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Disclaimer  

The intent of this energy analysis report is to identify energy savings opportunities and recommend 
upgǊŀŘŜǎ ǘƻ ǘƘŜ ŦŀŎƛƭƛǘȅΩǎ ŜƴŜǊƎȅ ǳǎƛƴƎ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǎȅǎǘŜƳǎ. Approximate savings are included in this 
report to help make decisions about reducing energy use at the facility. This report, however, is not 
intended to serve as a detailed engineering design document. Further design and analysis may be 
necessary in order to implement some of the measures recommended in this report.  

The energy conservation measures and estimates of energy savings have been reviewed for technical 
accuracy. However, estimates of final energy savings are not guaranteed, because final savings may 
depend on behavioral factors and other uncontrollable variables. TRC Energy Services (TRC) and New 
Jersey Board of Public Utilities (NJBPU) shall in no event be liable should the actual energy savings vary. 

9ǎǘƛƳŀǘŜŘ ƛƴǎǘŀƭƭŀǘƛƻƴ Ŏƻǎǘǎ ŀǊŜ ōŀǎŜŘ ƻƴ ¢w/Ωǎ ŜȄǇŜǊƛŜƴŎŜ ŀǘ ǎƛƳƛƭŀǊ ŦŀŎƛƭƛǘƛŜǎΣ ǇǊƛŎƛƴƎ ŦǊom local 
contractors and vendors, and/or cost estimates from RS Means. The owner of the facility is encouraged 
to independently confirm these cost estimates and to obtain multiple estimates when considering 
measure installations. Since actual installed costs can vary widely for certain measures and conditions, 
TRC and NJBPU do not guarantee installed cost estimates and shall in no event be held liable should actual 
installed costs vary from estimates. 

bŜǿ WŜǊǎŜȅΩǎ /ƭŜŀƴ 9ƴŜǊƎȅ tǊƻƎǊŀƳ όbW/9tύ ƛƴŎŜƴǘƛǾŜ Ǿŀƭǳes provided in this report are estimates based 
on program information available at the time of the report. Incentive levels are not guaranteed. The 
NJBPU reserves the right to extend, modify, or terminate programs without prior notice. The owner of 
the facility should review available program incentives and eligibility requirements prior to selecting and 
installing any energy conservation measures.
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1 EXECUTIVE SUMMAR Y 

The New Jersey Board of Public Utilities (NJBPU) has sponsored this Local Government Energy Audit 
(LGEA) Report for Branchburg Central Middle School. The goal of an LGEA report is to provide you with 
information on how your facility uses energy, identify energy conservation measures (ECMs) that can 
reduce your energy use, and provide information and assistance to help facilities implement ECMs. The 
LGEA report also contains valuable information on ŦƛƴŀƴŎƛŀƭ ƛƴŎŜƴǘƛǾŜǎ ŦǊƻƳ bŜǿ WŜǊǎŜȅΩǎ /ƭŜŀƴ 9ƴŜǊƎȅ 
Program (NJCEP) for implementing ECMs. 

This study was conducted by TRC Energy Services (TRC), as part of a comprehensive effort to assist New 
Jersey school districts in controlling energy costs and protecting our environment by offering a wide range 
of energy management options and advice. 

1.1 Facility Summary 

Branchburg Central Middle School is a 141,310 square foot facility comprised of five wings (100, 200, 300, 
400 and 500) connected by hallways. This single story building includes a gym, kitchen, cafeteria media 
center, art room, garage, offices, classrooms and a performance stage (auxiliary gym). The school was 
constructed in 1965 and renovated in 2003. There is also a 404 kW solar photovoltaic (PV) system on the 
roof of the facility. 

Lighting at Branchburg Central Middle School consists of primarily first generation T8 fluorescents in the 
interior and high intensity discharge (HID) lighting on the exterior of the building. Cooling is supplied 
mostly from packaged rooftop AC units. Some of the package units have gas-fired furnaces. The balance 
of the heating is mostly supplied from hot water coils and fan powered convectors. Some of the HVAC 
equipment is aging and in need of replacement. A thorough description of the facility and our observations 
are located in Section 2.  

1.2 Your Cost Reduction Opportunities 

Energy Conservation Measures  

TRC evaluated seven (7) measures which together represent an opportunity for Branchburg Central 
Middle School to reduce annual energy costs by $29,566 and annual greenhouse gas emissions by 315,738 
lbs CO2e. We estimate that if all measures were implemented as recommended, the project would pay 
for itself in 9.0 years. The breakdown of existing and potential utility costs after project implementation 
are illustrated in Figure 1 and Figure 2, respectively. Together these measures represent an opportunity 
to reduce Branchburg Central Middle SchoolΩǎ annual energy use by 13%. 
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Figure 1 ð Previous 12 Month Utility  Costs 

 

Figure 2 ð Potential Post-Implementation Costs 

 

A detailed description of Branchburg Central Middle SchoolΩǎ existing energy use can be found in Section 
3. 

Estimates of the total cost, energy savings, and financial incentives for the proposed energy efficient 
upgrades are summarized below in Figure 3. A brief description of each category can be found below and 
a description of savings opportunities can be found in Section 4.

