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Disclaimer

The goal ofttis 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 pialry 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) wdethe 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 savingsoaguaranteed. 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
andvendors, 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 varyelyidbased 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 vahdisdan 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
availabbe 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 abplicable local, state and federal requirements.

Copyright ©208 TRC Energy Services. All igigserved.

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

The New Jersey Board of Public UtilitiAeIBPY has sponsored thid.ocal Government Energy Audit
(LGEAJeport for Halsted Middle SchooThis reportprovides you with information al® dzii & 2 dzNJ F I OA f
energy use, identifies energy conservation measures (ECMs) that can reduce your energy use, and
provides information and assistance to help make changes in your fa@iR§. Energy Servic@RC)

conducted this studys part of a compehensive effort to assidilew Jerseyschool districts andocal
governmentsin controllingtheir energy costs antielp protect our environment by reducing statewide

energy consumption.

BUILDING PERFORMANCREPORT

Costs$62,945

Natura
Gas
$26,56¢
Electricity: 42%
Annual Utilities 270,419 kWh Electricit

$36,379
58%

Natural Gas:
35,523 Therms

$62,945

This building performat or abovethe national
ENERGY ST&R 59 average. This report contains suggestions ab
Benchmarkingcore (1-100 scale) how to improve building perforlance and
reduce energy costs.

Domestic Wate
Heating
6%

Food Service
Refrigeration
3%

Plug Loac
Lighting Syster
FuelFired HVA 8%
73%
Motor-Driven
Systems
4%
Electric HV/
4%
Figurel - Energy Use by System
LGEA ReportNewton Board of Education 5
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Installation Cost $412,488 70.0 48.5
Potential Rebates & Incentives $10,301 22'8
L 50

Annual Cost Saving: $21,147 % 40.0 444
Annual Energy Saving Electrigty: 103,539 kWh @ ;‘;g

Natural Gas9,651 Therms 100
Greenhouse Gas Emission iBgs 109 Tons 0.0
Simple Payback 19.0 Years vou 5;3?;3%5 eore Youbiugi:gygsmer
SiteEnergy Savings (all utilities) 29% —— Typical Building EUI
Installation Cost $71,070 70.0 48.5
Potential Rebates & Incents $9,526 . 28:2
Annual Cost Saving: $11,934 % 40.0
Annual Energy Saving Electricity:85,300 kWh @ 282

Natural Gas612 Therms 100
Greenhouse Gas Emission igs 47 Tons 0.0
Simple Payback 5.2 Years vou 5;’3?;3%5 eore Yourui;i::ic?gsmer
SiteEnergy Savings (all utilities 8% —— Typical Building EUI
Photovoltaic ~ High

Combined Heat and Powe None

Y Incentives are based on current SmartStart Prescriptive incentives. Other progrartiviasanay apply.

2 A costeffective measure is defined as one where the simple payback does not excedhirsgof the expected
proposed equipment useful life. Simple payback is based on the net measure cost after potential incentives.

