see this temperature increase due to wall separation.  The 

end result is the large cubicle area tracks its cooling setpoint well in the summertime and the reception 

area tends to be hotter than the programmed setpoint.  A similar problem exists in the winter time with the 

heating.  Also, heating/cooling losses due to the opening and closing of the vestibule door has a larger 

impact to the reception area due the zone wall separation and location of the thermostat. 

 

The back offices are typically cooler or warmer than the thermostat setpoints.  This is due to two reasons.  

First, some offices on the second floor are enclosed in walls that separate them from the space where the 

thermostat is located.  Second, the forced air heating/cooling system is constant speed.  These back 

offices and spaces are the furthest point away from the location where the furnace fans push air into the 

spaces.   

 

The vestibule has a single door entering the vestibule and double door entering the reception area.  The 

double door has weather stripping installed in the seam between the doors.  The owner has expressed 

concern that this weather stripping frequently falls off and the air gap allows drafts into reception. 

 

HVAC Discomfort Recommendations: 

 

Over heating of the reception area during the summer months and insufficient heating in the winter 

months can be addressed by further considering the following: 

 

1. Installing a clear window film that rejects solar energy but allows visible light to pass through.   

3M manufacturers a Prestige PR 70 spectrally selective film that can be applied to the reception 

area windows.  This film would be applied to the 4 windows in the reception area and hallway.  

The film is typically applied to the inside window pane and has no tint.  Solar heating in the 

summer time would be reduced and the cooling being provided to this space would track more 

closely to thermostat located in the 1
st
 floor main work area.   The window film modification 

would not result in an energy savings because the zone thermostat is located remotely from the 

reception area.   A local contractor was contacted for budgetary pricing for this work.  This effort 

would improve comfort within reception during the summer time. 

 

2. Installing supplementary electric fin tube heating below each window in the reception area and a 

new thermostat to control this heating.  The 1
st
 floor furnace would continue to provide hot air to 

the reception area but the new thermostat located in reception will react to adverse conditions in 

this space such as frequent opening of the vestibule door or radiant cooling coming off the 

windows.  The electric heating modification would result in an increase in electric consumption 

for the building.  Detailed design is recommended for this modification.  This effort would 

improve comfort within reception during the winter time. 

 

3. Rebalancing, re-ducting and damper rework for the reception area is a more extensive HVAC 

modification requiring detailed design.  A damper can be provided in the reception area supply air 
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ductwork to supply more heated/cooled air to the space.  This will result in more heat in the 

winter time and more cooling in summer time.  It should be noted that the 1
st
 floor furnace is 

constant speed and has the most basic controls.  The duct rework and damper air let through 

would accommodate this existing condition while being careful to avoid starving other areas of 

the 1
st
 floor.  There would be no energy savings associated with this rework and this should be 

considered only in lieu of options 1 and 2. 

 

4.  The weather stripping between the double doors in the vestibule should be evaluated by a 

qualified door installer and modified to allow more secure fastening.  Another possible correction 

would be to modify the framing of the double door to accept a single door.  This would eliminate 

the need for the large weather stripping in the seam between doors. 

 

3.4 Lighting/Electrical  

 

Lighting was recently upgraded, and consists mainly of efficient T-8 fluorescent fixtures with electronic 

ballasts, and a small number of inefficient incandescent decorative or utility space fixtures, mainly in 

underutilized areas such as mechanical areas or hallways. Lighting is controlled by manual switches.  

 

There are some recessed compact fluorescent 6” cans for downlighting in the reception area. Incandescent 

exit signs are used with the exception of one newer exterior door that has a high efficiency LED exit sign.   

 

Outdoor lighting consists of 100 watt metal halide fixtures utilizing timers, allowing the fixtures to de-

energize at a specific time during daylight hours. All observed outdoor lighting fixtures were shut off 

during the site visit.    