Figure 3 ð Summary of Energy Reduction Opportunities  
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Incentive
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Estimated 

Net Cost

($)

Simple 

Payback 

Period

(yrs)**

CO2e 

Emissions 

Reduction

(lbs)

241,812 66.8 0.0 $22,835.71 $152,110.09$28,140.00 $123,970.09 5.4 243,503

ECM 1 Install LED Fixtures Yes 16,075 5.5 0.0 $1,518.06 $10,157.60 $2,600.00 $7,557.60 5.0 16,187

ECM 2 Retrofit Fixtures with LED Lamps Yes 209,639 60.3 0.0 $19,797.40 $136,897.41$25,540.00 $111,357.41 5.6 211,105

ECM 3 Install LED Exit Signs Yes 16,098 1.0 0.0 $1,520.25 $5,055.09 $0.00 $5,055.09 3.3 16,211

42,517 12.1 0.0 $4,015.10 $31,330.00 $4,235.00 $27,095.00 6.7 42,814

ECM 4 Install Occupancy Sensor Lighting Controls Yes 42,517 12.1 0.0 $4,015.10 $31,330.00 $4,235.00 $27,095.00 6.7 42,814

429 0.1 0.0 $40.48 $2,401.11 $0.00 $2,401.11 59.3 432

Premium Efficiency Motors No 429 0.1 0.0 $40.48 $2,401.11 $0.00 $2,401.11 59.3 432

21,396 3.0 0.0 $2,020.57 $10,388.90 $0.00 $10,388.90 5.1 21,546

ECM 5 Install VFDs on Hot Water Pumps Yes 21,396 3.0 0.0 $2,020.57 $10,388.90 $0.00 $10,388.90 5.1 21,546

1,907 3.1 0.0 $180.09 $76,408.33 $4,177.00 $72,231.33 401.1 1,920

Install High Efficiency Electric AC No 1,907 3.1 0.0 $180.09 $76,408.33 $4,177.00 $72,231.33 401.1 1,920

0 0.0 8.8 $77.26 $4,531.47 $1,600.00 $2,931.47 37.9 1,033

Install High Efficiency Furnaces No 0 0.0 8.8 $77.26 $4,531.47 $1,600.00 $2,931.47 37.9 1,033

0 0.0 10.9 $95.32 $24,675.50 $850.00 $23,825.50 250.0 1,274

Install High Efficiency Gas Water Heater No 0 0.0 10.9 $95.32 $24,675.50 $850.00 $23,825.50 250.0 1,274

1,581 0.2 0.0 $149.32 $1,819.80 $240.00 $1,579.80 10.6 1,592

ECM 6 Refrigerator/Freezer Case Electrically Commutated Motors Yes 1,581 0.2 0.0 $149.32 $1,819.80 $240.00 $1,579.80 10.6 1,592

1,612 0.0 0.0 $152.22 $230.00 $0.00 $230.00 1.5 1,623

ECM 7 Vending Machine Control Yes 1,612 0.0 0.0 $152.22 $230.00 $0.00 $230.00 1.5 1,623

311,254 85.3 19.7 $29,566.07 $303,895.20$39,242.00 $264,653.20 9.0 315,738

* - All incentives presented in this table are based on NJ Smart Start Building equipment incentives and assume proposed equipment meets minimum performance criteria for that program.

** - Simple Payback Period is based on net measure costs (i.e. after incentives).

308,918 82.1 0.0 $29,172.92 $195,878.79$32,615.00 $163,263.79 5.6 311,078TOTALS (Recommended Measures)

TOTALS (Recommended and Not Recommended Measures)

Plug Load Equipment Control - Vending Machine

Lighting Upgrades

Lighting Control Measures

Motor Upgrades

Variable Frequency Drive (VFD) Measures

Electric Unitary HVAC Measures

Energy Conservation Measure

Gas Heating (HVAC/Process) Replacement

Domestic Water Heating Upgrade

Food Service Equipment & Refrigeration Measures
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Lighting Upgrades generally involve the replacement of existing lighting components such as lamps and 
ballasts (or the entire fixture) with higher efficiency lighting components. These measure save energy by 
reducing the power used by the lighting components due to improved electrical efficiency.   

Lighting Controls measures generally involve the installation of automated controls to turn off lights or 
reduce light output when not needed. Automated control reduces reliance on occupant behavior for 
adjusting lights. These measures save energy by reducing the amount of time lights are on.   

Motor Upgrades generally involve replacing older standard efficiency motors with high efficiency 
standard (IHP 2014). Motors replacements generally assume the same size motors, just higher efficiency. 
Although occasionally additional savings can be achieved by downsizing motors to better meet current 
load requirements. This measure saves energy by reducing the power used by the motors, due to 
improved electrical efficiency.   

Variable Frequency Drives (VFDs) are motor control devices. These measures control the speed of a 
motor so that the motor spins at peak efficiency during partial load conditions. Sensors adapt the speed 
to flow, temperature, or pressure settings which is much more efficient that usage a valve or damper to 
control flow rates, or running the motor at full speed when only partial power is needed. These measures 
save energy by controlling motor usage more efficiently.   

Electric Unitary HVAC measures generally involve replacing older inefficient air conditioning systems with 
modern energy efficient systems. New air conditioning systems can provide equivalent cooling to older 
air condition systems at a reduced energy cost. These measures save energy by reducing the power used 
by the air conditioning systems, due to improved electrical efficiency.   

Gas Heating (HVAC/Process) measures generally involve replacing older inefficient hydronic heating 
systems with modern energy efficient systems. Gas heating systems can provide equivalent heating 
compared to older systems at a reduced energy cost. These measures save energy by reducing the fuel 
demands for heating, due to improved combustion and heat transfer efficiency.   

Domestic Hot Water upgrade measures generally involve replacing older inefficient domestic water 
heating systems with modern energy efficient systems. New domestic hot water heating systems can 
provide equivalent, or greater, water heating capacity compared to older systems at a reduced energy 
cost. These measures save energy by reducing the fuel used for domestic hot water heating due to 
improved heating efficiency or reducing standby losses.   

Food Service Equipment & Refrigeration measures generally involve improvements in the efficiency of 
cooking, food service, dishwashing, and food storage equipment. These measures may include more 
efficient convection ovens, steamers, ice machines, or refrigeration. These measures save energy by 
reducing the energy usage with more energy efficient equipment.   

