
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Local Government Energy Audit:  
Energy Audit Report 

 

Copyright ©2016 TRC Energy Services. All rights reserved. 

Reproduction or distribution of the whole, or any part of the contents of 
this document without written permission of TRC is prohibited. Neither 
TRC nor any of its employees makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, 
completeness, or usefulness of any data, information, method, product 
or process disclosed in this document, or represents that its use will not 
infringe upon any privately-owned rights, including but not limited to, 
patents, trademarks or copyrights. 

 

William Mason School 

5 Shawnee Trail 

Montville, NJ 07045 

Montville Township BOE 

February 13, 2018 

Final Report by:  

TRC Energy Services 

 



 

 

Disclaimer  

The intent of this energy analysis report is to identify energy savings opportunities and recommend 
upgrades 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 ŦǊƻƳ ƭƻŎŀƭ 
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 ǾŀƭǳŜǎ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ŀǊŜ ŜǎǘƛƳŀǘŜǎ ōŀǎŜŘ 
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.



  

 LGEA: Energy Audit Report ς William Mason School 3 

Table of Contents  

1 Executive Summary ...................................................................................................................... 6 

1.1 Facility Summary ....................................................................................................................... 6 
1.2 Your Cost Reduction Opportunities........................................................................................... 6 

Energy Conservation Measures.......................................................................................................................... 6 
Energy Efficient Practices ................................................................................................................................... 8 
On-Site Generation Measures ............................................................................................................................ 8 

1.3 Implementation Planning .......................................................................................................... 8 

2 Facility Information and Existing Conditions ............................................................................... 10 

2.1 Project Contacts ...................................................................................................................... 10 
2.2 General Site Information ......................................................................................................... 10 
2.3 Building Occupancy ................................................................................................................. 10 
2.4 Building Envelope .................................................................................................................... 10 
2.5 On-Site Generation .................................................................................................................. 11 
2.6 Energy-Using Systems ............................................................................................................. 11 

Lighting System ................................................................................................................................................ 11 
Hot Water (or Steam) Heating System ............................................................................................................. 12 
Direct Expansion Air Conditioning System (DX) ............................................................................................... 12 
Domestic Hot Water Heating System ............................................................................................................... 12 
Building Plug Load ............................................................................................................................................ 13 

2.7 Water-Using Systems .............................................................................................................. 13 

3 Site Energy Use and Costs........................................................................................................... 14 

3.1 Total Cost of Energy ................................................................................................................ 14 
3.2 Electricity Usage ...................................................................................................................... 15 
3.3 Natural Gas Usage ................................................................................................................... 16 
3.4 Benchmarking .......................................................................................................................... 17 
3.5 Energy End-Use Breakdown .................................................................................................... 18 

4 Energy Conservation Measures .................................................................................................. 19 

4.1 Recommended ECMs .............................................................................................................. 19 
4.1.1 Lighting Upgrades .................................................................................................................... 20 

ECM 1: Install LED Fixtures ............................................................................................................................... 20 
ECM 2: Retrofit Fixtures with LED Lamps ......................................................................................................... 21 

4.1.2 Lighting Control Measures ...................................................................................................... 21 

ECM 2: Install Occupancy Sensor Lighting Controls ......................................................................................... 22 

4.1.3 Variable Frequency Drive Measures ....................................................................................... 22 

ECM 3: Install VFDs on Hot Water Pumps ........................................................................................................ 23 

4.1.4 Plug Load Equipment Control - Vending Machines ................................................................. 23 

ECM 4: Vending Machine Control .................................................................................................................... 23 

4.2 ECMs Evaluated But Not Recommended ................................................................................ 24 



  

 LGEA: Energy Audit Report ς William Mason School 4 

Install High Efficiency Air Conditioning Units ................................................................................................... 24 

5 Energy Efficient Practices ........................................................................................................... 25 

Reduce Air Leakage .......................................................................................................................................... 25 
Close Doors and Windows ............................................................................................................................... 25 
Use Window Treatments/Coverings ................................................................................................................ 25 
Ensure Lighting Controls Are Operating Properly ............................................................................................ 25 
Practice Proper Use of Thermostat Schedules and Temperature Resets ........................................................ 25 
Perform Proper Boiler Maintenance ................................................................................................................ 26 
Perform Proper Water Heater Maintenance ................................................................................................... 26 
Plug Load Controls............................................................................................................................................ 26 
Water Conservation ......................................................................................................................................... 26 