 

3.5 Control Systems 

 

The heating and cooling of the building is controlled with two programmable thermostats, one for each 

floor.  Night setback is used during unoccupied hours. The building does not have a direct digital control 

(DDC) system. Thermostats, furnace, and condenser controls are hardwired together. 
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4.0 ENERGY CONSERVATION MEASURES 

 

4.1 ECM-1 Setback – Modify Work Week Hours 

 

At the request of the Conservation District, an energy evaluation for reducing the five day work week to 

four days, for a total of 32 hours, was performed.  The building is currently occupied Monday-Friday nine 

hours daily, eight hours of working occupancy. By removing one day from this schedule, annual occupied 

hours are reduced by approximately 470 hours and energy savings are realized. 

 

For the energy savings calculations, a setback of 4 F was used for heating and cooling. It was determined 

that the building currently was fully occupied 45 hours per week and unoccupied 123 hours per week. The 

proposed schedule would result in 36 hours per week fully occupied and 132 hours per week unoccupied.  

If the building is set back during the unoccupied periods, a small energy savings will result. This savings 

is approximately $100 per year.  The detailed analysis showed that although summer cooling electricity 

was decreased, the winter time heating load was increased by working harder to maintain a setback 

temperature.  This is caused by the unoccupied space not having people, computers, and lighting present 

that in turn generates heat and reduces the demand for building heat.  There is a tradeoff between saving 

electricity on the cooling and adding more cost to the heating fuel oil bills. 

 

The existing programmable thermostats can be reprogrammed for one additional day included in the 

setback schedules. The programming effort is minimal.  This analysis only examines the energy 

implications.  

 

The heating and cooling system has an expected lifetime of 15 years, according to ASHRAE, and the 

estimated annual energy savings was 930 kWh of electricity and the additional requirement of 50 gallons 

of fuel oil. This provides a total energy savings of 13,940 kWh and a required additional 780 gallons of 

fuel oil to achieve the $800 lifetime projection.  

 

The implementation cost and savings related to this ECM are presented in Appendix B and summarized 

below: 

 

ECM – 1 Setback – Modify Work Week Hours 

Budgetary Annual Utility Savings  Potential Payback Payback 

Cost          Incentive* (without incentive) (with incentive) 

  Electricity #2 Oil Total  ROI       

$ kW kWh gallons $  $ Years Years 

300 0 900 (50) 100 1.85 NA 3.0 NA 

*No incentive is available for this measure. 

 

This measure is not recommended due to limited savings. 

 

4.2 ECM-2 Install Piping Insulation 

 

Several lengths of hot water piping in the domestic hot water system are uninsulated, which wastes heat, 

when hot water is required by the restroom or kitchen sinks, to the room.  Exposed lengths of copper 

piping were observed in the first floor utility room and second floor ceiling plenum.  All piping was tied 

directly into the 6 gallon hot water tanks. Installing insulation on exposed piping was evaluated. 

 

The decrease in heat loss from insulating the exposed pipes is taken as energy savings.  Implementation 

includes new fiberglass 1” insulation and overall service jackets to meet energy code.  
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Piping insulation has an expected lifetime of 15 years, according to ASHRAE, and the estimated annual 

energy savings was 7 gallons of fuel oil for a total energy savings of 105 gallons over the life of the 

project or $253.  

 

This measure has less than a $100 savings and over 10 year payback and is, therefore, not recommended. 

 

4.3 ECM-3 Replace Air-Cooled Condensing Units 

 

The two compressors located outdoors are used to provide cooling to the forced air furnaces and are 

inefficient by today’s standards.  Energy savings can be realized by replacing the units with more energy 

efficient models. 

 

The compressors are estimated to have an energy efficiency ratio EER of 7.0; the proposed compressors 

have an EER of 16.  The difference in EER between existing and proposed are the energy savings. 

 

The implementation includes the cost to replace the cooling coils in each furnace along with new 

refrigerant piping. The existing programmable thermostats can continue to control both new compressors. 