Plug Load Equipment control measures generally involve installing automated devices that limit the 
power usage or operation of equipment that is plugged into an electric outlets when not in use.  
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 Energy Efficient Practices  

TRC also identified 17 low cost (or no cost) ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴǘ ǇǊŀŎǘƛŎŜǎΦ ! ŦŀŎƛƭƛǘȅΩǎ ŜƴŜǊƎȅ ǇŜǊŦƻǊƳŀƴŎŜ Ŏŀƴ 
be significantly improved by employing certain behavioral or operational adjustments and by performing 
better routine maintenance on building systems. These practices can extend equipment lifetime, improve 
occupant comfort, provide better health and safety, as well as reduce annual energy and O&M costs. 
Potential opportunities identified at Branchburg Central Middle School include: 

¶ Close Doors and Windows 

¶ Perform Proper Lighting Maintenance 

¶ Develop a Lighting Maintenance Schedule 

¶ Ensure Lighting Controls Are Operating Properly 

¶ Perform Routine Motor Maintenance 

¶ Use Fans to Reduce Cooling Load 

¶ Ensure Economizers are Functioning Properly 

¶ Clean Evaporator/Condenser Coils on AC Systems 

¶ Clean and/or Replace HVAC Filters 

¶ Check for and Seal Duct Leakage 

¶ Perform Proper Boiler Maintenance 

¶ Perform Proper Furnace Maintenance 

¶ Perform Proper Water Heater Maintenance 

¶ Perform Maintenance on Compressed Air Systems 

¶ Install Plug Load Controls 

¶ Replace Computer Monitors 

¶ Water Conservation 

For details on these Energy Efficient Practices, please refer to Section 5. 

On-Site Generation Measures  

TRC evaluated the potential for installing additional on-site generation for Branchburg Central Middle 
School. Based on the configuration of the site and its loads there is a moderate potential for expanding 
the existing photovoltaic (PV) array. 

Figure 4 ð Photovoltaic Potential  

 

 

For details on our evaluation and on-site generation potential, please refer to Section 6. 

1.3 Implementation Planning 

To realize the energy savings from the ECMs listed in this report, a project implementation plan must be 
developed. Available capital must be considered and decisions need to be made whether it is best to 

Potential Medium

System Potential 80 kW DC STC

Electric Generation 95,310 kWh/yr

Displaced Cost $8,290 /yr

Installed Cost $291,200

<Site Name > 

<Facility Address> 

<City>, <State> <Zip Code> 

<Entity Name> 

 

Draft Report by:  

TRC Energy Services 

01.11.2016 
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pursue individual ECMs separately, groups of ECMs, or a comprehensive approach where all ECMs are 
implemented together, possibly in conjunction with other facility upgrades or improvements.  

Rebates, incentives, and financing are available from NJCEP, as well as other sources, to help reduce the 
costs associated with the implementation of energy efficiency projects. Prior to implementing any 
measure, please review the relevant incentive program guidelines before proceeding. This is important 
because in most cases you will need to submit applications for the incentives prior to purchasing 
materials or commencing with installation.  

The ECMs outlined in this report may qualify under the following program(s): 

¶ SmartStart  

¶ Pay for Performance - Existing Building (P4P) 

¶ Energy Savings Improvement Program (ESIP) 

For facilities wanting to pursue only selected individual measures (or planning to phase implementation 
of selected measures over multiple years), incentives are available through the SmartStart program. To 
participate in this program you may utilize internal resources, or an outside firm or contractor, to do the 
final design of the ECM(s) and do the installation. Program pre-approval is required for some SmartStart 
incentives, so only after receiving pre-approval should you proceed with ECM installation. The incentive 
estimates listed above in Figure 3 are based on the SmartStart program. More details on this program and 
others are available in Section 7. 

Larger facilities with an interest in a more comprehensive whole building approach to energy conservation 
should consider participating in the Pay for Performance (P4P) program. Projects eligible for this project 
program must meet minimum savings requirements. Final incentives are calculated based on actual 
measured performance achieved at the end of the project. The application process is more involved, and 
it requires working with a qualified P4P contractor, but the process may result in greater energy savings 
overall aƴŘ ƳƻǊŜ ƭǳŎǊŀǘƛǾŜ ƛƴŎŜƴǘƛǾŜǎΣ ǳǇ ǘƻ рл҈ ƻŦ ǇǊƻƧŜŎǘΩǎ ǘƻǘŀƭ ŎƻǎǘΦ 

For larger facilities with limited capital availability to implement ECMs, project financing may be available 
through the Energy Savings Improvement Program (ESIP). Supported directly by the NJBPU, ESIP provides 
government agencies with project development, design, and implementation support services, as well as, 
attractive financing for implementing ECMs. An LGEA report (or other approved energy audit) is required 
for participation in ESIP. Please refer to Section 7.4 for additional information on the ESIP Program. 

Additional information on relevant incentive programs is located in Section 7 or: 
www.njcleanenergy.com/ci. 

http://www.njcleanenergy.com/ci
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2 FACILITY INFORMATION AND EXISTING CONDITIONS  

2.1 Project Contacts 

Figure 5 ð Project Contacts 

 

2.2 General Site Information 

On April 5, 2017, TRC performed an energy audit at Branchburg Central Middle School located in 
Branchburg, New Jersey. TRCǎΩ team met with John Hindmarch, Supervisor of Buildings and Grounds to 
review the facility operations and help focus our investigation on specific energy-using systems. 

The 141,310 square foot school building is a 
one-story facility, constructed in 1965 and 
renovated in 2003, comprised of five (5) 
wings (100, 200, 300, 400, and 500) 
connected by hallways. It includes a 
gymnasium, classrooms, Board of Education 
office, cafeteria, library or media center, 
locker rooms, and art room.  

 

2.3 Building Occupancy 

The school operates on a ten (10) month 
schedule. The school building is open Monday 
through Friday and closed on the weekends. 
The typical schedule is presented in the table 

below. The entire facility is used September through mid-June and closed to students for the summer 
months (mid-June to beginning of September).  

