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Disclaimer  

The goal of this audit report is to identify potential energy efficiency opportunities, help prioritize specific 
measures for implementation, and provide information about financial incentives that may be available. 
Most energy conservation measures have received preliminary analysis of feasibility that identifies 
expected ranges of savings and costs. This level of analysis is usually considered sufficient to establish a 
basis for further discussion and to help prioritize energy measures. 

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

TRC bases estimated installation costs on our experience at similar facilities, pricing from local contractors 
and vendors, and/or cost estimates from RS Means. We encourage the owner of the facility is encouraged 
to independently confirm these cost estimates and to obtain multiple estimates when considering 
measure installations. Actual installation costs can vary widely based on individual 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. 

The New Jersey Clean Energy Program (NJCEP) incentive values 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. Please review all 
available program incentives and eligibility requirements prior to selecting and installing any energy 
conservation measures. 

The customer and their respective contractor(s) are responsible to implement energy conservation 
measures in complete conformance with all applicable local, state and federal requirements. 

 

 

 

 

 

 

 

 

 

Copyright ©2019 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. 
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1 EXECUTIVE SUMMARY 

The New Jersey Board of Public Utilities (NJBPU) has sponsored this Local Government Energy Audit 
(LGEA) report for Wilson School. This report provides you ǿƛǘƘ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ȅƻǳǊ ŦŀŎƛƭƛǘȅΩǎ ŜƴŜǊƎȅ 
use, identifies energy conservation measures (ECMs) that can reduce your energy use, and provides 
information and assistance to help make changes in your facility. TRC Energy Services (TRC) conducted 
this study as part of a comprehensive effort to assist New Jersey school districts and local governments in 
controlling their energy costs and help protect our environment by reducing statewide energy 
consumption. 

BUILDING PERFORMANCE REPORT 
 

Annual Utilities 

Costs: $70,292 

 

 
Electricity: 
 322,813 kWh 
_______________________ 
 
Natural Gas: 
 36,032 Therms  
 

ENERGY STAR® 
Benchmarking Score 

17 
(1-100 scale) 

This building performs at or below the national 
average. This report contains suggestions about 
how to improve building performance and 
reduce energy costs. 

 
Figure 1 - Energy Use by System  

Electricity
$39,170

56%

Natural 
Gas

$31,122
44%

$70,292
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POTENTIAL IMPROVEMENTS 
 

This energy audit considered a range of potential energy improvements in your building. Costs and savings will 
vary between improvements. Presented below are two potential scopes of work for your consideration. 

Scenario 1: Full Package  (all evaluated measures)  

Installation Cost $198,105 

 

Potential Rebates & Incentives1 $18,570 

Annual Cost Savings $25,263 

Annual Energy Savings 
Electricity: 153,262 kWh   

Natural Gas: 7,718 Therms   

Greenhouse Gas Emission Savings 122 Tons 

Simple Payback 7.1 Years 

Site Energy Savings (all utilities) 28% 

Scenario 2: Cost Effective Package 2  

Installation Cost $149,390 

 

Potential Rebates & Incentives $17,620 

Annual Cost Savings $22,145 

Annual Energy Savings 
Electricity: 139,835 kWh   

Natural Gas: 5,994 Therms   

Greenhouse Gas Emission Savings 105 Tons 

Simple Payback  6.0 Years 

Site Energy Savings (all utilities) 23% 

On-site Generation Potential   

Photovoltaic High  

Combined Heat and Power None  

 

                                                            

 

1 Incentives are based on current SmartStart Prescriptive incentives. Other program incentives may apply. 

2 A cost-effective measure is defined as one where the simple payback does not exceed two-thirds of the expected 
proposed equipment useful life. Simple payback is based on the net measure cost after potential incentives. 
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Figure 2 ς Evaluated Energy Improvements

# Energy Conservation Measure Recommend?

Annual 

Electric 

Savings

(kWh)

Peak 

Demand 

Savings

(kW)

Annual 

Fuel 

Savings

(MMBtu)

Annual 

Energy Cost 

Savings

($)