LGEA ReportNewton Board of Education
Halsted Middle School
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Lighting Upgrades 59,057 | 19.5 -11 $7,860 | $117,904 | $42,642 $7,996 | $34,646 4.4 58,147
ECM JYInstall LED Fixtures 12,102 2.9 -2 $1,617 $24,248 $10,763 $885 $9,878 6.1 12,006
ECM 2Retrofit Fixtures with LED Lamps 46,954 | 16.7 -10 $6,244 $93,655 $31,879 | $7,111 | $24,768 4.0 46,141
Lighting Control Measures 9,467 3.0 -2 $1,259 $10,070 $11,750 $1,130 | $10,620 8.4 9,301
ECM JInstall Occupancy Sensor Lighting Controls 8,030 25 -2 $1,068 $8,541 $8,950 $1,130 $7,820 7.3 7,889
ECM 4Install High/Low Lighting Controls 1,437 0.5 0 $191 $1,529 $2,800 $0 $2,800 14.7 1,412
Motor Upgrades 4,385 14 0 $590 $8,849 $30,231 $0 $30,231 51.2 4,416
|Premium Efficiency Motors 4,385 1.4 0 $590 $8,849 $30,231 $0 $30,231 | 51.2 4,416
Variable Frequency Drive (VFD) Measures 13,688 | 4.8 0 $1,841 $27,620 | $21,215 | $1,175 | $20,040 | 10.9 | 13,783
ECM HlInstall VFDs on Constant Volume (CV) Fans 4,388 14 0 $590 $8,855 $3,276 $400 $2,876 4.9 4,419
ECM gInstall VFDs on Heating Water Pumps 5,327 0.6 0 $717 $10,749 $6,015 $0 $6,015 8.4 5,364
Install Boiler Draft Fan VFDs 1,501 1.9 0 $202 $3,030 $5,908 $775 $5,133 25.4 1,512
Install Air Compressors with VFDs 2,471 0.9 0 $332 $4,987 $6,015 $0 $6,015 18.1 2,489
Gas Heating (HVAC/Process) Replacement 0 0.0 253 $1,889 | $37,779 | $115,663 $0 $115,663 | 61.2 | 29,574
|Insta|l High Efficiency Hot Water Boilers 0 0.0 253 $1,889 $37,779 | $115,663 $0 $115,663 | 61.2 | 29,574
HVAC System Improvements 0 0.0 23 $169 $1,856 $132 $0 $132 0.8 2,642
ECM 7iInstall Pipe Insulation 0 0.0 23 $169 $1,856 $132 $0 $132 0.8 2,642
Domestic Water Heating Upgrade 0 0.0 52 $388 $3,879 $772 $0 $772 2.0 6,073
ECM gInstall Low-Flow DHW Devices 0 0.0 52 $388 $3,879 $772 $0 $772 2.0 6,073
Food Service & Refrigeration Measures 7,072 0.8 0 $951 $9,898 $6,483 $0 $6,483 6.8 7,121
ECM 9Replace Refrigeration Equipment 5,460 0.6 0 $734 $8,814 $6,253 $0 $6,253 8.5 5,498
ElcoM Vending Machine Control 1612 | 0.2 0 $217 | $1,084 | $230 $0 $230 | 11 | 1623
Custom Measures 9,872 1.8 651 $6,200 $0 $183,600 $0 $183,600 | 29.6 86,213
|Insta|l Building Automation System 9,872 1.8 651 $6,200 $0 $183,600 $0 $183,600 | 29.6 86,213
TOTALS 103,539 31.3 965 $21,147 | $217,854 | $412,488 | $10,301| $402,187 | 19.0 | 217,269

* - All incentives presented in this table are based on NJ SmartStart equipment incentives and assume proposed equipment meets minimum performance criterie
** - Simple Payback Period is based on net measure costs (i.e. afterincen

Figure2 ¢ Evaluated Energy Improvements

LGEA ReportNewton Board of Education 7
Halsted Middle Sajol
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1.1 Planning Your Project

Careful planning make®r a successful energy projedVhen consideringhis scope of work you will
have ®me decisions to make, such:as

§ How will the project be fundednd/or finance®

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

§ Are there other facility improvements that shouldgpen 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 hils 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 materialer starting installation.

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

ECM 1 |Install LED Fixtures

ECM 2 |Retrofit Fixtures with LED Lamps

ECM 3 |Install Occupancy Sensor Lighting Controls
ECM 4 |Install High/Low Lighting Controls

ECM 5 |Install VFDs on Constant Volume (CV) HVAC
ECM 6 |Install VFDs on Hot Water Pumps

ECM 7 |Install Pipe Insulation

ECM 8 |Install Low-Flow Domestic Hot Water Devices
ECM 9 |Replace Refrigeration Equipment

ECM 10 [Vending Machine Control

Figure3 ¢ Funding Options

S ——
N

LGEA ReportNewton Board of Education 8
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New Jersey Clean Energy ProgramsAAElance

Pay for
SmartStart Direct Install Performance
Flexibility to install at Turnkey installation Whole building
your own pace upgrades
Who should use it? Buildinggnstalling Small to miasize Mid to large size
individual meastes or | facilities that can bundle facilities lookingo
small group of multiple measures implement as many
measures. together. measures as possibt
Peak demand should b¢ °"€ time.
below 200 kW. Peak demand should bt
Not suitable for over 200 kW
significant building shel
issues.
How does it work? Use irhouse staff or Pre-approved Whole-building
your preferred contractors pass saving approach to energy
contractor. along to you via upgrades designed to
reduced material and | reduce energy use by a
laborcosts. least 15%The more
you save, the higher the
incentives.
What are the Fixed incentives for Incentives pay pi to Up to 25% of
Incentives? specific energy 70% ofeligible costsup | installation cost,

efficiency measures to $125,000 per project| calculated based on
level ofenergy savings

You pay theemaining per square foot.

30%directly to the
contractor.

How do | participate? | Submit an application | Contactaparticipating | Contacta pre-qualified

for the specific contractorin your Partnerto develop your
equipment to be region EnergyReductionPan
installed. and set your energy

savings targets.

LGEA ReportNewton Board of Education 9
Halsted Middle School
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Individual Measurewith SmartStart

For facilitieswishingto pursue onlyselected individual measures (or planning to phase implementation
of selected measures over multiple years), incentives are availaldegh the SmartStart progrant.o
participate you can usenternal resources or an outside firm or contractorgerformthe final design of
the ECM(s) anthstall the equipmentProgram preapproval is required for some SmartStart incentives,
so only after eceiving preapproval should yoproceed with ECM installation.