6 On-Site Generation Measures .................................................................................................... 27 

6.1 Photovoltaic............................................................................................................................. 27 
6.2 Combined Heat and Power ..................................................................................................... 28 

7 Demand Response ..................................................................................................................... 30 
8 Project Funding / Incentives ....................................................................................................... 31 

8.1 SmartStart ............................................................................................................................... 32 
8.2 Direct Install ............................................................................................................................ 33 
8.3 SREC Registration Program...................................................................................................... 33 
8.4 Energy Savings Improvement Program ................................................................................... 34 

9 Energy Purchasing and Procurement Strategies .......................................................................... 35 

9.1 Retail Electric Supply Options.................................................................................................. 35 
9.2 Retail Natural Gas Supply Options .......................................................................................... 35 

 

Appendix A: Equipment Inventory & Recommendations 

Appendix B: ENERGY STAR® Statement of Energy Performance 

  



  

 LGEA: Energy Audit Report ς William Mason School 5 

Table of Figures 

Figure 1 ς Previous 12 Month Utility Costs ................................................................................................... 7 

Figure 2 ς Potential Post-Implementation Costs .......................................................................................... 7 

Figure 3 ς Summary of Energy Reduction Opportunities ............................................................................. 7 

Figure 4 ς Project Contacts ......................................................................................................................... 10 

Figure 5 - Building Schedule ........................................................................................................................ 10 

Figure 6 - Utility Summary .......................................................................................................................... 14 

Figure 7 - Energy Cost Breakdown .............................................................................................................. 14 

Figure 8 - Electric Usage & Demand ............................................................................................................ 15 

Figure 9 - Electric Usage & Demand ............................................................................................................ 15 

Figure 10 - Natural Gas Usage ..................................................................................................................... 16 

Figure 11 - Natural Gas Usage ..................................................................................................................... 16 

Figure 12 - Energy Use Intensity Comparison ς Existing Conditions........................................................... 17 

Figure 13 - Energy Use Intensity Comparison ς Following Installation of Recommended Measures ........ 17 

Figure 14 - Energy Balance (kBtu/SF, %) ..................................................................................................... 18 

Figure 15 ς Summary of Recommended ECMs ........................................................................................... 19 

Figure 16 ς Summary of Lighting Upgrade ECMs ........................................................................................ 20 

Figure 17 ς Summary of Lighting Control ECMs ......................................................................................... 21 

Figure 18 ς Summary of Variable Frequency Drive ECMs .......................................................................... 22 

Figure 19 - Photovoltaic Screening ............................................................................................................. 27 

Figure 20 - ECM Incentive Program Eligibility ............................................................................................. 31 

 



  

 LGEA: Energy Audit Report ς William Mason School 6 

1 EXECUTIVE SUMMARY  

The New Jersey Board of Public Utilities (NJBPU) has sponsored this Local Government Energy Audit 
(LGEA) Report for William Mason 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 tǊƻƎǊŀƳ όbW/9tύ ŦƻǊ ƛƳǇƭŜƳŜƴǘƛƴƎ 9/aǎΦ 

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

1.1 Facility Summary 

William Mason School is a 37,031 square foot elementary school comprised of a single floor with a partial 
basement. The partial basement consists of a mechanical space and two (2) classrooms. The school 
contains various spaces types such as classrooms, media center, restrooms, offices, a mechanical space 
and gymnasium/all purpose room. The school is scheduled to operate between 8:00 AM to 3:00 PM during 
the weekdays. The school is open for sports and custodial activities until about 6:00 PM.  

Heating in the school is provided using two (2) gas-fired condensing hot water boilers and cooling is 
provided using a combination of split AC units, window AC units and packaged AC units. Lighting at the 
William Mason School consists of T8 linear fluorescent fixtures in the hallways and classrooms. Smaller 
spaces such as the restrooms, boiler rooms and closets are lit using compact fluorescent lamps and 
incandescent lamps.  