Figure 6 - Building Schedule 

 

Name Role E-Mail Phone #

Theresa Linskey Business Administrator Tlinskey@Branchburg.k12.nj.us
908-722-3335 

Ext. 4740

John T. Hindmarch Supervisor of Buildings and Grounds at Branchburg Township School Districtjhindmarch@branchburg.k12.nj.us
908-722-3335

0x1630

Moussa Traore Auditor MTraore@trcsolutions.com (732) 855-0033

Customer

Designated Representative

TRC Energy Services

Building Name Weekday/WeekendOperating Schedule

Branchburg Central Middle School Weekday 8:00 am - 5:30 pm

Branchburg Central Middle School Weekend closed
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2.4 Building Envelope 

The foundation consists 
of cast-in-place concrete 
perimeter wall footings 
with concrete walls. 
Exterior walls are finished 
with cement brick and 
concrete block.  

The building has a flat 
roof covered with a multi-
ply bituminous built-up 
membrane as well as a 
black membrane. The 
roof appears to be in 
good condition.  

The windows throughout the facility are double pane operable windows. They are glazed with insulated 
panes set in metal frames and appear to be in good condition with no signs of uncontrolled moisture, 
air-leakage and other energy-compromising issues. Part of the front-entry area windows are metal-
framed storefront system. The entry doors are fully glazed and metal framed. Emergency exit doors are 
constructed of metal and are in good condition. Overall the building envelope appears to be in good 
condition with no signs of outside air infiltration. 

2.5 On-Site Generation 

Branchburg Central Middle School has a 404 kW solar photovoltaic (PV) system installed on the roof. The 
system provides 46% of the electricity required by the facility. Vanguard Energy Capital LLC, a national 
power-purchase agreement provider, was the financier of the solar energy system. Branchburg Central 
Middle School does not have any other on-site electric generation capacity. 

2.6 Energy-Using Systems 

Lighting System  

Interior lighting consists of a combination of 32-watt linear fluorescent T8 fixtures and lamps, and 17-watt 
LED linear tubes. Most of the fixtures are 2-lamp or 3-lamp, 4-foot long troffers with diffusers. The Board 
of Education office (which is part of the building) lighting has been retrofitted to LED linear tubes and has 
occupancy sensors as lighting control system. The library is lit with a combination of 32-watt linear T8 and 
26-watt compact fluorescent lamps (CFL) in recessed cans with electronic ballasts. The remaining building 
spaces (gymnasium, the kitchen, corridors, restrooms, classrooms) are lit with 32-watt linear T8 fixtures 
and lamps. Lighting control is provided by both occupancy sensors and manual wall switches. Exterior 
lighting system consists of parking lot LED and metal halide outdoor wall-mounted fixtures. 

Significant energy savings could be achieved by continuing to retrofit the existing lighting system with LED 
linear tubes and LED lamps fixtures. Installing occupancy sensors in select areas will yield additional energy 
savings. 

Please see Appendix A: Equipment Inventory & Recommendations ŦƻǊ ŀƴ ƛƴǾŜƴǘƻǊȅ ƻŦ ǘƘŜ ŦŀŎƛƭƛǘȅΩǎ ƭƛƎƘǘƛƴƎ 
equipment. 
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Hot Water Heating System 

The hot water system consists of 
five (5) Aerco Benchmark 2.0 
condensing boilers. The boilers 
are ten (10) years old, and have 
an output capacity of 1,800 
kBtu/hr each with an estimated 
efficiency of 88%. They operate 
in lead/lag with 3 or 4 operating 
at a time depending the outside 
weather conditions.  

The heating hot water generated 
by the boilers are circulated to 
unit ventilators and the air 
handlers with two (2) 15 hp hot 
water supply pumps equipped 
with variable frequency drive. 

The boilers are configured in a variable flow distribution, and they have a full modulation sequencing 
control system. The unit ventilators are equipped with hot water coils, and direct-expansion (DX) coils for 
cooling and dehumidification in the classrooms. The boilers are in good condition and are well maintained. 
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Direct Expansio n Air Conditioning System (DX)  

There are twenty-six (26) DX package units, seven 
(7) DX split-system units and (1) DX split-system 
heat pump located on the roof of the building. 
The rooftop packaged units vary in size between 
6 to 27 tons and provide heating and air 
conditioning to various spaces of the facility. The 
split-systems mostly serve the server rooms and 
a few small rooms while the package units serve 
all other conditioned areas. All of the AC units are 
constant air volume. The unit ventilators serving 
the classrooms are equipped with hot water coils 
for space heating and DX coils for cooling and 
dehumidification. 

Domestic Hot Water  Heating System  

The domestic hot water (DHW) system for the facility consists of three (3) gas water heaters with storage 
tanks. The storage tanks are 100, 75 and 100 gallons respectively. The gas water heaters serve the kitchen 
and restrooms and have an input capacity of 200, 75 and 150 kBtu/hr.  

Food Service  

The school has a kitchen that is used to prepare approximately 650 lunches per day for the students and 
staff. Most of the lunch preparation is done using the natural gas-fired convection ovens and warmers 
which appear to be energy efficient.  

Refrigeration  

The kitchen has three (3) commercial refrigerators, one (1) walk-in cooler, two (2) walk-in freezers, and 
eight (8) reach in refrigerators used to store food prepared for school lunches. The kitchen also has a free 
standing commercial size freezer. 

Building Plug L oad 

There are approximately 238 desktop computers, 34 small printers, nine (9) copy machines, 12 
refrigerators, three (3) water fountains and several small electronic items located throughout the facility. 
There is also an 11.5 kW kiln in the Art Room. The facility also has one (1) refrigerated beverage vending 
machine without energy-savings controls. 