Lifetime 

Energy Cost 

Savings

($)

Estimated 

Install Cost

($)

Estimated 

Incentive

($)*

Estimated 

Net Cost

($)

Simple 

Payback 

Period

(yrs)**

CO2e 

Emissions 

Reduction

(lbs)

27,938 11.6 -8 $3,319 $49,789 $22,910 $5,219 $17,691 5.3 27,175

ECM 1 Install LED Fixtures Yes 2,667 0.0 0 $324 $4,855 $1,761 $120 $1,641 5.1 2,686

ECM 2 Retrofit Fixtures with LED Lamps Yes 25,270 11.6 -8 $2,996 $44,934 $21,149 $5,099 $16,050 5.4 24,489

5,045 1.7 -2 $598 $4,784 $9,076 $1,000 $8,076 13.5 4,889

ECM 3 Install Occupancy Sensor Lighting Controls Yes 4,461 1.5 -1 $529 $4,230 $7,676 $1,000 $6,676 12.6 4,323

ECM 4 Install High/Low Lighting Controls Yes 584 0.2 0 $69 $554 $1,400 $0 $1,400 20.2 566

1,089 0.5 0 $132 $1,982 $7,235 $0 $7,235 54.8 1,096

ECM 5 Premium Efficiency Motors Yes 1,089 0.5 0 $132 $1,982 $7,235 $0 $7,235 54.8 1,096

28,420 11.9 0 $3,448 $51,726 $21,281 $2,800 $18,481 5.4 28,618

ECM 6 Install VFDs on Constant Volume (CV) Fans Yes 18,075 10.0 0 $2,193 $32,898 $13,665 $2,800 $10,865 5.0 18,201

ECM 7 Install VFDs on Heating Water Pumps Yes 10,345 1.9 0 $1,255 $18,829 $7,616 $0 $7,616 6.1 10,417

82,801 6.4 0 $10,047 $150,706 $42,609 $2,136 $40,473 4.0 83,380

Install High Efficiency Air Conditioning Units No 7,069 4.1 0 $858 $12,867 $17,894 $951 $16,944 19.8 7,119

ECM 8 Install High Efficiency Heat Pumps Yes 75,732 2.3 0 $9,189 $137,840 $24,714 $1,185 $23,529 2.6 76,262

0 0.0 775 $6,695 $133,907 $84,181 $7,366 $76,815 11.5 90,764

ECM 9 Install High Efficiency Hot Water Boilers Yes 0 0.0 609 $5,262 $105,240 $63,945 $7,366 $56,579 10.8 71,333

Install High Efficiency Furnaces No 0 0.0 166 $1,433 $28,667 $20,236 $0 $20,236 14.1 19,431

0 0.0 6 $55 $832 $2,813 $50 $2,763 49.8 752

Install High Efficiency Gas-Fired Water Heater No 0 0.0 6 $55 $832 $2,813 $50 $2,763 49.8 752

7,969 0.9 0 $967 $10,234 $8,002 $0 $8,002 8.3 8,025

Replace Refrigeration Equipment No 6,357 0.7 0 $771 $9,257 $7,772 $0 $7,772 10.1 6,402

ECM 10Vending Machine Control Yes 1,612 0.2 0 $196 $978 $230 $50 $180 0.9 1,623

153,262 33.1 772 $25,263 $403,962 $198,105 $18,570 $179,535 7.1 244,700

* - All incentives presented in this table are based on NJ SmartStart 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).

Lighting Upgrades

Electric Unitary HVAC Measures

Variable Frequency Drive (VFD) Measures

Motor Upgrades

Lighting Control Measures

TOTALS

Gas Heating (HVAC/Process) Replacement

Food Service & Refrigeration Measures

Domestic Water Heating Upgrade
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 Planning Your Project  

Careful planning makes for a successful energy project. When considering this scope of work, you will 
have some decisions to make, such as: 

§ How will the project be funded and/or financed? 

§ Is it best to pursue individual ECMs, groups of ECMs, or use a comprehensive approach where all 
ECMs are installed together? 