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 four (4) measures which together represent an opportunity for William Mason School to 
reduce annual energy costs by roughly $8,480 and annual greenhouse gas emissions by 62,690 lbs CO2e. 
We estimate that if all measures were implemented as recommended, the project would pay for itself in 
roughly 7.2 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 William Mason SchoolΩǎ annual energy use by 7%. 
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Figure 1 ð Previous 12 Month Utility Costs 

       

Figure 2 ð Potential Post-Implementation Costs 

      

A detailed description of William Mason 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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($)
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Incentive

($)*

Estimated 

Net Cost

($)

Simple 

Payback 

Period

(yrs)**

CO2e 

Emissions 

Reduction

(lbs)

40,542 10.3 0.0 $5,696.63 $28,068.28 $4,725.00 $23,343.28 4.1 40,826

ECM 1 Install LED Fixtures Yes 1,904 0.2 0.0 $267.53 $1,172.03 $300.00 $872.03 3.3 1,917

ECM 2 Retrofit Fixtures with LED Lamps Yes 38,638 10.0 0.0 $5,429.10 $26,896.25 $4,425.00 $22,471.25 4.1 38,908

5,344 1.4 0.0 $750.93 $5,400.00 $700.00 $4,700.00 6.3 5,382

ECM 3 Install Occupancy Sensor Lighting Controls Yes 5,344 1.4 0.0 $750.93 $5,400.00 $700.00 $4,700.00 6.3 5,382

10,091 1.3 0.0 $1,417.88 $11,473.01 $0.00 $11,473.01 8.1 10,161

ECM 4 Install VFDs on Hot Water Pumps Yes 10,091 1.3 0.0 $1,417.88 $11,473.01 $0.00 $11,473.01 8.1 10,161

4,665 2.8 0.0 $655.54 $24,687.63 $1,518.00 $23,169.63 35.3 4,698

Install High Efficiency Electric AC No 4,665 2.8 0.0 $655.54 $24,687.63 $1,518.00 $23,169.63 35.3 4,698

1,612 0.0 0.0 $226.48 $230.00 $0.00 $230.00 1.0 1,623

ECM 5 Vending Machine Control Yes 1,612 0.0 0.0 $226.48 $230.00 $0.00 $230.00 1.0 1,623

62,255 15.7 0.0 $8,747.45 $69,858.92 $6,943.00 $62,915.92 7.2 62,690

TOTAL OF ALL RECOMMENDED ECMS 57,589 13 0 $8,091.92 $45,171.29 $5,425.00 $39,746.29 4.9 57,992

* - 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).

TOTAL OF ALL EVALUATED ECMS

Plug Load Equipment Control - Vending Machine

Lighting Upgrades

Lighting Control Measures

Variable Frequency Drive (VFD) Measures

Electric Unitary HVAC Measures

Energy Conservation Measure
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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.   

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.   

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.   

Energy Efficient Practices  

TRC also identified nine (9) low cost (or no cost) ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴǘ ǇǊŀŎǘƛŎŜǎΦ ! ŦŀŎƛƭƛǘȅΩǎ ŜƴŜǊƎȅ ǇŜǊŦƻǊƳŀƴŎŜ 
can 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 William Mason School include: 

¶ Reduce Air Leakage 

¶ Close Doors and Windows 

¶ Use Window Treatments/Coverings 

¶ Ensure Lighting Controls Are Operating Properly 

¶ Practice Proper Use of Thermostat Schedules and Temperature Resets 

¶ Perform Proper Boiler Maintenance 

¶ Perform Proper Water Heater Maintenance 

¶ Install Plug Load Controls 

¶ Water Conservation 

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

On-Site Generation Measures  

TRC evaluated the potential for installing on-site generation for William Mason School. Based on the 
configuration of the site and its loads there is a high potential for installing a photovoltaic (PV) array. 

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 
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.  
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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  

¶ Direct Install  

¶ 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 8. 

This facility may also qualify for the Direct Install program which can provide turnkey installation of 
multiple measures, through an authorized network of participating contractors. This program can provide 
substantially higher incentives that SmartStart, up to 70% of the cost of selected measures, although 
measure eligibility will have to be assessed and be verified by the designated Direct Install contractor and, 
in most cases, they will perform the installation work. 

