2

COTRC Cleanenergy
& caneneray

Results you can rely on

Vd

[ 20t D2OSNYYSYd 9YyS

Newton High School
March12, 2019

Prepared for: Prepared by:
Newton Board of Education TRC Energy Services
44 Ryerson Avenue 900 Route 9 North

Newton, NJ 07860 Woodbridge, NJ 07095



Disclaimer

The goal of this audit report is to identify potential energy efficiency opportunities, help prioritize specific
measures for implementation, and provide information abdinancial 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 tedHagtors 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 estated 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 dbtanultiple 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 actualnstalled 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 resergehe 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 doactor(s) are responsible to implement energy conservation
measures in complete conformance with all applicable local, state and federal requirements.

Copyright ©208 TRC Energy Services. All rights reserved.

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




New Jersey's e

J | cleanenergy

program”™

CTRC

Results you can rely on

Table ofContents

I Lol U 1AV W ] ] = LY TP 5
1.1 Planning YOUF PrOJECL.......ccociiiiiii ittt e e e e e e e e e e e e e e e e e e e s e e e e e e s e aaannannes 9
Pick Your Installation APProachl.... ... 9

More Options from AroUNd the STALE..........oiiiiiiiii e 11

A = {13 1] o T @] T 111 0] o - 13
2.1 SIEE OVEIVIEW. ...ttt e et e e e e e e ettt e e e e e s bbbt e e e e e eaaannbaeeeaeeeeennneees 13
2.2 BUIIING OCCUPANCY.......coiiiii i e e e e e e e e e e e e e e e e e e e e e e e s s e e e s aa s s eaaaaannes 13
2.3 BUIIING ENVEIOPE. ..... ..ot e e e e e e e e e e e e e e e e e e e e e e s e s s e e e se s nannranees 14
2.4 LIghtiNg SYSIEMS ..eiiiiiiiiiiiieecee e e e e e e e e e e e e e e e e e 16
2.5 Y F= Vo | T o TR (= 1.0 19

L0 a1 A=Y o1 1] F= 1o £ T TP ERPT R PRST 19

T @ o 11T 1= O EESRRR. 20

2.6 Heating HOt Water SYSTEMIS........coiiiiiiiiiee ettt e e 21
2.7 DOMESLIC HOE WALET.........uiiiiiiiiiiiiiieieee ettt ettt et e e e e e e e e e e e e e e e e e e e e s e e s e et ae e eeeeeeeees 23
2.8 FOOd Service EQUIPMENT. ......cooi ittt 24
29 RETTIGEIATION. ... e e e e s s e e e e s e as 25
2.10 Plug Load & Vending MachingS...........oouiiiiii it e e e e e ee e 27
211 WaAterFUSING SYSIEMIS. ..uiiitiiiii it i e ettt s e e e e e e e e e et e e e e e e e e e e e eeaeat e e eeeeeeeeeensennnns 28
N 1 (o Tod LTS 1] ] .11 | U 29
pZN G R @ 1 3 | I €= =T = 11 o] o OSSP 30

3 ENEIQY USE @N0 COSIS...ciiiiiiiiiiiiiiitiee ittt e e ettt e e e e e e st e e e e e e e s rme e s nnbbn e e e e e e s 31
3.1 =T ot o] PP EPP S PPPPPPPPPR 33
3.2 NP2 LN =TI - TSSOSO 34
3.3 PrOPANE ... e eenerennnn 35
3.4 BeNCHMAIKING ... 36
Tracking Your ENErgy PerfOrMaNCE. . .......oouueiiiiiiiiiiee ettt ettt e et e et e e st ee e e s snnneeeeeann 37

4 Energy CONSErVatioN MEASUIES.........uuuiiiiieeiiiiiiimittte et e e e e e s s st b et e e e st e e e e e s anab b e e e eeeeeessaneranaes 38
4.1 [T | 111 T RO OUPPPPRRPO 41
ECM 1: INStall LED FiXEBEE....ceeiiieeeieieee et iiieteeee e e e e e e s e s snnnnnnnnneeeeeeeeeesesnnnnnnnneen A0

ECM 2: Retrofit Fluorescent Fixtures with LED Lamps and DEIVELS.........cc.vvviiiieiiiieeeieiiiiiieeeeeea 41

ECM 3: Retrofit Fixtures With LED LAMPS........coouuiiiiiiiiieeeeiiiiieee i e s sennneee e 42

4.2 (I To] 1 (T Vo T O o ] 1 o= 42
ECM 4: Install Occupancy Sensor Lighting COMLQLS.........vveiieeiiiiiciieeeee e 42

ECM 5: Install High/Low Lighting CONtLOIS.........ccuuiiiiiiiiieie e e e e e e e e e e e 43

4.3 1 [0] (0] £ J PSSP P PP PPTTR T 44
Premium EffiCIENCY MOTOIS......uuiiiiii it rrr e e e e srnrrnrn e e e e e e e e e e s e snnnnsenneeenes . D

4.4 Variable Frequency Drives (VED).........cooooiiiiii i a e 45
ECM 6: Install VFDs on Heating Water PUITIPS.........c.uvviiiiiiiiiee ettt e e s snireeee e 45
LGEA ReportNewton Board of Education 3

Newton High School



New Jersey's e

J | cleanenergy

program™

CTRC

Results you can rely on

ECM 7: Install Boiler Draft Fan VEDS. .......c.cooiiiiiiiieiee et e e snne e nnnee e 45

4.5 GaASHFIred HEALING ....eeeiiieiiiieiee e e e e e e e e e e e e e e e e e e e e e 46
Install High Efficiency Hot Water BOIIEES..........uuuviiiiiie e sriienenen s e e e snneneneeeee . A0