§ Are there other facility improvements that should happen at the same time? 

Pick Your Installation Approach 

New Jersey Clean Energy Programs give you the flexibility to do a little or a lot. Rebates, incentives, and 
financing are available to help reduce both your installation costs and your energy bills. If you are planning 
to take advantage of these programs, make sure to review incentive program guidelines before 
proceeding. This is important because in most cases you will need to submit applications for the incentives 
before purchasing materials or starting installation. 

The potential ECMs identified for this building likely qualify for multiple incentive and funding programs. 
Based on current program rules and requirements, your measures are likely to qualify for the following 
programs: 

 
Figure 3 ς Funding Options 

 

 

  

SmartStart Direct Install
Pay For 

Performance

ECM 1 Instal l  LED Fixtures x x

ECM 2 Retrofi t Fixtures wi th LED Lamps x x

ECM 3 Instal l  Occupancy Sensor Lighting Controls x x

ECM 4 Instal l  High/Low Lighting Controls

ECM 5 Premium Efficiency Motors x

ECM 6 Instal l  VFDs on Constant Volume (CV) HVAC x

ECM 7 Instal l  VFDs on Hot Water Pumps x x

ECM 8 Instal l  High Efficiency Heat Pumps x x

ECM 9 Instal l  High Efficiency Hot Water Boi lers x

ECM 10 Vending Machine Control x x

Energy Conservation Measure
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New Jersey Clean Energy Programs At-A-Glance 

 

  
SmartStart 

 
Direct Install 

Pay for 
Performance 

 
Flexibility to install at 

your own pace 
Turnkey installation 

Whole building 
upgrades 

Who should use it? 

 

Buildings installing 
individual measures or 
small group of 
measures. 

Small to mid-size 
facilities that can bundle 
multiple measures 
together. 

Peak demand should be 
below 200 kW. 

Not suitable for 
significant building shell 
issues. 

Mid to large size 
facilities looking to 
implement as many 
measures as possible at 
one time. 

Peak demand should be 
over 200 kW. 

How does it work? Use in-house staff or 
your preferred 
contractor. 

Pre-approved 
contractors pass savings 
along to you via 
reduced material and 
labor costs. 

Whole-building 
approach to energy 
upgrades designed to 
reduce energy use by at 
least 15%. The more 
you save, the higher the 
incentives. 

What are the 
Incentives? 

Fixed incentives for 
specific energy 
efficiency measures. 

Incentives pay up to 
70% of eligible costs, up 
to $125,000 per project. 

You pay the remaining 
30% directly to the 
contractor. 

Up to 25% of 
installation cost, 
calculated based on 
level of energy savings 
per square foot. 

How do I participate? Submit an application 
for the specific 
equipment to be 
installed. 

Contact a participating 
contractor in your 
region. 

Contact a pre-qualified 
partner to develop your 
energy reduction plan 
and set your energy 
savings targets. 

Take the next step by visiting www.njcleanenergy.com for  

program details, applications, and to contact a qualified contractor. 
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Individual Measures with SmartStart 

For facilities wishing 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, you can use internal resources or an outside firm or contractor to perform the final design of 
the ECM(s) and install the equipment. Program pre-approval is required for some SmartStart incentives, 
so only after receiving pre-approval should you proceed with ECM installation. 

Turnkey Installation with Direct Install 

The Direct Install program provides turnkey installation of multiple measures through an authorized 
network of participating contractors. This program can provide substantially higher incentives than 
SmartStart, up to 70% of the cost of selected measures. Direct Install contractors will assess and verify 
individual measure eligibility and, in most cases, they perform the installation work. The Direct Install 
program is available to sites with an average peak demand of less than 200 kW. 

Whole Building Approach with Pay for Performance 

Pay for Performance can be a good option for medium to large sized facilities to achieve deep energy 
savings. Pay for Performance allows you to install as many measures as possible under a single project as 
well as address measures that may not qualify for other programs. Many facilities pursuing an Energy 
Savings Improvement Program (ESIP) loan also use this program. Pay for Performance works for larger 
customers with a peak demand over 200 kW. The minimum installed scope of work must include at least 
two unique measures resulting in at least 15% energy savings, where lighting cannot make up the majority 
of the savings. 