Turnkey Installation with Direct Install

The Direct Installprogram provides turnkey irstallation of multiple measurethrough an authorized
network of participating contractors. This progracan provide substantially higher incentives mha
SmartStart, up to 70% of the cost of selected measub&®ct Install contractors will assess and verify
individualmeasureeligibility, and, in most cases, they perform the installation wofke Direct Istall
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 facitiit@shieve deep energy
savingsPay for Pedrmance allows you tanstall 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 PrografSIP)oan also use this program. Pay f@erformanceworksfor 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 Suppwith the Energy Savings Improvement Progrd&sIifp

Forlargerfacilitieswith limited capital availabilityo implement ECMs, project financing mag available
through the ESIPSupported diredy by the NJBPLESIP providegovernment agencies witproject
development design, and implementatiorsupport services as well as attractive financing for
implementing ECMsYou have already taken the first step as an LGEA customer, because thisgeport
required to participaten ESIP

Resilieng with Return on Investment througtombined Hea& Power(CHP)

The CHPprogram provides incentives feombinedheat andpower (@kacogeneration) andvaste heat

to power projectsCombined heat andgwer systens generatgpower on-site andrecover heafrom the
generation system to meet osite thermal loadsWaste heat to pwer systems us waste heat to
generate power.Youwill work with a qualified developer who will design a system that meets your
buildind (héating and cooling needs.

LGEA ReportNewton Board of Education 10
Halsted Middle School
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Ongoing Electric Savings wiiemand Response

The Demand Response Energy Aggregatogramreduces electricloads at commercial facilitieshen
wholesaleelectricity prices are high owhenthe reliability of the electric grids threateneddue to peak

power demand By enabling commercial facilities to reduce their elealéenandduring times of peak
demand, the grid is made more reliable and overall transmission costs are reduced for all ratepayers.
Curtailmentservice providrsprovide regular payments to medium and large consumers of electric power
for their participation idemand responsedR programs. Program participationisluntary,and facilities
receive paymentsegardless ofvhether they are called upon to curtaheir load duing times of peak
demand.

LGEA ReportNewton Board of Education 11
Halsted Middle School
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2 EXISTINGCONDITIONS

The New Jersey Board of Public Utilities (NJBPU) has sponsored this Local GoverenggnA&ait

(LGEA) Report fdadalsted Middle SchoolThisreport provides information on how your facility s

energy, identiles energy conservation measures (ECMs) that can reduce your energy use, andgrovide
information and assistance to helpou implement the ECMs. Thigeport also contains valuable
AYF2NNXYEGAZ2Y 2y FTAYFYOAL f nEnérgySPYoiran®(8ICEP) NBinvplernefting WS NE&
ECMs.

TRCEnergy Services (TR&Onductedthis studyas part of a comprehensive effort to assist New Jersey
educatioral and local governmetiacilities in controlling energy costs and protecting our environment by
offering a wide range of energy management options and advice.

2.1 Site Overview

OnNovember 6, 2018TRC performed an energy auditHdlsted Middle Schodbcated inNewton, NJ
TRC met witdoseph Vankirto review the facility operations angelp focusour investigation on specific
energyusing systems.

Halsted Middle Schooils a four-story, 71,120 square foot building built in 1916 Spaces include
classrooms, gymnasiungauditorium, offices, cleteria, corridors, stairwellsa commercial kitchen and
basenent mechanicaspace.

Over the lastseveralyears the facility has replacedl its existing T12 fluorescent fixtures with T8
fluorescent fixturesThe site is interested in a neamergy management syste@3 but has been unable
to fund the project.

2.2 Building Occupancy

The facility is occupiedyearround and school is occupied September through Jufygical weekday
occupancy i§5 staff and342students.

Summer occupancy includes a summer day camp and continuing maintenance activities. There are no
weekerd activities.

Building Name Weekday/Weekend| Operating Schedule
Weekday 8:00 AM - 4:00 PM
Weekend Unoccupied

Halsted Middle School

Figure4 - Building Occupancy Schedule

LGEA ReportNewton Board of Education 12
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2.3 Building Envelope

Building walls areoncrete blockover structuralsteel Theroof isflat and covered with black menmane,
and itis ingoodcondition.

The walls are madef poured concretewith a brickveneer and gypsum drywaiiterior finish.Dividing
walls are poured concrete with CMUs.

Theflat roof is supported with steel trusses andeanforced concretaleck and finished withrainsulated
layerand a covering d?VCRoof encloseanconditioned spaceThe thermal barrieis between this space
and the conditbned space belowt the roof.