 

The energy calculations determined that replacing the existing units with two new compressors would 

result in the annual savings of 1,600 kWh of electricity.  

 

Compressors have an expected lifetime of 15 years, according to ASHRAE, and the estimated life time 

energy savings would be 24,100 kWh or a savings of $4,700  

 

The implementation cost and savings related to this ECM are presented in Appendix D and summarized 

below: 

 

ECM – 3 Replace Air-Cooled Condensing Units 

Budgetary Annual Utility Savings  Potential Payback Payback 

Cost          Incentive* (without incentive) (with incentive) 

  Electricity #2 Oil Total  ROI       

$ kW kWh gallons $  $ Years Years 

8,300 0 1,600 0 300 (0.43) NA >25 NA 

*No Incentive is available through the New Jersey Smart Start Program. 

 

This measure is not recommended. 

 

4.4 ECM-4 Replace Furnaces 

 

The two existing furnaces are reaching the end of their useful life. Both use #2 fuel oil to supply heat to 

the building. Conservation District personnel noted that natural gas may soon become available and 

requested an evaluation be conducted of more energy efficient furnaces. Newer natural gas condensing 

furnaces are more efficient and reliable. If implemented, fuel oil deliveries would no longer be required. 

 

The existing fuel oil system furnaces are not the most efficient fuel oil furnaces available.  Switching fuel 

sources would allow for a greater overall system efficiency than replacing fuel oil burning furnaces with 

newer fuel oil burning ones.   

Based on the age of the furnaces, it is estimated that the existing furnaces had a thermal efficiency of 

75%. New natural gas condensing furnaces at this size have an efficiency of about 92%. Sample cutsheets 
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of a new furnace are included in Appendix E. Using the amount of fuel oil burned by the furnaces over a 

12 month period, annual energy savings by installing new gas-fired furnaces were calculated.  

 

The calculations show that installing two new furnaces would result in the annual savings of 1,300 

gallons of fuel oil and requiring a new natural gas demand of 1,500 therms. This measure is 

recommended for implementation when natural gas service becomes available. A rate of $1.39 per therm 

was used in the savings calculations based on information available from the NJ Bureau of Labor 

Statistics for natural gas costs in this area of New Jersey. 

 

The furnaces have an expected lifetime of 15 years, according to ASHRAE, and the estimated annual 

energy savings was 1,300 gallons of oil for a total energy savings of 20,100 gallons of oil and the added 

requirement of 22,700 therms of natural gas. The lifetime benefit of the project is $48,500.  

 

The implementation cost and savings related to this ECM are presented in Appendix E and summarized 

below: 
 

ECM – 4 Replace Furnaces 

Budgetary Annual Utility Savings  
 

Potential Payback Payback 

Cost     
 

     Incentive* 
(without 
incentive) 

(with 
incentive) 

  Electricity Gas #2 Oil Total  ROI       

$ kW kWh therms gallons $  $ Years Years 

7,000 0 0 (1,500) 1,300 1,100 5.97 NA 6.4 NA 

*No Incentive is available through the New Jersey Smart Start Program. 

 

This measure is not recommended at this time, but is recommended when natural gas service becomes 

available. 

 

4.5 ECM-5 Replace Exit Signs  

 

It is proposed that existing incandescent exit signs be replaced with more energy efficient LED signs. 

Replacement of the signs in the lobby, stairway, and conference area with LED signs will result in 

electricity savings. The electric branch wiring circuits can be reused and implementation is a one-for-one 

swap out. 

 

LED exit signs have an expected lifetime of 15 years, according to ASHRAE, and the estimated annual 

energy savings was 1,700 kWh for a total energy savings of 25,400 kWh over the life of the project or 

$3,800.  