2.7 Water-Using Systems 

There are 17 restrooms at this facility. A sampling of restrooms found that faucets are rated for 2.2 gallons 
per minute (gpm) or higher, the toilets are rated at 2.5 gallons per flush (gpf) and the urinals are rated at 
2 gpfΦ ¢ƘŜ ŦŀǳŎŜǘǎ ƛƴ ǘƘŜ ǎǘǳŘŜƴǘΩǎ ǊŜǎǘǊƻƻƳǎ ŀǊŜ Ƴƻǘƛƻƴ ǎŜƴǎƛƴƎ ŎƻƴǘǊƻƭƭŜŘ. 
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3  SITE ENERGY USE AND COSTS 

Utility data for electricity and natural gas was analyzed to identify opportunities for savings. In addition, 
data for electricity and natural gas was evaluated to determine the annual energy performance metrics 
for the building in energy cost per square foot and energy usage per square foot. These metrics are an 
estimate of the relative energy efficiency of this building. There are a number of factors that could cause 
ǘƘŜ ŜƴŜǊƎȅ ǳǎŜ ƻŦ ǘƘƛǎ ōǳƛƭŘƛƴƎ ǘƻ ǾŀǊȅ ŦǊƻƳ ǘƘŜ άǘȅǇƛŎŀƭέ ŜƴŜǊƎȅ ǳǎŀƎŜ ǇǊƻŦƛƭŜ ŦƻǊ ŦŀŎƛƭƛǘƛŜǎ ǿƛǘƘ ǎƛƳƛƭŀǊ 
characteristics. Local weather conditions, building age and insulation levels, equipment efficiency, daily 
occupancy hours, changes in occupancy throughout the year, equipment operating hours, and energy 
efficient behavior of occupants all contribute to benchmarking scores. Please refer to the Benchmarking 
section within Section 3.4 for additional information. 

3.1 Total Cost of Energy 

The following energy consumption and cost data is based on the last 12-month period of utility billing 
data that was provided for each utility. A profile of the annual energy consumption and energy cost of 
the facility was developed from this information. 

 

Figure 7 - Utility Summary  

 

 

The current annual energy cost for this facility is $140,729 as shown in the chart below. 

 

Figure 8 - Energy Cost Breakdown 

 

  

Usage Cost

1,063,105 kWh $100,395

46,056 Therms $40,334

$140,729

Utility Summary for Branchburg Central Middle School

Fuel

Total

Electricity

Natural Gas

Electric
$100,395

71%

Gas
$40,334

29%

$140,729
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3.2 Electricity Usage 

Electricity is provided by JCP&L. The average electric cost over the past 12 months was $0.118/kWh, which 
is the blended rate that includes energy supply, distribution, and other charges. This rate is used 
throughout the analyses in this report to assess energy costs and savings. There are significant demand 
charges for the school. Analysis of the energy and demand profile indicates that there is not much of a 
seasonal variation with respect to usage (mostly flat). This would indicate that there is not much of a 
cooling load. But also the building is less used during the summer months when there is the greatest 
cooling demand. The demand should be further investigated with JCP&L as the base kW does not appear 
to go below 250 kW for most months. The monthly electricity consumption and peak demand are shown 
in the chart below. 

Figure 9 - Electric Usage & Demand 

 

 

Figure 10 - Electric Usage & Demand 
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Electric Usage & Demand

Electric Consumption (kWh) Peak Demand (kW)

Period 

Ending

Days in 

Period

Electric

Usage

(kWh)

Demand (kW)Demand CostTotal Electric Cost

1/7/16 31 81,383 272 $1,591 $8,491

2/4/16 28 88,234 265 $1,470 $9,028

3/4/16 29 83,186 263 $1,430 $9,764

4/4/16 31 86,746 263 $1,430 $7,936

5/3/16 29 90,044 247 $1,420 $10,109

6/2/16 30 85,435 289 $1,331 $7,633

6/30/16 28 91,569 357 $1,676 $8,613

8/2/16 33 93,120 245 $2,147 $8,228

8/31/16 29 88,376 321 $1,411 $5,219

9/30/16 30 104,847 451 $1,868 $4,940

11/1/16 32 80,819 294 $2,475 $12,400

12/5/16 34 86,433 451 $1,591 $7,759

Totals 364 1,060,192 451 $19,840 $100,120

Annual 365 1,063,105 451 $19,895 $100,395

Electric Billing Data for Branchburg Central Middle School
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3.3 Natural Gas Usage 

Natural Gas is provided by PSE&G. The average gas cost for the past 12 months is $0.876/therm, which is 
the blended rate used throughout the analyses in this report. The monthly gas consumption is shown in 
the chart below. 

 

Figure 11 -Natural Gas Usage 

 

 

Figure 12 -Natural Gas Usage 
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Natural Gas Usage

Gas Consumption (Therms)

Period 

Ending

Days in 

Period

Natural Gas

Usage

(Therms)

Natural Gas Cost

1/29/16 34 11,180 $9,807

3/2/16 31 10,225 $8,465

4/1/16 33 5,088 $4,923

4/29/16 30 3,896 $2,519

5/27/16 28 1,765 $1,202

6/29/16 28 233 $252

7/29/16 32 133 $189

8/29/16 30 144 $196

9/29/16 31 255 $266

10/27/16 31 1,233 $882

11/30/16 28 5,057 $5,198

12/27/16 34 7,478 $6,988

Totals 370 46,687 $40,887

Annual 365 46,056 $40,334

Gas Billing Data for Branchburg Central Middle School
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3.4 Benchmarking 

This facility was benchmarked using Portfolio Manager, an online tool created and managed by the United 
States Environmental Protection Agency (EPA) through the ENERGY STAR® program. Portfolio Manager 
analyzes ȅƻǳǊ ōǳƛƭŘƛƴƎΩǎ consumption data, cost information, and operational use details and then 
compares its performance against a national median for similar buildings of its type. Metrics provided by 
this analysis are Energy Use Intensity (EUI) and an ENERGY STAR® score for select building types. 

