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Disclaimer

The intent of this energy analysis report is to identify energy savings opportuaitiésecommend

upgNdF RSa (2 GKS FIOAfAGeQa SApSdximate sdvind afedncl&igddrithidy S v (i
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 recommendgtsineport.

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 uncmilable variables. TRC Energy Serv{@@&Crnd New

Jersey Board of Public Utilities (NJBPU) shall in no event be liable should the actual energy savings vary.

QAGAYIGSR Ayaultftlriaazy O2aita |NBX olaSR ®ga ¢w/ Qa
contractors and vendors, and/or cost estimates fr&8 MeansThe owner of the facility is encouraged

to independently confirm these cost estimates and to obtain multiple estimates when considering
measure installations. Since actual installed casts vary widely focertainmeasires and conditions,

TRC and NJBPU do not guarantee installed cost estimates and shall in no énaddtibble should actual

installed costs vary frorastimates

bSé WSNESeQa /tSIy 9y SNH-eprdvikR B s répord dreVéstitnates based O Sy i A
on program information available at the time of the report. Incentive levels are not guaranteed. The
NJBPU reserves the right to extend, modify, or terminate programs without prior notice. The owner of the
facility should review available program incentives and eligibility requirements prior to selecting and
installing any energy conservation measures
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1 EXECUTIVE SUMMARY

The New Jersey Board of Public Utilit(tBlBPYhas sporsored thisLocal Government Energy Audit

(LGEA) Report favlaple Road Elementary Schodhe goal of a LGEAreport is to provide youwith

information on how your facility uses energy, identify energy conservation measures (ECMs) that can
reduce your energ use, angorovide information and assistance to help facilitiegplementECMsThe

LGEAeport alsocontains valuable informatioon T Ay I YOA L f Ay OSYyGA@Sa FTNRBY bS
Program(NJCEP) for implementing ECMs.

Thisstudy was conductetly TRC Energy Servic€ERC)aspart of a comprehensive effort to assisew
Jerseypublic school districts controlling energy costs and protecting our environment by offerinigde
rangeof energy managment optionsand advice

1.1 Facility Summary

Maple RoadElementary School is 45,360 square foot facility comprised of classroom space, a
gymnasiummedia centey kitchen and office spac@he buildings onefloor and was originally built in
1968.The building is in operation September through June fér€dents. The building is occupied by
about 64 full time staff members and 300 studenithe regular school schedule is from 8:30 AM to 3:00
PM for studentsThe staff begins occupying the building around 6:30 AM and there are custodians that
work a seconghift until 11:00 PMThere is a daycare program which operates 11 months out of the year
between 7:00 AM and 3:00 PM.

The building is 100% heated and roughly 20% codledY | A y i Sy I y O SmaiblSoNckra iy tieS f Q a
condition of the lighting fixturesiiabout half of the classroom§hey are in poor condition with yellowed
lenses.The building envelope is drafty from sealants which are in poor condAidhorough description

of the facility and oupbservations are located in Secti@n

1.2 Your Cost Reduction Opportunities

Energy Conservation Measures

TRvaluatedl1 measuresthat together represent an opportunity for Maple Road Elementary School to
reduceannual energy costs 11,909 and annual greenhousasgemissions by 88,276 Ibs £0Ne
estimate that if all measures were implemented as recommended, the project woultbpégelfin 8.9
years.The breakdown of existing and potential utility costs after project implementation are illustrated in
Figurel and Figure2, respectivelyTogether these measures represent an opportunity to reduce Maple
Road Elementary Sché&d@nnual energyosts by 2%b.

TRQecommendsine ©) measures as high priority, whichogether represent an opportunity for Maple
Road Elementary School to redum@nual energy costs [$10,150 and annual greenhouse gas emissions
by 76,752 lbs C®. We estimate that if all measures were implemented as recommended hite
priority projectwould payfor itselfin 6.4 years.The breakdown of existing and potential utility costs after
project implementation are illustrated ifigurel and Figure2, respectivelyTogether these measures
represent an opportunity to reduce Maple Road Elementary ScRaininual energygosts by 1%.
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Figure 1 & Previous 12 Month Utility Costs Figure 2a & Potential Post-Implementation Costs (All
Measures)
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Figure 2b & Potential Post-Implementation Costs
(High Priority Measures)
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A detailed description dflaple Road Elementary Sch@aixisting energy usecan be found irSection3.