More Options from Around the State 

Financing and Planning Support with the Energy Savings Improvement Program (ESIP) 

For larger facilities with limited capital availability to implement ECMs, project financing may be available 
through the 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. You have already taken the first step as an LGEA customer, because this report is 
required to participate in ESIP. 

Resiliency with Return on Investment through Combined Heat & Power (CHP) 

The CHP program provides incentives for combined heat and power (aka cogeneration) and waste heat 
to power projects. Combined heat and power systems generate power on-site and recover heat from the 
generation system to meet on-site thermal loads. Waste heat to power systems use waste heat to 
generate power. You will work with a qualified developer who will design a system that meets your 
buildinƎΩǎ ƘŜŀǘƛƴƎ ŀƴŘ ŎƻƻƭƛƴƎ ƴŜŜŘǎ. 
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Ongoing Electric Savings with Demand Response 

The Demand Response Energy Aggregator program reduces electric loads at commercial facilities when 
wholesale electricity prices are high or when the reliability of the electric grid is threatened due to peak 
power demand. By enabling commercial facilities to reduce their electric demand during times of peak 
demand, the grid is made more reliable and overall transmission costs are reduced for all ratepayers. 
Curtailment service providers provide regular payments to medium and large consumers of electric power 
for their participation in demand response (DR) programs. Program participation is voluntary, and facilities 
receive payments regardless of whether they are called upon to curtail their load during times of peak 
demand.
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2 EXISTING CONDITIONS 

The New Jersey Board of Public Utilities (NJBPU) has sponsored this Local Government Energy Audit 
(LGEA) Report for Wilson School. This report provides information on how your facility uses energy, 
identifies energy conservation measures (ECMs) that can reduce your energy use, and provides 
information and assistance to help you implement the ECMs. This report also contains valuable 
ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ŦƛƴŀƴŎƛŀƭ ƛƴŎŜƴǘƛǾŜǎ ŦǊƻƳ bŜǿ WŜǊǎŜȅΩǎ /ƭŜŀƴ 9ƴŜǊƎȅ tǊƻƎǊŀƳ όbW/9tύ ŦƻǊ ƛƳǇƭŜƳŜƴǘƛƴƎ 
ECMs. 

TRC conducted this study as part of a comprehensive effort to assist New Jersey educational and local 
government facilities in controlling energy costs and protecting our environment by offering a wide range 
of energy management options and advice. 

 Site Overview  

On August 28, 2018, TRC performed an energy audit at Wilson School located in Sayreville, NJ. TRC met 
with Kenny to review the facility operations and help focus our investigation on specific energy-using 
systems. 

Wilson School is a three-story, 54,150 square foot building built in 1928. Spaces include: classrooms, 
gymnasium, cafeteria, kitchen, auditorium, offices, library, corridors, stairwells and mechanical space.  
The building is 100% heated and less than 5% cooled. A couple offices, classrooms and library are cooled 
and there are split AC systems for server rooms. 

Heating space temperatures are usually 72°F during occupied hours and set back to 55°F during 
unoccupied periods of time. The rooftop units (RTUs) are about 15 years old and reported to be 
programmed with the existing Trane energy management system (EMS). Space temperatures are said to 
be maintained at 74°F and systems turned off when unoccupied. There is no parking lot lighting, only 
building-mounted which is on the main meter and is a mixture of technologies.   

Facility concerns include:  The main operational and maintenance concerns include the original Nesbit 
unit ventilators, the Trane HVAC controls and old light fixtures in the gymnasium.  The boilers, which are 
approximately 10 years old, are said to be inefficient.  Boilers were converted from steam to hot water 
eight years ago. They are supposed to operate with an outside air temperature reset, but this is not 
confirmed.  
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 Building Occupancy  

The facility is occupied year-round, with peak occupancy from September through June. Typical peak 
building occupancy includes about 400 students and 52 staff members. Summer occupancy includes 
summer school and continuing maintenance and custodial activities. The gymnasium is used on Saturday 
mornings. 