The EUI ƛǎ ŀ ƳŜŀǎǳǊŜ ƻŦ ŀ ŦŀŎƛƭƛǘȅΩǎ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ǇŜǊ ǎǉǳŀǊŜ ŦƻƻǘΣ ŀƴŘ ƛǘ ƛǎ ǘƘŜ ǎǘŀƴŘŀǊŘ ƳŜǘǊƛŎ ŦƻǊ 
ŎƻƳǇŀǊƛƴƎ ōǳƛƭŘƛƴƎǎΩ ŜƴŜǊƎȅ ǇŜǊŦƻǊƳŀƴŎŜΦ /ƻƳǇŀǊƛƴƎ ǘƘŜ 9¦L ƻŦ ŀ ōǳƛƭŘƛƴƎ ǿƛǘƘ ǘƘe national median EUI 
for that building type illustrates whether that building uses more or less energy than similar buildings of 
its type on a square foot basis. 9¦L ƛǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘŜǊƳǎ ƻŦ άǎƛǘŜ ŜƴŜǊƎȅέ ŀƴŘ άǎƻǳǊŎŜ ŜƴŜǊƎȅΦέ Site energy 
is the amount of fuel and electricity consumed by a building as reflected in utility bills. Source energy 
includes fuel consumed to generate electricity consumed at the site, factoring in electric production and 
distribution losses for the region. 

Figure 13 - Energy Use Intensity Comparison ð Existing Conditions 

 

Implementation of all recommended measures in this report would improve the buildingΩǎ ŜǎǘƛƳŀǘŜŘ EUI 
significantly, as shown in the table below: 

Figure 14 - Energy Use Intensity Comparison ð Following Installation of Recommended Measures 

 

Many types of commercial buildings are also eligible to receive an ENERGY STAR® score. This score is a 
percentile ranking from 1 to 100. It ŎƻƳǇŀǊŜǎ ȅƻǳǊ ōǳƛƭŘƛƴƎΩǎ ŜƴŜǊƎȅ ǇŜǊŦƻǊƳance to similar buildings 
nationwide. A score of 50 represents median energy performance, while a score of 75 means your building 
performs better than 75 percent of all similar buildings nationwide and may be eligible for ENERGY STAR® 
certification. Your building is eligible to receive a score. This facility has a current score of 87. 

A Portfolio Manager Statement of Energy Performance (SEP) was generated for this facility, see 
Appendix B: ENERGY STAR® Statement of Energy Performance.  

For more information on ENERGY STAR® certification go to: https://www.energystar.gov/buildings/facility-

owners-and-managers/existing-buildings/earn-recognition/energy-star-certification/how-app-1. 

A Portfolio Manager account has been created online for your facility and you will be provided with the 
login information for the account. We encourage you to update your utility information in Portfolio 
Manager regularly, so that you can keep track oŦ ȅƻǳǊ ōǳƛƭŘƛƴƎΩǎ ǇŜǊŦƻǊƳŀƴŎŜΦ Free online training is 
available to help you use ENERGY STAR® tƻǊǘŦƻƭƛƻ aŀƴŀƎŜǊ ǘƻ ǘǊŀŎƪ ȅƻǳǊ ōǳƛƭŘƛƴƎΩǎ ǇŜǊŦƻǊƳŀnce at: 
https://www.energystar.gov/buildings/training.  

Branchburg Central Middle 

School

National Median

Building Type: School (K-12)

Source Energy Use Intensity (kBtu/ft
2
) 114.8 141.4

Site Energy Use Intensity (kBtu/ft
2
) 58.3 58.2

Energy Use Intensity Comparison - Existing Conditions

Branchburg Central Middle 

School

National Median

Building Type: School (K-12)

Source Energy Use Intensity (kBtu/ft
2
) 91.4 141.4

Site Energy Use Intensity (kBtu/ft
2
) 50.8 58.2

Energy Use Intensity Comparison - Following Installation of Recommended Measures

https://www.energystar.gov/buildings/facility-owners-and-managers/existing-buildings/earn-recognition/energy-star-certification/how-app-1
https://www.energystar.gov/buildings/facility-owners-and-managers/existing-buildings/earn-recognition/energy-star-certification/how-app-1
https://www.energystar.gov/buildings/training
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3.5 Energy End-Use Breakdown 

In order to provide a complete overview of energy consumption across building systems, an energy 
balance was performed at this facility. An energy balance utilizes standard practice engineering methods 
to evaluate all components of the various electric and fuel-fired systems found in a building to determine 
their proportional contribution to overall building energy usage. This chart of energy end uses highlights 
the relative contribution of each equipment category to total energy usage. This can help determine 
where the greatest benefits might be found from energy efficiency measures. 

 

Figure 15 - Energy Balance ( % and kBtu/SF) 

 

8.97, 16%

5.18, 9%

1.81, 
3%

31.14, 55%

1.10, 2%

6.70, 12%

1.79, 3%

Energy Intensity by End Use (kBtu/sqft)

Lighting Systems

Motor-Driven Systems

Electric HVAC

Fuel-Fired HVAC

Domestic Water Heating

Food Service & Refrigeration

Plug Loads
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4 ENERGY CONSERVATION MEASURES 

Level of Analysis 

The goal of this audit report is to identify potential energy efficiency opportunities, help prioritize specific 
measures for implementation, and provide information to the Branchburg Central Middle School 
regarding financial incentives for which they may qualify to implement the recommended measures. For 
this audit report, most measures have received only a preliminary analysis of feasibility which identifies 
expected ranges of savings and costs. This level of analysis is usually considered sufficient to demonstrate 
project cost-effectiveness and help prioritize energy measures. Savings are based on the New Jersey Clean 
Energy Program Protocols to Measure Resource Savings dated June 29, 2016, approved by the New Jersey 
Board of Public Utilities. Further analysis or investigation may be required to calculate more precise 
savings based on specific circumstances. A higher level of investigation may be necessary to support any 
custom SmartStart or Pay for Performance, or Direct Install incentive applications. Financial incentives for 
the ECMs identified in this report have been calculated based the NJCEP prescriptive SmartStart program. 
Some measures and proposed upgrade projects may be eligible for higher incentives than those shown 
below through other NJCEP programs as described in Section 7.  

The following sections describe the evaluated measures. 