Most of the wndowsare singlepane glazed and original to the buildinthe glasso-frame seals arén
fair condition. The operal# window weather seals aren fair condition, showing major evidenceof
excessivavear. Exterior doorshavealuminumframesas well as steel fransavith glassandare in good
conditionwith undamagedioor seals

Windows typically occupy about ¥@to 20% ofthe surface area of the walls. Single pane windows can
significantly add to heating and cooling costs%ds 25% per thedS DOE Single pane windows are
responsible for the loss of more heat per square foot of area in winter and gain more heat in stiramer

any other surface of a building envelope. TRC observed that most of the windows at Newton High School
are inefficient single pane windows. Replacing these with double pane-ghass windows can have a
significant impact on your heating and cool&wgergy costs.

Double paned windows have two sheets of glass in a window frame instead of just one in a single pane.
Between the glass panes is a small space filled with insulating gas to provide additional insulatiorr. Double
paned windows are often as muels 40450% more efficient than traditional singggane windows.
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Imagel Building Exterior Image2 Building Windows

Image3 Building Structure Image4 Exterior Door
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2.4 Lighting Systems

The primary interior lighting system uses-@&tt linear fluorescent T8 lamps. There are also several T5
fixtures. Additionally, there are some compact fluorescent lamps (CFL), incandescent and LED general
purpose lampsTypically, T8 fluorescéfamps use electronic ballasts.

Fixture types include 2, 3, orldmp, 2 and 4oot long troffer mounted fixtures and-foot fixtures with
U-bend and linear tube lamp#&/4ost fixtures are in good condition.

Gymnasiunfixtures have28-Watt T5 linear fluorescent lamps and are controllsdoccupancy sensors.

Library and auditoriunfixtures have 32Natt T8 linear fluorescenand are controlled by occupancy
sensors and wall switche8uditorium also have 25Watt mercury vapor fixturesAll exit signs are LED.
Interior lighting levels were generally sufficient.

Image5 Gym Lighting

Image7 Classroom Lighting Image8 ShowelLighting

Lighting fixtures in classrooms aggicallycontrolled by occupancy sensors.

Exterior fixtures include wall packgth 70-Watt and150-Watt high pressure sodium fixtures as well as
wall mounted LEDixtures and incandescent all sconces Exterior light fixtures are controlled by a
photocell.
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Imagell Exterior HPSFixture Imagel2 Exterior HPSFixture Type 2
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2.5 Air Handling Systems

Unit Ventilators

There are 38init ventilatorsthat havea 0.25 hp supply fan motorgndpneumatically controlled outside

air dampers andalves This systerprovides heat and vdilation. Itis original to the building and appears

to be in fair operating conditioriThe pneumatic control system is operated by an air compressor located
in the boiler room.The a compressor has two 3 hp motors which cycle throughout the day teigeo
compressed air to pneumatic controls.

Imagel4 Unit Ventilator Motor

Imagel5 Classroom Unit Ventilator Imagel6 Ceiling Mounted Unit Ventilator
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Packaged Units

The giidance areas servedby two Lennoxpackaged air conditiang (AC)units controlled by zone
thermostats. Thesel0.30 EER units havetdn cooling capacity.

Refer to Appendix A for detailedformation about each unit.

Image19 TraneQutdoor Unit Image20 Indoor UnitNameplate
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Air Conditioners

Classroontooling is provided b¥2,000 Bu window air conditioning (AC) units. The units are in good
condition. Theyave arefficiencyrating of approximatelft0.70EER. Thearenot ENERGY STAR® labeled.

ThePrincipa2 éffice and mairoffice areaare served by two Trane split systékTunits. These 10.80 EER
unitsthat have 1.5ton cooling capacity.

Image21 Principal Office AC Image22 Main Office AC

I

Image23 Window AC in Classroom Image24 Window AC nameplate

2.6 Heating Hot Water Systems

OneHB Smith 6750MBh andone Burnham Commercial 363@Bh hot water boiles serve the building
heating load needsThe boiler burner motors aré hp and 1.5 hp respectivelyhe burners are non
modulating with a nominal efficiency @8%. The boilers are configured in a ldad control scheme. Only

LGEA ReportNewton Board of Education 19
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one boiler is required under high load conditions. Installetlin5 they are irfair conditionwith a service
contract in place.

The boilers are configured in a constant flow primary distribution with two 3 hp constant speed hot water
pumps operating with a leathg control schemeThe boilers provide hot wateto unit ventilators
throughout the buildng.