 

The implementation cost and savings related to this ECM are presented in Appendix F and summarized as 

follows: 
 

ECM – 5 Replace EXIT Signs  

Budgetary Annual Utility Savings  Potential Payback Payback 

Cost          Incentive* (without incentive) (with incentive) 

  Electricity #2 Oil Total  ROI       

$ kW kWh gallons $  $ Years Years 

500 0 1,700 0 300 5.93 100 1.7 1.3 

*Incentive is based on the New Jersey Smart Start Prescriptive Lighting Measures. 
 

This measure is recommended. 
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4.6 ECM-6 Install Occupancy Sensors 

 

It is proposed that a total of 17 occupancy sensors be installed in select rooms to turn lights off when the 

area is unoccupied. A lighting survey was conducted of all fixtures to determine the average time lights 

are presently on in each space. Occupancy sensors were not considered in mechanical areas and stairways 

due to safety concerns. Other areas were not considered due to the proposed location of the occupancy 

sensor. If a sensor does not have a clear view of the occupant’s room or hallway, it may darken even with 

people in the space, creating an unsafe condition.  

 

Occupancy sensors have an expected lifetime of 15 years, according to ASHRAE, and the estimated 

annual energy savings was 14,600 kWh for a total energy savings of 219,000 kWh over the life of the 

project or $38,800.  

 

The implementation cost and savings related to this ECM are presented in Appendix G and summarized 

below: 

 

ECM – 6 Install Occupancy Sensors 

Budgetary Annual Utility Savings  Potential Payback Payback 

Cost          Incentive* (without incentive) (with incentive) 

  Electricity #2 Oil Total  ROI       

$ kW kWh gallons $  $ Years Years 

2,600 0 3,600 0 700 14.00 400 3.7 0.8 

*Incentive is based on the New Jersey Smart Start Prescriptive Lighting Measures. 

 

This measure is recommended. 

 

4.7 Potential Incentives 

 

Incentives are available for prescriptive measures for various types of equipment. Prescriptive measures 

are paid after installation and no energy savings verification will be required. There are incentives 

available for the occupancy sensors and the LED exit sign replacements discussed in this study.  

 

Lighting energy reduction incentives were calculated utilizing the New Jersey SmartStart Building 

prescriptive lighting measures and incentive program. This program provides incentives dependent upon 

the existing fixture type and proposed lighting retrofit measure.  Prescriptive lighting incentives were 

utilized for this report to show savings and incentives that would be received if only lighting 

implementation was selected.   
 

There are no incentives available through the Pay-for-Performance program. See Appendix H for 

calculations.
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5.0 ALTERNATIVE ENERGY EVALUATION  

 

5.1 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. 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 the collection and transfer of this heat to and from the building possible. 

 

The building has two forced air furnaces. To take advantage of a GHP system, a low temperature closed 

loop water source heat pump system would have to be installed to realize the benefit of the consistent 

temperature of the ground. This will also include removal of the existing heating and cooling systems. 

The new heat pump system would require new furnaces, heat exchangers, and a vertical closed loop 

ground heat exchanger.   

 

This measure is not recommended due to high cost to replace existing systems to take advantage of 

geothermal heat transfer. 

 

5.2 Solar 

 

5.2.1 Photovoltaic (PV) Rooftop Solar Power Generation 

 

The building was evaluated for potential to install rooftop photovoltaic (PV) solar panels for the purpose 

of power generation.  Present technology incorporates the use of solar cell arrays that produce direct 

current (DC) electric current.  This DC current is converted to alternating current (AC) with the use of an 

electrical device called an inverter.  The roof of the building is pitched and does not have sufficient room 

to install a solar cell array.   

 

This measure is not recommended due to the lack of building roof space to support the infrastructure 

required for a solar array. 
 

5.2.2 Solar Thermal Domestic Hot Water Plant 

 

Active solar thermal systems use solar collectors to collect the sun’s energy to heat water, another fluid, 

or air. The heart of a solar collector is an absorber that 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 use. Applications for active solar thermal energy include providing hot water, heating 

swimming pools, space heating, and preheating air in both residential and commercial buildings. 