4.1 Recommended ECMs 

The measures below have been evaluated by the auditor and are recommended for implementation at 
the facility.

Figure 16 ð Summary of Recommended ECMs 

 

 

  

Annual 

Electric 

Savings

(kWh)

Peak 

Demand 

Savings

(kW)

Annual 

Fuel 

Savings

(MMBtu)

Annual 

Energy Cost 

Savings

($)

Estimated 

Install Cost

($)

Estimated 

Incentive

($)*

Estimated 

Net Cost

($)

Simple 

Payback 

Period

(yrs)**

CO2e 

Emissions 

Reduction

(lbs)

241,812 66.8 0.0 $22,835.71 $152,110.09$28,140.00 $123,970.09 5.4 243,503

ECM 1 Install LED Fixtures 16,075 5.5 0.0 $1,518.06 $10,157.60 $2,600.00 $7,557.60 5.0 16,187

ECM 2 Retrofit Fixtures with LED Lamps 209,639 60.3 0.0 $19,797.40 $136,897.41$25,540.00 $111,357.41 5.6 211,105

ECM 3 Install LED Exit Signs 16,098 1.0 0.0 $1,520.25 $5,055.09 $0.00 $5,055.09 3.3 16,211

42,517 12.1 0.0 $4,015.10 $31,330.00 $4,235.00 $27,095.00 6.7 42,814

ECM 4 Install Occupancy Sensor Lighting Controls 42,517 12.1 0.0 $4,015.10 $31,330.00 $4,235.00 $27,095.00 6.7 42,814

21,396 3.0 0.0 $2,020.57 $10,388.90 $0.00 $10,388.90 5.1 21,546

ECM 5 Install VFDs on Hot Water Pumps 21,396 3.0 0.0 $2,020.57 $10,388.90 $0.00 $10,388.90 5.1 21,546

1,581 0.2 0.0 $149.32 $1,819.80 $240.00 $1,579.80 10.6 1,592

ECM 6 Refrigerator/Freezer Case Electrically Commutated Motors 1,581 0.2 0.0 $149.32 $1,819.80 $240.00 $1,579.80 10.6 1,592

1,612 0.0 0.0 $152.22 $230.00 $0.00 $230.00 1.5 1,623

ECM 7 Vending Machine Control 1,612 0.0 0.0 $152.22 $230.00 $0.00 $230.00 1.5 1,623

308,918 82.1 0.0 $29,172.92 $195,878.79$32,615.00 $163,263.79 5.6 311,078

* - All incentives presented in this table are based on NJ Smart Start Building equipment incentives and assume proposed equipment meets minimum performance criteria for that program.

** - Simple Payback Period is based on net measure costs (i.e. after incentives).

Energy Conservation Measure

Lighting Upgrades

Lighting Control Measures

Variable Frequency Drive (VFD) Measures

TOTALS

Food Service Equipment & Refrigeration Measures

Plug Load Equipment Control - Vending Machine
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4.1.1 Lighting Upgrades 

Recommended upgrades to existing lighting fixtures are summarized in Figure 17 below. 

Figure 17 ð Summary of Lighting Upgrade ECMs 

 
 

During lighting upgrade planning and design, we recommend a comprehensive approach that considers 
both the efficiency of the lighting fixtures and how they are controlled.  

 

ECM 1: Install LED Fixtures  

Summary of Measure Economics 

 

Measure Description 

We recommend replacing existing exterior fixtures containing high pressure sodium vapor and metal 
halide lamps with new high performance light emitting diode (LED) light fixtures. This measure saves 
energy by installing LEDs which use less power than other technologies with a comparable light output. 

 

ECM 2: Retrofit Fixtures with LED Lamps  

Summary of Measure Economics  

 

Annual 

Electric 

Savings

(kWh)

Peak 

Demand 

Savings

(kW)

Annual 

Fuel 

Savings

(MMBtu)

Annual 

Energy Cost 

Savings

($)

Estimated 

Install Cost

($)

Estimated 

Incentive

($)

Estimated 

Net Cost

($)

Simple 

Payback 

Period

(yrs)

CO2e 

Emissions 

Reduction

(lbs)

241,812 66.8 0.0 $22,835.71 $152,110.09$28,140.00 $123,970.09 5.4 243,503

ECM 1 Install LED Fixtures 16,075 5.5 0.0 $1,518.06 $10,157.60 $2,600.00 $7,557.60 5.0 16,187

ECM 2 Retrofit Fixtures with LED Lamps 209,639 60.3 0.0 $19,797.40 $136,897.41$25,540.00 $111,357.41 5.6 211,105

ECM 3 Install LED Exit Signs 16,098 1.0 0.0 $1,520.25 $5,055.09 $0.00 $5,055.09 3.3 16,211

Energy Conservation Measure

Lighting Upgrades

Interior/ 

Exterior

Annual 

Electric 

Savings

(kWh)

Peak 

Demand 

Savings

(kW)

Annual 

Fuel 

Savings

(MMBtu)

Annual 

Energy Cost 

Savings

($)

Estimated 

Install Cost

($)

Estimated 

Incentive

($)

Estimated 

Net Cost

($)

Simple 

Payback 

Period

(yrs)

CO2e 

Emissions 

Reduction

(lbs)

Interior 0 0.0 0.0 $0.00 $0.00 $0.00 $0.00 0.0 0

Exterior 16,075 5.5 0.0 $1,518.06 $10,157.60$2,600.00 $7,557.60 5.0 16,187

Interior/ 

Exterior

Annual 

Electric 

Savings

(kWh)

Peak 

Demand 

Savings

(kW)

Annual 

Fuel 

Savings

(MMBtu)

Annual 

Energy Cost 

Savings

($)

Estimated 

Install Cost

($)

Estimated 

Incentive

($)

Estimated 

Net Cost

($)

Simple 

Payback 

Period

(yrs)

CO2e 

Emissions 

Reduction

(lbs)

Interior 209,639 60.3 0.0 $19,797.40 $136,897.41$25,540.00$111,357.41 5.6 211,105

Exterior 0 0.0 0.0 $0.00 $0.00 $0.00 $0.00 0.0 0
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Measure Description 

We recommend retrofitting existing fluorescent and incandescent lighting technologies with LED lamps. 
Many LED tube lamps are direct replacements for existing fluorescent lamps and can be installed while 
leaving the fluorescent fixture ballast in place. LED bulbs can be used in existing fixtures as a direct 
replacement for most other lighting technologies. This measure saves energy by installing LEDs which 
use less power than other lighting technologies yet provide equivalent lighting output for the space.   