 
Figure 4 - Building Occupancy Schedule 

  

Building Name Weekday/Weekend Operating Schedule

Weekday 8:30AM-2:45PM

Weekend No Use

Weekday 7:00AM-7:00PM

Weekend 8:00AM-12:00PM

Weekday 3:00PM-11:00PM

Weekend No Use

Weekday 7:00AM-3:30PM

Weekend No Use

Normal School Day

(Whole Building)

Gym

After Hours Cleaning

Summer School (Whole Building) 

Monday through Thursday
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 Building Envelope  

Building walls are concrete block with a brick facade. The roof is part flat and part pitched appearing in 
fair condition. There are skylights which appear in fair condition as well. The walls are made of concrete 
masonry units (CMUs) with a brick veneer.  

Most of the windows are double pane, operable with metal frames, clear glass and internal shading. The 
window frame seals are in poor condition. Exterior doors are metal with metal frames and in fair 
condition, however they are typically missing or have worn weather-stripping materials. Degraded 
window and door seals increase drafts and outside air infiltration. 

 

Building facade 

 

Exterior door with no weather-stripping 

 

Air gap under AC unit 

 

Roof and skylights 
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 Lighting Systems 

The primary interior lighting system uses 32-Watt linear fluorescent T8 lamps. There are incandescent 
lamps in the library and stage. Fixture types include 2- 3- or 4-lamp, 2- or 4-foot long recessed troffer and 
surface mounted wrap fixtures and 2-foot fixtures with U-bend tube lamps. Most fixtures are in good 
condition. The recently renovated restrooms are lit by 2-lamp, 4-foot recessed troffer fixtures with linear 
LED lamps and are controlled by occupancy sensors. These are over lit, however since equipment is likely 
still under warranty, these are not recommended for further upgrades.   

Gymnasium fixtures have linear fluorescent fixtures which each have six T8 lamps, which are manually 
controlled. All exit signs are LED. Light fixtures throughout the facility, besides the aforementioned 
restrooms, are controlled manually via wall switches. 

Interior lighting levels were range from generally sufficient to over lit. The classrooms are lit by 2-lamp or 
4-lamp fixtures and have inboard/outboard bi-level switching. During the energy audit, the following light 
levels, in footcandles (FC), were taken: 

¶ Classroom with 6 fixtures, 4 Lamp ς 40 FC 

¶ Classroom with 8 fixtures, 2 Lamp ς 35-70 FC 

¶ Classroom with 12 fixtures, 2 Lamp ς 45-55 FC 

The minimum light levels required for classroom space by IES standards is 30 FC. However, additional 
considerations must be investigated during design to determine the cost effectiveness of reducing the 
number of lamps. With bi-level switching, it is uncertain as to how often these fixtures operate at each 
level of switching (number of lamps). Reducing the light output would require a level of design, beyond 
the scope of this energy audit, to determine the feasibility. Options may include upgrading to 1-LED lamp 
fixtures, 2x4 LED retrofit kits, changing the number of fixtures, etc. The options range too much to provide 
an analysis and cost would vary drastically on the proposed approach. We recommend that this be 
investigated further by an electrical contractor if lighting upgrades move forward to implementation. 

 

Recessed troffer fixtures 

 

Pendant mounted wrap fixtures 
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Continuous row lighting 

 

Multipurpose room lighting 

 

Stage lighting 

 

Hallway lighting 

 

Classroom lighting 

 

Gymnasium lighting 
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Wall switch occupancy sensor in recently renovated 

restroom 

 

Manual wall switch 

Exterior fixtures include wall packs and flood fixtures which are either LED or have high intensity discharge 
(HID) lamps. Exterior light fixtures are controlled by time clocks which are set to operate from 7:00 PM to 
7:00 AM, every day.   

 

 

Wall Mounted Flood Fixture 

 

Flood Fixture with Photocell Sensor 

 

  










































































