There isl5 feet of 8-inch supply and pipe with no insulatighat should be insulated with-thch thick
insulation

Image27 Boiler-1 Image28 Boiler-2

During daytime operation, dt water is supplied at 180°F when the outside air temperature is low, and
the setpoint is adjusted linearly tb40°F when the outside air is abo8@°Fand the setpoihis adjusted
to 100°Fwhen outside air is above 6B

For nighttime operation, bt water is supplied at60°F when the outside air temperature is low, and the
setpoint is adjusted linearly th20°F when the outside air is abo@2°Fand the setpoint is djusted to
80°Fwhen outside air is above 65.The system is locked out at an outside temperaturé@f-.
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2.7 Domestic Hot Wate r

Hot water is produced with a 100 gallon 199 MBtadfordWhite gasfired storage water heater with an
80% efficiencyAt the timeof the site visit, the domestic water hea wasset at140°F.

Image29 Hot Water Heater Image30 DHW Heater Nameplate

2.8 Food Service Equipment

The kitchen haa mixture ofgas and electric equipment &t is used to store lunches for students which
was originally prepared ahe high school. One gas convection oven is required to heat the foodwand
insulated electric holding cabingkteepsfood warm Equipment is high efficiency and is in good cooditi

The dishwasher is an ENERGY STAR® high temperature, single tatdbgypenit with electric booster
heater.

Visit https://www.energystar.gov/products/commercial fab service equipment for the latest
information on high efttiency food service equipment.
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Image33 Milk Storage Image34 Food Table
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2.9 Refrigeration

The kitchen haswo standup refrigerators with solidloors and three standip refrigerators with glass
doors.There is a freezer chest ando refrigerator chestdo store cold beverages\ll equipmenis high
efficiency and in good condition.

Visit https://www.energystar.gov/products/commercial food service equipmenfor the latest
information on high efficiency fooskervice equipment.

Image35 Freezer Chest Image36 Glass door Refrigerator

2.10 Plug Load & Vending Machines

The utility bill analysis indicates that plug loads consume approximhi@dgof total buildingenergy use.
This idower than a typical building.

You seem to already be doing a great job managing your electrical plug Tdésiseport makes additional
suggestions for ECMs in this area as well as Efdfigyent Best Practices

There are approximaty 52 computer work stations throughout the facility. Plug loads throughout the
building include general café and office equipment. There are classroom typical loads such as smart
boards, projectorsand printers

There are several residential style rgg&tators throughout the building that are used to store lunches of
staff. These vary in condition and efficiency.

There is one refrigerated beverage vending machineThe ending machineis not equipped with
occupancybased controls
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Image39 Refrigerator Image40 Copy Machine
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2.11 Water -Using Systems

There are 12 restrooms with toilets, urinals, and sirfkaucet flow rates are at 2.5 gallons per minute
(gpm) or higher. Toilets are rated at 2.5 gallons per flush (gpf) and urinals are rated at 2.2 gpf.

¢CKSNB I NB 3aSOSNIf aK24SNKSIRaE Ay 6283Q FyR JANIAQ

Image41 Showerheads in Lock&oom Image42 Kitchen Sink
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3 ENERGYUSE ANDCOSTS

Twelve months of utility billing data are used to develop annugrgy consumption and cost dataéhis
information creates a profile of the annuakenergyconsumption andenergycost.

Natura
Gas
Fuel Usage Cost 42%
Electricity 270,419 kWh $36,379 Electricit
Natural Gas 35523 Therms|  $26,566 $36,379
Total $62,945 58%

$62,945

An energy balance identifiesxd quantifies energy use your variousuilding systems. Thean highlight

areas with the most potential for improvementhis energy balance was developed using calculated
energy use for ezh of the end uses noted in the figure.

Theenergy auditorcollects information regarding equipment operating hours, capacity, efficiency and
other operational parameters from facility staff, drawgis, and orsite observationsThis information is
used aghe inputs to calculate the existing coitidns energy use for the sit@he calculated energy use

is then compared to the historical energy use and the initial inputs are revasedecessaryto balance
the calculated energy use to the historical eneugg.
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Food Service

Refrigeraton Plugloac
Domestic Wate 3% 2% Lighting Systen

Heating 8%

Motor-Driven Systen
0,
6% 4%
Electric HV/
4%

Figure5 - Energy Balance

FuelFired HVA
73%
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3.1 Electricity

JCP&Idelivers éectricity underrate chssMonthly General Service Secondawith electricproduction
provided bySouth Jersey Energg third-party supplier

Electric Usage & Demand

¢
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== Electric Consumption (kWh) Peak Demand (kW)

Electric Billing Data

Period Days in Electric Demand Demand .
Ending Period Usage (KW) Cost Total Electric Cog
(kWh)