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 8.4 for additional information on the ESIP Program. 

 

Additional information on relevant incentive programs is located in Section 8 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 4 ð Project Contacts 

 

2.2 General Site Information 

On February 13, 2017, TRC performed an energy audit at William Mason School located in Montville, New 
Jersey. TRCΩǎ team met with Ted Keane to review the facility operations and help focus our investigation 
on specific energy-using systems. 

William Mason School is a 37,031 square foot facility comprised of one (1) main level with a partial 
basement. The partial basement consists of a mechanical space and two (2) classrooms. This is an 
elementary school and serves children from Pre-K to fifth grade. The school contains various spaces types 
such as classrooms, media center, restrooms, offices, a sub-mechanical space and gymnasium/all purpose 
room. The school is scheduled to operate between 8:00 AM to 3:00 PM during the weekdays. The school 
is open for sports and custodial activities till about 6:00 PM.  

The building was constructed in 1968. Heating in the school is provided using two (2) gas-fired condensing 
hot water boilers and cooling is provided using a combination of split AC units, window AC units and 
packaged AC units. Lighting at the William Mason School consists of T8 linear tubes in the hallways and 
classrooms. Smaller spaces such as the restrooms, boiler rooms and closets are lit using compact 
fluorescent lamps and incandescent lamps.  

2.3 Building Occupancy 

The typical schedule is presented in the table below. This is a ten (10) month school. The school is 
scheduled to operate between 8:00 AM ς 3:00 PM during the weekdays. The school is open for sports and 
custodial activities till about 6:00 PM. There is limited to no activities in the weekend. During a typical day, 
there facility is occupied by approximately 60 full time staff (including admin, teachers and maintenance) 
and 300 students.  

Figure 5 - Building Schedule 

 

2.4 Building Envelope 

The building is constructed using concrete block and steel structure have a brick façade. The corridor 
section connecting two (2) sections of the building has aluminum framed glass façade. The building has a 
flat roof. One (1) section of the roof has an EPDM coating and the other section seems to have an asphalt 
layer. Due to inclement weather on the day of the audit, the auditor did not have access to the roof. Other 

Name Role E-Mail Phone #

Rene Rovtar Superintendent rene.rovtar@montville.net 973-331-7100

Smruti Srinivasan Auditor ssrinivasan@trcsolutions.com (732) 855-0033

Customer

TRC Energy Services

Building Name Weekday/WeekendOperating Schedule

William Mason School Weekday 7:55AM - 2:55PM

William Mason School Weekend Mostly no operation
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resources were used to obtain this information. The dividing walls are concrete blocks in some spaces and 
sheet rocks in others. The windows in the building are double pane which are in good condition and show 
little sign of excessive infiltration. The entrance exterior door is glass with aluminum frame and other 
doors are aluminum door.  

   

Image 1 Building envelope pictures 

2.5 On-Site Generation 

William Mason School does not have any on-site electric generation systems currently installed at the 
facility. 

2.6 Energy-Using Systems 

Lighting System  

Lighting at the facility is provided mostly by 32-watt linear fluorescent T8 lamps with electronic ballasts 
as well as some compact fluorescent lamps (CFLs). Most of the fixtures are 2-lamp, 3-lamp and 4-lamp 4-
foot long troffers. A few restrooms have 2-foot U-bent T8 fixtures. The boiler rooms have a few 14-watt 
screw-in LED lamps. In small area such as offices, restrooms (n classrooms) and boiler rooms are primarily 
lit with 42-watt CFL lamps in recessed can or ceiling mount fixtures.   

Lighting control in spaces like the gym, office, and restrooms (in classrooms) is provided by occupancy 
sensors, controlled by manual wall switches. . The occupancy sensors are wall mounted. The ōǳƛƭŘƛƴƎΩǎ 
exterior lighting consists of a few compact fluorescent lamps fixtures and a few metal halide 175-watt 
lamp fixtures controlled using timers. 