  

A standard solar hot water system is typically composed of solar collectors, a 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, so as to maximize the 

amount of radiation collected on a yearly basis. 
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Although there are several options 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 system). The most practical system for the building would transfer the heat from the 

panels to thermal storage tanks and transfer solar produced thermal energy to use for domestic hot water 

production.  

 

This measure is not recommended due to the lack of building roof space to support the infrastructure 

required for solar panels. 

 

5.3 Wind 
 

Wind energy is a form of solar energy created by the uneven heating of the earth's surface by the sun. 

Most 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 called the mainframe, 

and it includes the "slip-rings" that connect the wind turbine - which rotates as it points itself 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. As a rule of thumb, 

turbines should be mounted at least 30 feet above any structures or natural features within 300 feet of the 

installation. Smaller turbines can go on 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. Towers come in a 

variety of designs, including tubular or latticed, guyed or self-supporting. Wind turbine manufacturers 

also offer towers, and can ensure that the tower meets required building and safety specifications as well 

as being compatible with the turbine.  

 

The NJCEP for small wind installations has assigned numerous pre-approved wind turbines for 

installation in the state New Jersey.  Incentives for wind turbine installations are based on kilowatt hours 

saved in the first year.  Systems size 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.  These 

incentives can make a project like this very cost effective. Federal tax credits are also available for 

renewable energy projects up to 30% of insulation costs for systems less than 100 kW.  The Conservation 

District does not pay Federal taxes, and therefore would not be able to utilize the Federal tax credit 

incentive. 

 

The most important part of any small wind generation project is of course the mean annual wind speed at 

the height of which the turbine will be installed. There is no clear portion of the property to install a wind 

turbine.  A wind resource map downloaded from the AWS Truewind Corporation indicates that that mean 

annual wind speed at 30 m in the Ocean County area is less than 10.1 miles per hour.  Most small wind 

turbines become financially viable over 10 miles per hour of mean annual wind speed, therefore the ASW 

Truewind model indicates that installation of a wind turbine may not be applicable for this location. 

 

This model was designed to give a good indication of wind speeds at applicable locations throughout the 

state.   

 

An aerial satellite depiction of the Office Building and a wind resource map may be found in Appendix I. 
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This measure is not recommended due to not having a clear portion of property for the installation of a 

wind turbine. In addition, the low mean annual wind speed of the proposed location is unfavorable. 

 

5.4  Combined Heat and Power Generation (CHP) 

 

Combined heat and power (CHP) also known as “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 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.  The 

building has sufficient need for electrical generation and the ability to use most of the thermal byproduct 

during the winter, however thermal usage during the summer months is low. Thermal energy produced by 

the CHP plant in the warmer months will be wasted.  

The most viable selection for a CHP plant at this location would be a reciprocating engine natural gas-

fired unit.  Presently, there is no natural gas available at the facility, and emission standards do not allow 

diesel fired CHP units to run continuously. 

 

This measure is not recommended due not having natural gas at the present location and the limited use of 

summertime thermal production. 

5.5 Biomass Power Generation 

Biomass power generation is a process in which waste organic materials are used to produce electricity or 

thermal energy that otherwise would be sent to the landfill or expelled to the atmosphere. To participate in 

NJCEP’s Customer On-Site Renewable Energy (CORE) 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- uses a 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 

 NJDEP evaluates biomass resources not identified in the RPS 

 

*From NJOCE website 

 

Examples of eligible facilities for a CORE incentive include: 
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 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 

This measure is not recommended due the Office Building not having a waste stream that can be utilized 

for the production electricity or thermal energy. 