7125/17 29 18,630 115 $746 $2,544
8/24/17 30 17,110 105 $338 $2,000
9/24/17 31 24,870 101 $338 $3,019
10/24/17 30 25,270 101 $604 $3,452
11/23/17 30 24,070 93 $546 $4,730
12/24/17 31 21,430 76 $434 $2,509
1/24/18 31 24,310 89 $520 $2,852
2/23/18 30 23,270 87 $506 $2,743
3/25/18 30 21,670 90 $529 $2,620
4/25/18 31 21,750 85 $473 $4,118
5/29/18 34 21,910 102 $575 $2,687
6/27/18 29 26,870 105 $636 $3,203
Totals 366 271,160 115 $6,243 $36,478
Annual 365 270,419 115 $6,226 $36,379

Notes:

1 Peak demad of 115kW occurred inJuy 2017.

1 The average electric cost over the past 12 months $2433kWh, which is the blended rate
that includes energy supplyistribution, demand and other chargesThis report uses this
blended rate to estimate energy cosavings
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3.2 Natural Gas

Elizabethtown Gadelivers mtural gas under rate clasdeneral Service.

c Natural Gas Usage
2 8000
g 7,000
2 - 6,000
S E —
S £ 5,000
@ £ 4,000
0 =
< 3000
5 2000
S 1,000 B
O . =
\‘&’I ,("\.1 ‘\ﬂ ‘\'\j ‘\\j ‘\‘\‘1 \’&% \\,% \’&% \\'&% \’&% \‘\'%
WY ot 9@“‘0& o&’“ﬁ O\te(“‘oe e(,E‘“‘oe \a““aﬁ Qe‘o“"“ﬂ N\'A‘d\ SOV
5e W AV
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Gas Billing Data

. . Natural Gas
Period Days in
Ending Period Usage Natural Gas Cos

(Therms)

8/4/17 30 93 $349
9/4/17 31 93 $348
10/5/17 31 217 $427
11/4/17 30 1,136 $1,018
12/5/17 31 5,216 $3,634
1/5/18 31 7,262 $5,129
2/4/18 30 6,727 $4,613
3/6/18 30 6,023 $4,353
4/5/18 30 5,531 $3,883
5/6/18 31 2,961 $2,074
6/4/18 29 259 $459
7/6/18 32 103 $351
Totals 366 35,620 $26,639
Annual 365 35,523 $26,566

Notes:

1 The average gas co$ir the past 12 months i§$0.748therm, which is the blended rate used
throughout the analysis.

9 Utility graph indicates that sclod uses most amount of natural gas during winter season to produce
heat from hot water boilers whereas summer season natural gas usage is very little or negligible.

LGEA ReportNewton Board of Education 29
Halsted Middle School



New Jersey's e

| cleanenergy

program™

CTRC

Results you can rely on

3.3 Benchmarking

Your building was benchmarked using thimited StatesEnvironmental Protectiy ! 3 S(ERM Qa
Portfolio Manage® software. . SY OKY I NJ Ay 3 O2YLI NB& @2dz2NJ 6dzAf RAyYy 3Q
buildings across the county, while neutralizing variations duedation, occupancy and operating hours.

Some building typesan be scoretvithalmnn NI y1Ay3 2F | o0dzAf RAyaQa SySN
national building market. A score of 50 represents the nationalayeand a score of 100 is best.

ThisSENERGY ST&Benchmarking sore provides a comprehensive snapshot of your byiiiQa Sy SNH &
LISNF2NXI yOSo® LG aasSaasSa (GKS o0dzif RAY 3IQawhitkse 4 A OF f
compiled intoa quick and easto-understandscore

Benchmarking Score 59

48.5

Your Building Before Upgrades Your Building After Upgrades

— Typical Building EUI

Figure6 - Energy Use Intensity Companis

This building performat, or abovethe national average. This report contains suggestions about how to
improve building performance and reduce energy costs.

Energy use intensityfe(J) measuresnergy consumption per squafeot andis the standard metic for

O2YLI NARY3I o0dzAf RAY 3 AMDwed FLB NiBads betSrNEr®iNNhceyaddE Idss energy
O2yadzYSRd ! ydzYoSNJ 2F FIFOG2NAR OFy OFdzAS Fa odaAfR
weather conditions, building age and insulation levelguipment efficiency, daily occupancy hours,

changes in occupancy throughout the year, equipment operating hours, and occupant behavior all

O2y GNROdzGS G2 | o0daAft RAYy3IQareSySNHE dzasS yR GKS oSy
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Tracking Your Energy Performance

Keeping track oyour energy use on a monthly basis is one of the best weaksep energy costs in check.
Update your utility information in Portfolio Manag®regularly, so that you can keep tradk your
0dzZAf RAY3IQa LISNF2NXI yOSo

We have created aPortfolio Manage® acount for your facility and we have already enteredthe

monthly utility data shown abovefor you. Account bgin information foryour accountwill be sentvia
email.

Free online training is available to help you B8¢ERGY ST&Portfolio Manage®to track 2 dzNJ 6 dzA f RA Yy 3
performance athttps://www.energystar.gov/buildings/training

For more information oENERGY ST@&hd Portfolio Manage®) visit their website?