Estimates of the total cost, engrgsavings, and finara incentives for the proposed energy efficient
upgrades are summarized belomFigure 3.A lrief descriptionof eachcategory can be found below and
adescriptionof savings opportunitiesan be found irfSectioré.

LGEAEnergy AudiReport¢ Maple Road Elementary School 6



Figure 3 8 Summary of Energy Reduction Opportunities

Annual Peak Annual Annual . ) . Simple COe
Electric Demanc Fuel Energy Cos D Paybacl Emissions
Energy Conservation Measure Recommend? ) ) ) ” 7" Install Cos Incentive Net Cost i o
Savings Savings Savings Savings © @ ® Period Reductior
(kwh) (kw) (MMBtu %) (yrs)**  (Ibs)
Install LED Fixtures . . $1,714.92
Retrofit Fixtures with LED Lamps . $4,959.67
ECM ZInstall Occupancy Sensor Lighting Controls Yes 5,872 1.7 0.0 $902.27 | $8,556.000 $1,140.00 $7,416.00 8.2 5,913
ECM JInstall Photocell Controls Yes 131 0.0 0.0 $20.19 $180.00 $0.00 $180.00 8.9 132

ECM 4Install High/Low Lighitng Controls Yes 907 0.3 0.0 $139.39 | $2,430.00 $0.00

____[Premium Efficiency Moors________| _No__| 283 | 01 | 00 | $4347 | $184212 000 | $184219 424] 285 |
|ECM ginstall VFDs on HotWaterPumps_____________| _Yes | 7977 | 13 | 00 | $122563] $655L70 _$0.00 | $6551.70 53 | 8033 |

$2,430.00 17.4 914

| ECM 7Replace Refrigeration Equipment _______| _Yes | 6052 | 07 | 00 | $020.84 ] $3800.04 _$0.00 | $38000 41 | 6094 |

ECM g Computer Power Management Software . . $332.95
ECM 9Building Envelope Weatherization . $1,550.03 $7,000.00
TOTALS 66,838 16.1 179.1 $11,908.95 $117,956.26$11,695.00 $106,261.26 8.9 88,276
* - All incentives presented in this table are based on NJ Smart Start Building equipment incentives and assume proposed equipment meets minimum pe
** - Simple Payback Period is based on net measure costs (i.e. after incentives).

TOTALS (High Priority) 55,394 155 179.1 $10,150.56 $72,090.57 $7,590.00 $64,500.57 6.4 76,752

LightingUpgrades generally involve the replacement of existing lighting components such as lamps and
ballasts (or the entire fixture) withigher efficiency lighting component§hese measure save energy by
reducing the power used by the lighting components due to improved electrical efficiency.

Lighting Contrat measuresgenerally involve the installation of automated controls to turn afhts or
reduce light output whemot needed Automated control reduces reliance on occupant behavior for
adjusting lightsThese measures save energy by reducing the amount of time lights are on.

Motor Upgrades generally involvereplacing older standard dficiency motors withhigh efficiency
standard NEMA Premium Motors replacemens generally assume the same size motgust higher
efficiency. Ahough occasionally additional savings can be achieved by downsizing motors to better meet
current load reqirements.This measure saves energy by reducing the power used by the mdterso
improved electrical efficiency

Variable Frequency Drivef/FDs)are motor control devices. Theseeasurescontrol the speed of a
motor so that the motor spins at peakfefiency during partial load conditions. Sensors adapt the speed
to flow, temperature or pressure settingehich is much more efficient that usagevalveor damperto
control flow rates or running themotor at full speed when only partial power is neegd&éhese measures
save energy bgontrollingmotor usagemore efficiently