5.6 Demand Response Curtailment 

Presently, electricity is delivered and supplied by JCP&L, which 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 JCP&L regional transmission organization and an approved 

Curtailment Service Providers (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 electrical 

demand on the utility grid.  This program is to benefit the utility company during high demand periods 

and JCP&L offers incentives to the CSP to participate in this program.  Enrolling in the program will 

require program participants to drop electrical load or turn on their emergency generators during high 

electrical demand conditions or during emergencies.  Part of the program also will require that program 

participants to reduce their required load or run their emergency generators with notice to test the system.   

 

Presently the maximum summer electric demand is 9.0 kW. The facility will not be able to satisfy the 

Curtailment Service Provider required 100kW minimum; therefore this ECM is not recommended. 
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6.0 EPA PORTFOLIO MANAGER 
 

The United State Energy Protection Agency (EPA) is a federal agency which leads the nation’s 

environmental research and assessment efforts.  The mission of the Environmental Protection Agency is 

to protect human health and the environment.  The EPA has released an interactive energy management 

tool known as the EPA Portfolio Manager that allows building owners to track and assess energy and 

water consumption across their facility. This program is designed to allow property owners and managers 

to share, compare and improve upon their facility’s energy consumption.  Inputting such parameters at 

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 utility information of electricity, fuel oil, and water consumption was entered into this tool; however, 

it does not assign an energy score unless the building’s gross square footage is greater than 5,000 sq. ft.  

The building has a Source Energy Index of 119 kBTU/ft
2
/year.  Reducing energy loss associated with 

infiltration, equipment, and occupancy run hours will reduce this index.  

 

A full EPA Energy Star Portfolio Manager Report is located in Appendix U. The user name and password 

for the building’s Portfolio Manager account was provided to David Friedman, District Director, Ocean 

County Soil Conservation District. 
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7.0 CONCLUSIONS & RECOMMENDATIONS 
 

The energy audit conducted by CHA at the Ocean County Soil Conservation District office building in 

Forked River, New Jersey identified potential ECMs for exit sign replacement and occupancy sensors. 

Potential annual savings of $1,000 may be realized for the recommended ECMs, with a summary of the 

costs, savings, and paybacks as follows: 

 

ECM – 5 Replace Exit Signs  

Budgetary Annual Utility Savings  Potential Payback Payback 

Cost          Incentive* (without incentive) (with incentive) 

  Electricity #2 Oil Total  ROI       

$ kW kWh gallons $  $ Years Years 

500 0 1,700 0 300 5.93 100 1.7 1.3 

*Incentive is based on the New Jersey Smart Start Prescriptive Lighting Measures. 

 

ECM – 6 Install Occupancy Sensors 

Budgetary Annual Utility Savings  Potential Payback Payback 

Cost          Incentive* (without incentive) (with incentive) 

  Electricity #2 Oil Total  ROI       

$ kW kWh gallons $  $ Years Years 

2,600 0 3,600 0 700 14.00 400 3.7 0.8 

*Incentive is based on the New Jersey Smart Start Prescriptive Lighting Measures. 

 

The following ECMs are not recommended for implementation, but are included in the Conclusions & 

Recommendations at the request of the Conservation District: 

 

ECM – 1 Setback – Modify Work Week Hours 

Budgetary Annual Utility Savings  Potential Payback Payback 

Cost          Incentive* (without incentive) (with incentive) 

  Electricity #2 Oil Total  ROI       

$ kW kWh gallons $  $ Years Years 

300 0 900 (50) 100 1.85 NA 3.0 NA 

*No incentive is available for this measure. 

 

ECM – 4 Replace Furnaces 

Budgetary Annual Utility Savings  
 

Potential Payback Payback 

Cost     
 

     Incentive* 
(without 
incentive) 

(with 
incentive) 

  Electricity Gas #2 Oil Total  ROI       

$ kW kWh therms gallons $  $ Years Years 

7,000 0 0 (1,500) 1,300 1,100 5.97 NA 6.4 NA 

*No Incentive is available through the New Jersey Smart Start Program. 

 

ECM-4 is recommended when natural gas service becomes available. 










































































