3 https://www.energystar.gov/buildings/facilitpwnersandmanagers/existinduildings/eararecognition/energy
star-certification/how-app-1.
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4 ENERGYCONSERVATIONMEASURES

The goal of this audit report is to identignd evaluatgotential energy efficiencimprovements provide
information about the cost effectiveness of those improvements, and recogmitential financial
incentivesfrom NJBPUMost energy conservation meases have received preliminary analysis of
feasibility which identifies expected ranges of savings and cbsislevel ofanalysisstypicallysufficient

to demonstrate project coseffectiveness andéip prioritize energy measures.

Calculations of mergy use andsavings are based ahe current version of theNew Jersey Clean Energy
Program Protocols to Measure Resource Sayinggh isapproved by the NBPUFurther analysis or
investigation may be required to calculate more precise saviagedon pecific circumstances.

Operation and maintenance costs for the proposed new equipment will generally be lower than the
current costs for the existing equipmanespecially if the existing equipment is at or past its normal
useful life. We have conservatiyedssumed there to be no impact on overall maintenance costs over the
life of the equipment.

Financial incentiveare basedon the currentNJCEP prescriptive SmartStart progrémigher level of
investigation may be necessary to support any Smart&agom, Pay for Performance, or Direct Install
incentive applications. Some measures and proposed upgrady be eligible for higher incentives than
those shown below through other NJCEP programs desciibadollowing section of this repart

Appendix A: Buipment Inventory & Recommendationprovidesa detailed list of thdocations and
recommended upgrades for eaelmergy conservation measure
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Lighting Upgrades 59,057 | 19.5 -11 $7,860 | $42,642 | $7,996 | $34,646 4.4 58,147
ECM 1lInstall LED Fixtures 12,102 2.9 -2 $1,617 $10,763 $885 $9,878 6.1 12,006
ECM 2Retrofit Fixtures with LED Lamps 46,954 [ 16.7 -10 $6,244 $31,879 $7,111 $24,768 4.0 46,141
Lighting Control Measures 9,467 3.0 -2 $1,259 $11,750 | $1,130 | $10,620 8.4 9,301
ECM JInstall Occupancy Sensor Lighting Controls 8,030 25 -2 $1,068 $8,950 $1,130 $7,820 7.3 7,889
ECM 4Install High/Low Lighting Controls 1,437 0.5 0 $191 $2,800 $0 $2,800 14.7 1,412
Motor Upgrades 4,385 1.4 0 $590 $30,231 $0 $30,231 51.2 4,416
|Premium Efficiency Motors 4385 | 1.4 0 $590 $30,231 $0 $30,231 | 512 | 4,416
Variable Frequency Drive (VFD) Measures 13,688 [ 4.8 0 $1,841 $21,215 | $1,175 | $20,040 | 10.9 | 13,783
ECM HlInstall VFDs on Constant Volume (CV) Fans 4,388 14 0 $590 $3,276 $400 $2,876 4.9 4,419
ECM {Install VFDs on Heating Water Pumps 5,327 0.6 0 $717 $6,015 $0 $6,015 8.4 5,364
Install Boiler Draft Fan VFDs 1,501 1.9 0 $202 $5,908 $775 $5,133 25.4 1,512
Install Air Compressors with VFDs 2,471 0.9 0 $332 $6,015 $0 $6,015 18.1 2,489
Gas Heating (HVAC/Process) Replacement 0 0.0 253 $1,889 [ $115,663 $0 $115,663 | 61.2 | 29,574
|Insta|l High Efficiency Hot Water Boilers 0 0.0 253 $1,889 [ $115,663 $0 $115,663 | 61.2 | 29,574
HVAC System Improvements 0 0.0 23 $169 $132 $0 $132 0.8 2,642
ECM 7Install Pipe Insulation 0 0.0 23 $169 $132 $0 $132 0.8 2,642
Domestic Water Heating Upgrade 0 0.0 52 $388 $772 $0 $772 2.0 6,073
ECM dInstall Low-Flow DHW Devices 0 0.0 52 $388 $772 $0 $772 2.0 6,073
Food Service & Refrigeration Measures 7,072 0.8 0 $951 $6,483 $0 $6,483 6.8 7,121
ECM 9Replace Refrigeration Equipment 5,460 0.6 0 $734 $6,253 $0 $6,253 8.5 5,498
E1C0NI Vending Machine Control 1612 | 02 0 $217 $230 $0 $230 | 11 | 1,623
Custom Measures 9,872 1.8 651 $6,200 | $183,600 $0 $183,600 | 29.6 | 86,213
|Insta|l Building Automation System 9,872 1.8 651 $6,200 | $183,600 $0 $183,600 | 29.6 86,213
TOTALS 103,539 31.3 965 $21,147 | $412,488 | $10,301| $402,187 | 19.0 | 217,269