           

Image 2 Typical lighting at the facility  

Please see Appendix A: Equipment Inventory & Recommendations ŦƻǊ ŀƴ ƛƴǾŜƴǘƻǊȅ ƻŦ ǘƘŜ ŦŀŎƛƭƛǘȅΩǎ 

lighting equipment.  
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Hot Water (or  Steam ) Heating System 

The hot water system consists of two (2) gas-fired condensing hot water boilers with an output capacity 
of 1720 MBh. The boiler has a combustion efficiency of 86%. The hot water is circulated using two (2) 2hp 
and two (2) 3hp constant speed pumps. Hot water is supplied at 180°F when the outside air temperature 
is below 20°F and the set point is modulated up to 120°F until the outside air temperature reaches 68°F. 
The boiler shuts down when the outside air temperature rises above this temperature. The space heating 
is controlled using pneumatic controls. The terminal units in the classrooms include the unit vents for 
distributing heated air in the respective spaces.  

The boilers operate in a lead/lag configuration. Both boilers may be required during very cold weather. 
The boilers appeared to be in good condition and well maintained.  

   

Image 3 Boilers, controls, and terminal units 

Direct Expansion Air Conditioning System (DX)  

Space cooling in the old wing classrooms are provided by split AC units of capacities 2.5 or 3 tons based 
on the size of the classrooms. The older wing classrooms had AC installed within the last four (4) years. 
The newer wing classrooms have DX coils (cooling capacity 2.5 ton or 3.5 ton) in the unit vents with 
condensers on the rooftop. These units are 17 years old and were installed at the time of construction of 
the addition. These units were evaluated for replacement. The office spaces are provided cooling using 
window AC units of 1 or 2 ton capacity and are approximately ten (10) years old. The new wing has a 
rooftop packaged unit of 5 tons. All units are controlled using thermostats in the respective zones.  

   

Image 4 Typical space cooling and control units at the facility  

Domestic Hot Water  Heating System  

The domestic hot water heating system for the facility consists of one (1) gas fired and one (1) electric 
water heater of tank capacities 50 gallons and 30 gallons respectively. The gas fired water heater (from 
Bradford White) has an input capacity of 40 MBh and an efficiency of 80%. The electric water heater (from 
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State Premier) has an input capacity of 5.5kW. These water heaters are three (3) years and ten (10) years 
old respectively and in good condition.    

Building Plug L oad 

There are roughly 81 computer work stations and 15 laptops throughout the facility. Other plug loads in 
the classrooms and offices are printers, projectors, smart boards and Chromebook carts. There are some 
kitchenette equipment in the facility such as the microwave, refrigerators, coffee machine, water 
dispensers etc., there is no centralized PC power management software installed. 

There is one (1) ǊŜŦǊƛƎŜǊŀǘŜŘ ǾŜƴŘƛƴƎ ƳŀŎƘƛƴŜ ƛƴ ǘƘŜ ǘŜŀŎƘŜǊǎΩ ƭƻǳƴƎŜΦ ¢ƘŜǊŜ ŀǊŜ ƴƻ ŎƻƴǘǊƻƭǎ ƛƴǎǘŀƭƭŜŘ ƻƴ 
the machine.  

2.7 Water-Using Systems 

A sampling of restrooms found that all of the faucets are rated for 2.2 gallons per minute (gpm) or lower, 
the toilets are rated at 2.5 gallons per flush (gpf) and the urinals are rated at 2 (gpf) gallons per flush. 
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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 6 - Utility Summary  

 

 

The current annual energy cost for this facility is $56,711 as shown in the chart below. 

 

Figure 7 - Energy Cost Breakdown 

 

  

Usage Cost

239,536 kWh $33,657

21,167 Therms $23,053

$56,711

Utility Summary for William Mason School

Fuel

Total

Electricity

Natural Gas

Electric
$33,657

59%

Gas
$23,053

41%

$56,711
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3.2 Electricity Usage 

Electricity is provided by JCP&L. The average electric cost over the past 12 months was $0.141/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. The third party electric supply 
is provided by First Energy Solutions. The monthly electricity consumption and peak demand are shown 
in the chart below. 