Domestic Hot Water upgrade measuresgenerally involvereplacing olér inefficient domestic water
heating systems with modern energy efficient systeidew domestichot water heatirg systems can
provide equivalentor greater, water heating capacity compared wder systemsat a reducedenergy
cost These measures save energy by reducing the fuel fmedomestichot water heating due to
improvedheatingefficiencyor reducingstandby losses

Food Service Equipent & Refrigerationmeasureggenerally involvemprovements irthe efficiency of
cooking, food service, dislashing, and food storage equipmenthese measuremay includemore
efficient convection ovens, steamers, ice mags, or refrigeration These measures save energy by
reducingthe energy usage with more energy efficient equipment

LGEAEnergy AudiReport¢ Maple Road Elementary School 7



Enerqgy Efficient Practices

TRCalso identified11 low costor no costenergy efficient practices. FIF OAf A G2 Qa Sy SNBHe@
be sgnificantly improved by employing certain behaviasabperational adjustmentand byperforming

better routine maintenancen building systemdhese practicesan extendequipment lifetime improve
occupant comfortprovide betterhealth and safetyaswell as reduceannual energyand O&Mcosts
Potential gportunities identified aMaple Road Elementary Schaatlude:

Reduce Air Leakage

Close Doors and Windows

Ensure Lighting Controls Are Operating Properly
Perform Routine Motor Maintenance

Install Destratification Fans

Clean and/or Replace HVAC Filters
PerformBoiler Maintenance

Perform Water Heater Maintenance

Perform Maintenance on Compressed Air Systems
Install Plug Load Controls

Water Conservation

=4 =4 =8 =8 -8 -8 a8 -8 -a g

For details on these energy efficienggtices, pease refer to &ction5.

On-Site Generation Measures

TRvaluated the potential foinstalling onsite generationfor Maple Road Elementary SchoBhsed on
the configuration of the site and its loads there is a high potémbiainstalling a photovoltaic (PV) array.

Figure4 6 Photovoltaic Potential

Potentia High
System Potentifl 60 kw DC STC
Electric Generatign 71,482 kWhlyr
Displaced Coft $6,220 Iyr
Installed Co$t  $171,600

For details orour evaluation anan-site generation potential please refer to &tion®6.
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1.3 Implementation Planning

To ralize 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,comgrehensive approach where all ECMs are
implemented together, possibly in conjunction with other facility upgrades or improvements.

Rebates, incentives, and financing are available fNdGEP, as well as other sources, to help reduce the
costs associad with the implementation of energy efficiency projecRrior to implementing any
measure, please review the relevant incentive program guidelines before proceddiisgis important
because in most cases you will need to submit applications for tleaiives prior to purchasing materials

or commencing with installation.

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

SmartStart

Direct Install

SREC (Solar Renewable Energy Certificate) Registration Program (SRP)
Energy Samgs Improvement Program (ESIP)

Demand Response Energy Aggregator

=A =4 =8 =8 =4

For facilities wanting to pursue ondglected individual measures (or planning to phase implementation
of selected measures over multiple years), incentives are avatlatdegh the Smart@rt program.To
participate in thigorogram,you may utilize internal resources, or an outside firm or contractor, to do the
final design of the ECM(s) and do the installation. Prograrrappoval is required for som@martStart
incentives, so only aftenreceiving preapproval should you proceed with ECM installatidbhe incentive
estimates listed above iRigure 3are based on th&martStarprogram. More details on this program and
others are available in Secti@n

This faility may also qualify for the Direct Install program which can provide turnkey installation of
multiple measures, through an authorized network of participating contraclidrs program can provide
substantially higher incentives that SmartStart, up7@@f6 of the cost of selected measures, although
measure eligibility will have to be assessed and be verified by the desigbitsd Instalcontractor and,

in most cases, they will perform the installation work

Forlargerfacilities with limited capitalavailabilityto implement ECMs, project financing mbg available
through the Energy Saws Improvement Program (ESI®)pported directly by the NJBPESIP provides
government agencies witbroject developmentdesign, and implementatiosupportservies as well as
attractivefinancing for implementing ECM&NnLGEA reportor other approved energy audif required
for participationin ESIPPlease efer to Sectior8.4for additional information on the ESIP Program.