* - All incentives presented in this table are based on NJ SmartStart equipment incentives and assume proposed equipment meets minimum performs
** - Simple Payback Period is based on net measure costs (i.e. afterincen

Figure7 ¢ All Evaluated ECMs
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Lighting Upgrades 59,057 | 195 -11 $7,860 $42,642 $7,996 $34,646 4.4 58,147
ECM 1Install LED Fixtures 12,102 2.9 -2 $1,617 $10,763 $885 $9,878 6.1 12,006
ECM ZARetrofit Fixtures with LED Lamps 46,954 | 16.7 -10 $6,244 $31,879 $7,111 | $24,768 4.0 46,141
Lighting Control Measures 9,467 3.0 -2 $1,259 $11,750 $1,130 $10,620 8.4 9,301
ECM JInstall Occupancy Sensor Lighting Controls 8,030 2.5 -2 $1,068 $8,950 $1,130 $7,820 7.3 7,889
ECM 4Install High/Low Lighting Controls 1,437 0.5 0 $191 $2,800 $0 $2,800 14.7 1,412
Variable Frequency Drive (VFD) Measures 9,715 2.0 0 $1,307 $9,291 $400 $8,891 6.8 9,783
ECM Jinstall VFDs on Constant Volume (CV) Fans 4,388 1.4 0 $590 $3,276 $400 $2,876 4.9 4,419
ECM gInstall VFDs on Heating Water Pumps 5,327 0.6 0 $717 $6,015 $0 $6,015 8.4 5,364
HVAC System Improvements 0 0.0 23 $169 $132 $0 $132 0.8 2,642
ECM Zinstall Pipe Insulation 0 0.0 23 $169 $132 $0 $132 0.8 2,642
Domestic Water Heating Upgrade 0 0.0 52 $388 $772 $0 $772 20 6,073
ECM dlnstall Low-Flow DHW Devices 0 0.0 52 $388 $772 $0 $772 2.0 6,073
Food Service & Refrigeration Measures 7,072 0.8 0 $951 $6,483 $0 $6,483 6.8 7,121
ECM 9Replace Refrigeration Equipment 5,460 0.6 0 $734 $6,253 $0 $6,253 8.5 5,498
ElcoM Vending Machine Control 1612 | 0.2 0 $217 $230 $0 $230 | 11 | 1,623

TOTALS 85,309 | 25.3 61 $11,934 | $71,070 $9,526 $61,544 5.2 93,066

* - All incentives presented in this table are based on NJ SmartStart equipment incentives and assume proposed equipment meets minimum performe
** - Simple Payback Period is based on net measure costs (i.e. afterincen

Figure8 ¢ Cost Effective B@s
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4.1 Lighting

When considering lighting upgradesye suggest sing a comprehensivedesign approach that
simultaneously upgrades lighting fixtures and controls to maximize energy savings and improve occupant
lighting. Comprehensive design will also considepropriate lighting levels for different space types to
make sure that the right amount of light is delivered where needédonversion to LED light sources are
proposed we suggest converting all of a speclfghting type (e.g. linear fluorescentp LED lamps to
minimize the number of lamp types use at thefacility, which should help reduce future maintenance
costs

ECM1: Install LED Fixtures

Replace existing fixturesontaining high pressure sodium and metal halidepa with new LED light
fixtures.This measure saves energy installing LEDs which use less power than other technologies with
a comparable light output.

In some cases, HID fixtures canregrofitted with screwbased LED lamps. Replacing an existing HID
fixture with a new LED fixture will generally provide better overall lighting optics; however, replacing the
HID lamp with a LED screwlamp is typically a less expensive retrofit. We recommend you work with
your lighting contractor to determine which trefit solution is best suited to your needs and will be
compatible with the existing fixtures.

Maintenancesavingsmay also be achieved since LED lamps last longer than other light sources and
therefore do not need to be replaced as often.

Affected building areasexterior fixturesand the auditorium

ECM2: Retrofit Fixtures with LED Lamps

Replae linear fluorescent, thend fluorescent anéthcandescent lampwith LED lamps. Many LED tubes
are direct replacements for existing fllescent tubes and can be installed while leaving the fluorescent
fixture ballast in place. LHBmpscan be used in existing fixtures as a direct replacement for most other
lighting technologies.

This measure saves enerpy installing LEDs which use lessvpr than other lighting technologies yet
provide equivalent lighting output for the space. Maintenarsaingsmay also be available, as longer
lasting LEDs lampll not need to be replaced as often as the existing lamps.

Affected building areasclassooms, library, gymnasium, offices, cafeteria
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