Figure 8 - Electric Usage & Demand 

 

 

Figure 9 - 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

2/13/15 30 25,680 64 $351 $2,860

3/17/15 32 16,560 63 $344 $2,145

4/13/15 27 18,080 53 $247 $2,183

5/12/15 29 15,760 60 $283 $1,994

6/11/15 30 16,960 67 $343 $2,178

7/15/15 34 16,640 36 $215 $2,215

8/13/15 29 19,680 54 $263 $4,375

9/10/15 28 19,920 85 $453 $4,934

10/10/15 30 20,880 92 $459 $2,374

11/9/15 30 23,440 58 $270 $2,736

12/16/15 37 20,000 74 $360 $2,489

1/13/16 28 25,280 87 $434 $3,081

Totals 364 238,880 91.9 $4,022 $33,565

Annual 365 239,536 91.9 $4,033 $33,657

Electric Billing Data for William Mason School
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3.3 Natural Gas Usage 

Natural gas is provided by New Jersey Natural Gas. The average gas cost for the past 12 months is 
$1.089/therm, which is the blended rate used throughout the analyses in this report. The monthly gas 
consumption is shown in the chart below. 

 

Figure 10 - Natural Gas Usage 

 

 

Figure 11 - 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

2/13/15 30 5,799 $5,421

3/17/15 32 5,103 $4,866

4/13/15 27 2,772 $2,741

5/12/15 29 829 $1,132

6/11/15 30 70 $503

7/15/15 34 29 $469

8/13/15 29 14 $457

9/10/15 28 11 $454

10/10/15 30 25 $465

11/9/15 30 853 $1,116

12/16/15 37 2,556 $2,486

1/13/16 28 3,048 $2,880

Totals 364 21,109 $22,990

Annual 365 21,167 $23,053

Gas Billing Data for William Mason 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 Ŧor 
ŎƻƳǇŀǊƛƴƎ ōǳƛƭŘƛƴƎǎΩ ŜƴŜǊƎȅ ǇŜǊŦƻǊƳŀƴŎŜΦ /ƻƳǇŀǊƛƴƎ ǘƘŜ 9¦L ƻŦ ŀ ōǳƛƭŘƛƴƎ ǿƛǘƘ ǘƘŜ ƴŀǘƛƻƴŀƭ ƳŜŘƛŀƴ 9¦L 
for that building type illustrates whether that building uses more or less energy than similar buildings of 
its type on a square foot basis. EUI is preǎŜƴǘŜŘ ƛƴ ǘŜǊƳǎ ƻŦ άǎƛǘŜ ŜƴŜǊƎȅέ ŀƴŘ άǎƻǳǊŎŜ ŜƴŜǊƎȅ.έ {ƛǘŜ ŜƴŜǊƎȅ 
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 12 - 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 13 - 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 ǇŜǊŦƻǊƳŀƴŎŜ ǘƻ ǎƛƳƛƭŀǊ ōǳƛƭŘƛƴƎǎ 
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. This facility has a current score of 62. 

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 
aŀƴŀƎŜǊ ǊŜƎǳƭŀǊƭȅΣ ǎƻ ǘƘŀǘ ȅƻǳ Ŏŀƴ ƪŜŜǇ ǘǊŀŎƪ ƻŦ ȅƻǳǊ ōǳƛƭŘƛƴƎΩǎ ǇŜǊŦƻǊƳŀƴŎŜ. Free online training is 
available to help you use ENERGY STAR® tƻǊǘŦƻƭƛƻ aŀƴŀƎŜǊ ǘƻ ǘǊŀŎƪ ȅƻǳǊ ōǳƛƭŘƛƴƎΩǎ ǇŜǊŦƻǊƳŀƴŎŜ ŀǘΥ 
https://www.energystar.gov/buildings/training.  

William Mason School
National Median

Building Type: School (K-12)

Source Energy Use Intensity (kBtu/ft
2
) 129.3 141.4

Site Energy Use Intensity (kBtu/ft
2
) 79.2 58.2

Energy Use Intensity Comparison - Existing Conditions

William Mason School
National Median

Building Type: School (K-12)

Source Energy Use Intensity (kBtu/ft
2
) 113.2 141.4

Site Energy Use Intensity (kBtu/ft
2
) 74.1 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 14 - Energy Balance (kBtu/SF, %) 
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