LGEAEnergy AudiReport¢ Maple Road Elementary School 9



The Demand Respondenergy Aggregator is aqn-NJCER)rogram designed to reducglectric load at
commercial facilitiesiyhen wholesalelectricity prices are high owhenthe reliability of the electric grid

is threateneddue to peakpower demand DemandResponse (DR) service providers (a.k.a. Curtailment
Service Providers) are registered with PJM, the independent system operator (ISO)-fttaniit state
region that is charged with maintainindeetric grid reliability By enabling grid operators to IEaipon
commercial facilitieso reducetheir electric usage 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 anddarconsumers of electric power for their participation in DR
programs. Program participation is voluntary afadilities receive payments whether or nahey are
called upon to curtail their loaduring times of peak demandefer to Sectior for additional information

on this program.

Additional information on relevant incentive programs is located in Se@idfou may also check the
following website for more detailsyww.njcleanenergy.com/ci

LGEAEnergy AudiReport¢ Maple Road Elementary School 10
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2 FACILITY INFORMATIONAND EXISTING CONDITIONS

2.1 Project Contacts
Figure5 & Project Contacts

Name Role E-Mail Phone #

Customer

Chris Kelly Supervisor Buildings & Gropaiuss.kelly @wmtps.org  (973-229-5929

Barbara Francisco Business Administrator barbara.francisco@w mtps|8i#3-697-1700 ext 5050
TRC Energy Services

Aimee Lalonde |Audit0r |ALannde@trcsquﬁons.cob(n732) 855-0033

2.2 GeneralSite Information

OnMarch 26, 2018TRC performed an energy auditMaple Road Elementary Schdotated inWest
Milford, New Jersey TRC witlfacility personnelto review the facility operations antlelp focus our
investigation on specific energysing systems.

Maple RoadElementary School is 45,360 square foot facilitycomprised of classroom space, a
gymnasiummedia centerkitchen,and office spacel he buildindhas one(1)floor and was originally built

in 1968.The building is 100%eated and roughly 20% cooletihe main concern is the condition of the
lighting fixures inabout half of the classroom&hey are in poorandition with yellowed lensesThe
building replaced their gymnasium high intensity discharge (HID) high bay lighting fixtures with linear
fluorescent TSHO-¥amp high bay fixtures throlgPSE&G in thsummer of 2016The building envelope

is drafty from sealars; which are in poor condition.

2.3 Building Occupancy

The building is in operation September through June f6rgtudentslt is occupied by gproximately64

full time gaff members and 300 studés The regular school schedule is from 8:30 AM to 3:00 PM for
students.Saff begin occupying the building around 6:30 AM and there are custodians thatansmiond
shift until 11:00 PMThere is a daycare progratimat operates 11 months out of the yeaetween 7:00
AM and 3:00 PMThe typical schedule is presented in the table below

Figure6 - Building Schedule

Building Name Weekday/Weeken®perating Schedu
Maple Elementary (Sept-June) - Students Weekday [6:30AM - 3:00PM
Maple Elementary (Sept-June) - Students Weekend [Rare Use
Maple Elementary (Sept-June) - Staff Weekday |6:30AM - 11:00PM
Maple Elementary (Sept-June) - Staff Weekend |Rare Use
Maple Elementary (July & Aug) - Day¢are Weekday [7:00AM - 3:00PM
Maple Elementary (July & Aug) - Day¢are Weekend [Rare Use
Maple Elementary (July & Aug) - Staff Weekday |3:00PM - 11:00PM
Maple Elementary (July & Aug) - Staff Weekend [Rare Use
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2.4 Building Envelope

The building has a flabof thatis inpoor condition.Per discussions with facility personnile roof is in
need of replaement. There are consistent water leaking issues and minimal levels of insulatibite
this auditdoes not evaluate roof replacement asemergy conservation measurany future replacement
plans should consider adding hitgvels of roof insulation to minimize thermal losses through the roof.
Also, the roof should beeplaced prior to the consideration ahyroof mounted photovoltaicR\) system
installations

The building is constructed of concrete block and structureglstvith a brick facadelhe building has
doublepane windowswhich are in failcondition The exterior doors are constructed of aluminum and
arein good conditionexcept that the door seals have worn guthich increases the level of outside air
infiltration.