Additional savings from lighting maintenance can be anticipated since LEDs have lifetimes which can be 
more than twice that of a fluorescent tubes and more than ten (10) times longer than many 
incandescent lamps. 

ECM 3: Install LED E XIT  Signs 

Summary of Measure Economics 

 

Measure Description 

We recommend replacing all incandescent or compact fluorescent EXIT signs with LED EXIT signs. LED EXIT 
signs require virtually no maintenance and have a life expectancy of at least 20 years. This measure saves 
energy by installing LED fixtures, which use less power than other technologies with an equivalent lighting 
output. 

 

4.1.2 Lighting Control Measures 

Figure 18 ð Summary of Lighting Control ECMs 

 

During lighting upgrade planning and design, we recommend a comprehensive approach that considers 
both the efficiency of the lighting fixtures and how they are controlled.  

Interior/ 

Exterior

Annual 

Electric 

Savings

(kWh)

Peak 

Demand 

Savings

(kW)

Annual 

Fuel 

Savings

(MMBtu)

Annual 

Energy Cost 

Savings

($)

Estimated 

Install Cost

($)

Estimated 

Incentive

($)

Estimated 

Net Cost

($)

Simple 

Payback 

Period

(yrs)

CO2e 

Emissions 

Reduction

(lbs)

Interior 16,098 1.0 0.0 $1,520.25 $5,055.09 $0.00 $5,055.09 3.3 16,211

Exterior 0 0.0 0.0 $0.00 $0.00 $0.00 $0.00 0.0 0

Annual 

Electric 

Savings

(kWh)

Peak 

Demand 

Savings

(kW)

Annual 

Fuel 

Savings

(MMBtu)

Annual 

Energy Cost 

Savings

($)

Estimated 

Install Cost

($)

Estimated 

Incentive

($)

Estimated 

Net Cost

($)

Simple 

Payback 

Period

(yrs)

CO2e 

Emissions 

Reduction

(lbs)

42,517 12.1 0.0 $4,015.10 $31,330.00 $4,235.00 $27,095.00 6.7 42,814

ECM 4 Install Occupancy Sensor Lighting Controls 42,517 12.1 0.0 $4,015.10 $31,330.00 $4,235.00 $27,095.00 6.7 42,814

Energy Conservation Measure

Lighting Control Measures
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ECM 4: Install Occupancy Sensor Li ghting Controls  

Summary of Measure Economics 

 

Measure Description 

We recommend installing occupancy sensors to control lighting fixtures that are currently controlled by 
manual switches in all restrooms, storage rooms, classrooms, offices areas, etc. Lighting sensors detect 
occupancy using ultrasonic and/or infrared sensors. For most spaces, we recommend lighting controls use 
dual technology sensors, which can eliminate the possibility of any lights turning off unexpectedly. 
Lighting systems are enabled when an occupant is detected. Fixtures are automatically turned off after an 
area has been vacant for a preset period. Some controls also provide dimming options and all modern 
occupancy controls can be easily over-ridden by room occupants to allow them to manually turn fixtures 
on or off, as desired. Energy savings results from only operating lighting systems when they are required. 

Occupancy sensors may be mounted on the wall at existing switch locations, mounted on the ceiling, or 
in remote locations. In general, wall switch replacement sensors are recommended for single occupant 
offices and other small rooms. Ceiling-mounted or remote mounted sensors are used in locations without 
local switching or where wall switches are not in the line-of-sight of the main work area and in large 
spaces. We recommend a comprehensive approach to lighting design that upgrades both the lighting 
fixtures and the controls together for maximum energy savings and improved lighting for occupants. 

  

Annual 

Electric 

Savings

(kWh)

Peak 

Demand 

Savings

(kW)

Annual 

Fuel 

Savings

(MMBtu)

Annual 

Energy Cost 

Savings

($)

Estimated 

Install Cost

($)

Estimated 

Incentive

($)

Estimated 

Net Cost

($)

Simple 

Payback 

Period

(yrs)

CO2e 

Emissions 

Reduction

(lbs)

42,517 12.1 0.0 $4,015.10 $31,330.00$4,235.00 $27,095.00 6.7 42,814
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4.1.3 Variable Frequency Drive Measures 

Our recommendations for variable frequency drive (VFD) measures are summarized in Figure 19 below. 

Figure 19 ð Summary of Variable Frequency Drive ECMs 

 

ECM 5: Instal l VFDs on  Hot Water Pumps  

Summary of Measure Economics 

 

Measure Description 

We recommend installing a variable frequency drives (VFD) to control the hot water pumps. This measure 
requires that a majority of the hot water coils be served by 2-way valves and that a differential pressure 
sensor is installed in the hot water loop. As the hot water valves close, the differential pressure increases. 
The VFD modulates pump speed to maintain a differential pressure setpoint. Energy savings results from 
reducing pump motor speed (and power) as hot water valves close. The magnitude of energy savings is 
based on the estimated amount of time that the system will operate at reduced load. If 3-way valves are 
not currently present, additional work (and cost) will be required to reconfigure the system. 

4.1.4 Food Service Equipment & Refrigeration Measures  

Food service and refrigeration measures recommendations are summarized in Figure 20 below. 

Figure 20 - Summary of Food Service Equipment & Refrigeration  ECMs 

 


































