Based on visual inspections of the building envelope, there are wall cracks at the roof/wall intersection as
well as around window frame3hese building envelope deficienciean lead toof excessive infiltration

Figure 7 - Building Envelope

.,% "‘.

2.5 On-Yte Generation

Maple Road Elementary Schalmes not have any esite electric generation capacity.
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2.6 EnergyUsing Systems

Please se@AppendixA: Equipment Inventor & RecommendatiorE 2 NJ 'y Ay @Sy i 2NE 2F FI C

Lighting System

Lightingis provided mostly b@2-Watt linearfluorescent T8 lamps with electronic ballasts as well as some
compact fluorescentamps (CFL) and incandescent laniest of the fixtures are-lamp, 3lampor 4-
lamp, 2foot or 4-foot long troffersor wrap fixtures About half of the classrooms have fixtures that are in
good conditionand half have fixtures that are in poor conditizvith yellowed lensesThey are manually
controlled by wall switchesThe majority of classrooms have remat®unted occupancy sensorghe
multipurpose room is lit by 4amp T5HO lamp higbay fixtures.The exit signs throughout the building
are LED.

Exterior lighting is provided by high pressure sodium wall pack fixtaresmetal halide area lighting
fixtures and there are compact fluorescent wall pack fixtures at the entrance of the bgilthecompact
fluorescent wall packixtures were noted to b on during the site inspection when ample daylight was
available(see photo below)Exterior lighingis controlled by a time clock.

Figure9 - Lighting Systems
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Hot Water Heating _ System

The building is heated by a hot veatsystem which includes tw@) gasfired, 2,242 MBH norcondensing
hot water boilersThe boilers have a mainalcombustion efficiency of 83#ndarefully modulating.They
are in good condition, installed abosévenyears ago and are well maintained.

The boilers are configured in a constant flow primary distribution with {@jcc HP hot water pumps
which opeate in lead/lag fashionThey are constant speed, standard efficiency onsetand are in fair
condition. Hot water is supplied at 180°F when the outside air temperature is low and the setpoint is
adjusted linearly to 130°F whehe outside air is above 6B6°The boilers provide hot water to unit
ventilators throughout the building, baseboard radiators and hot water unit heaters.

Figure 12 - Hot Water Heating System

Air C onditioning Equipment

Some classrooms, fi€es and the faculty roorhave unitary window ia conditioning(AC) units focooling
in the summer monthsThese range in capacity but aadl in fair to good conditionThey range in
efficiency between 9.8 EER18.0 EER.

Figure 14 - Typical Window AC Unit

LGEAEnergy AudiReport¢ Maple Road Elementary School 14



HVAC Controls

Theunit ventilators throughout the building have supply fan motors, dampemnd valveswhich operate
through the useof a pneumatic control systenthis system is aginal to the building is appears ten

fair operating condition.The air compressor for this system is located in the boiler room, is in fair
condition, andis equipped with high efficiency motors.

Figure 15 - Pneumatic Control System

Domestic Hot Water Heating Systems

The domestic hot wateheatingsystemfor the facilityconsists of gas fired 200 MBH storage tank water.
This has storage capacity of 76 gallons and masranal efficiency 080%.This system is in good cotidin

and serves majority of the buildinghere is also an electric storage tank water heater that has a 4.5 kW
heating element and a capacity of 40 gallohkis equipment is in good conditioRhese systems serve
hand washing sinks throughout the buildiand the kitchen.

Figure16 - Domestic Hot Water Systems

Food Service Equipment

The school has an alectric kitchen that is used to prepare lunches for almost every stuelectt school
day.Most of the cooking is done ugjira combintion oven and convection oveBulk prepared foods are
held in an electric holding cabingEquipment is high efficiency amgin good condition.

Figure 17 - Food Service Equipment
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Refrigeration

The kitchen has aumber of standup refrigerators with either a solid or glass doofhereare freezer
chests as well as a refrigerator cheSil.equipment is standard to high efficiency aath good condition.

Figure 18 - Refrigeration Equipment

Building Plug L oad

There are roughly @ computer work stdons throughout the facilitylt is assumed that there is no
centralized PC powenanagement software installe@lug loads throughout the building include gesle
café and office equipmenithere aretypicalclassroom loads such as smart boamtajectors,and fans.
There are also a number of residential style refrigerators throughout the building.

Figure19 - Refrigerator

2.7 Water-Using Systems

There arananyrestroomsat Maple Road Elementary Scho#lsampling of restrooms found thatajority
of the faucets are rated for 2@allons per minutegpm) or higher.
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3 SITE ENERGY USEAND COSTS

Utility data forelectricity andnatural gaswas analyzed to identify opportunitiéder savings. In addition,
data forelectricity andnatural gaswasevaluatedto determinethe annualenergy performance metrics
for the building in energy cogter square footand energy usage per square fodthesemetricsare an
estimateof the relative energyefficiencyof this building.There are a number of factors that could cause
0KS SYySNH& dzaS 2F (GKAAa o0daAftRAY3 (G2 OFINE FTNRY
characteristics. Local weather conditiotsiilding age and insation levels, equipment efficiencgaily
occupancy hoursgchangesin occupancythroughout the yeay equipment operating hours, andnergy
efficient behavior of occupanll contribute to benchmarking scoreRlease refer to the Benchmarking
section withn SectiorB.4for additional information.

3.1 Total Cost of Energy

The following energy consumption and cost data is based on the lasbh#h period of utiliy billing
data that was providedbr each utility A profile of he anrual energyconsumption anagnergycostof
the facilitywas developed from thimformation.

Figure 20 - Utility Summary

o R ame
O ap 015(0 d 00

Fuel Usage Cost
Electricity 195,281 kWh $30,005
Natural Gas 24,440 Therms $22,370
Total $52,375

The currentannual energyost for thisfacility is $52,375as shown in the chart below.
Figure 21 - Energy Cost Breakdown

Gas
$22,370
43%

Electric
$30,005
57%

$52,375
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3.2 Electriaty Usage

Electricityis provided byRockland ElectricThe average electric cosiver the past 12 monthsvas

$0.154kWh, which is the blended rate that includes energy supply, distribution, and othegebail his
rate is used throughout the analyses in this report to assess energy costs and sBhandascility pays
electric demand charge3he monthly electricity consumptioand peak demandre shownin the chart

below.

Figure 22 - Electric Usage & Demand

Electric Usage & Demand

Electric Consumption
(kWh)

Electric Billing Data for Maple Road Elementary School
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Figure 23 - Electric Usage & Demand

Wi
. @“d

—»—Peak Demand (kW)

Period Days in Electric .
Ending Period Usage Demand (kWilpemand Co$tT otal Electric Cos
(kwh)
3/23/16 29 18,618 70 $306 $2,793
4/20/16 28 14,698 69 $303 $2,292
5/19/16 29 17,178 72 $317 $2,624
6/22/16 34 18,058 73 $321 $2,788
7/22/16 30 10,618 55 $243 $1,766
8/23/16 32 11,418 50 $222 $1,836
9/22/16 30 14,778 81 $356 $2,431
10/24/16 32 16,618 68 $299 $2,538
11/22/16 29 17,178 70 $306 $2,597
12/21/16 29 18,218 66 $289 $2,709
1/25/17 35 20,058 66 $289 $2,998
2/23/17 29 18,378 63 $278 $2,716
Totals 366 195,816 80.8 $3,530 $30,087
Annual 365 195,281 80.8 $3,520 $30,005
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3.3 Natural Gas Usage

Naturalgasis provided byPSE&GThe average gas cdsr the past 12 months i$0.9153therm, which is
the blended rate used throughout thenalyses in this reporfThe monthlygas consumptiolis shownin
the chart below.

Figure 24 - Natural Gas Usage

Figure 25 - Natural Gas Usage
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