4.6 DOMESHIC Water HEAtING ... ...uuiiiiiiiiiiiiiiie ettt e e ereneeees a7
ECM 8: Install LOWION DHW DEVICES........cccceeiieiieiiieieeee e e e ssesiitiee et e e e e e e s s s sssastaeaeeee e e e e e e e s s ssnnrnsenneeees a7

4.7 Food Service & Refrigeration MEASULES............cueeiiiiiiiiiiiiiee it 48
Refrigerator/Freezer Case Electrically Commutated MOLOIS..........coceiiiiriieiniiiiiee e 48

ECM 9: Replace Refrigeration EQUIPIMENL..........ooiiiiiiiiiiieiee et eeaaaaea e A8

ECM 10: Vending Maching CONEQL..........ccooiiiiiiiiiiiiiie sttt e s 48

4.8 CUSTOM MEASUIES ...ttt ettt s e e e e e e e e e et eee bbb s e e e e aeeeeeeesrennnnasd 49
Install Building AUtOMALION SYETN.....ooiiiiiiiit ettt e e e e e r e e e e e e e e e e e s nnnbeeeeees 49

5 Energy Efficient BESE PraCtiCeS..........uuiiiiiiiiiiiiiieii ettt eee s 50
Energy Tracking with ENERGY &PRIRIOII0 MaNager®..........cccuueiiiiiiiiiiiiiiiiieeeee e 50
WEATNETIZALION.......eei ittt e et e e e s st e e e s st e e e e s anrr e e e e e e anrreeeesaa 50
DOOIS AN WINOOWS......cciiriieiiee ittt seee et s ettt e st e s e e s sne e asn e e e s s e e e s ne e e snne e e sanneeanneesanneeenns 50
WiINAOW TreatmeENtS/COVEIINGS. ... uuiie ettt ettt ettt ettt s ettt e e e e st e e e s s bb et e e s s bbb e e e e s sabeeeeeeannees 50
LIighting MaINTENAINCE. ... .eeiiieiiiiiiee ettt et e e s e bbbt e e s s bbbt e e e s nbb e e e e s annbbeeeesnnnees 51

[T | o111 a1 O] g1 o] - TP PP PP PP PP PRPPPPPO 51
[0 ] (] G @] o1 (o] LS PSPPSR 51

[ To ] (o T\ Fo T 1 (=T g =g ol PO PP RP ST 51
Thermostat Schedules and TeMPErature RESELS. .......cooiiiiiiiiiiieiie e 51
BOIlEr MAINTENANCE . ......eeii ittt e sr e e s e e smre e e s ne e e sn e e s nnneesrn e e e snneeen 51
Water Heater MaINTENANCE. .........coiiiieiriie et e s e e e s smre e e sne e e snr e e e nnees 52
Compressed Air SYStEM MaINTENANCE. .......oiuuiiii ettt e s s e e e s snbeeaaesenees 52

L (U | o T=To @ 0] o1 {0 = PO PPRPPPRRN 52
Computer Power Management SOMWAIE. .........ocuuiiii et ee e 53
WALET CONSEIVALION......eeiiiiitiiiee ettt e e e ittt e e et e e e sttt e e s ek b et e e s st b et e e e sk b e e e e e s aabb e e e e e s anbneeeeeaanrnneeenanes 53
PrOCUIEIMENT STFATEUIES. ... eeeiei ittt e et e e et e e e b e e e e e an b et e e e aabbe e e e e annreeas 53

LI @ T Y1 (=3 1= =T =1 1o 54
6.1 SOl PROTOVOITAIC ...ttt r e e e e as 55
6.2 Combined HEBANA POWEL..........ccoiii e e e e e e e e e e e e e e e e 56

7  Project FUNING @nd INCENLIVES.......coiiiiiiiis e esre s e e e e e e e e e e e e e e anas 57
7.1 Y 14T T 6] £ T TSP PUPPPPPPPPPPPRTRR 58
7.2 Pay for PerformanceExisting BuildingS............uuvuiiiiiiiiiiiiiiiiiieeeee e, 59
7.3 Energy Savings Improvement Programl...........cceeeeeeeeeeeie e 60
7.4 SREC Registration Program............coooieiiiiiiiiei et e e e e e e e 61

8 Energy Purchasing and Procurement SIrat@gi@S.........ccuvvvreiieeeiiceeeeiiiiiee e 62
8.1 Retail EIeCtriGUPPIY OPLIONS. .. ... i ee e e e e e e er e e e e e eee) 62
8.2 Retail Natural Gas SUPPIY OPtiIQNS.....cccoi e e e e e e 62
Appendix A: Equipment Inventory & RecoOmMmeNdatiQnS..........ccoeeviiiiiiiiiimieieeee e e e A-1
Appendix B: ENERGY SPARitement of Energy Performance............ccceevvevveeiveiiereccvesie e B-1
APPENAIX C: GIOSSALY. .. tttteeeeee e et et iett ettt e e et sttt et e e e et e e e e e s bbbt et e e e e e e s e et b anss b e et e e e e e e s annnnees Gl
LGEA ReportNewton Board of Education 4

Newton High School



New Jersey's e

| cleanenergy

program™

CTRC

Results you can rely on

1 EXECUTIVESUMMARY

The New Jersey Board of Public UtilitiAeIBPY has sponsored thid.ocal Government Energy Audit
(LGEAJeport for Newton High SchoolThis reportprovidesyoug A G K A Y F2NX I GA 2y | 6 2 dzi
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 stug as part of a comprehensive effort to assisew Jerseyschool districts andocal
governmentsin controllingtheir energy costs antielp protect our environment by reducing statewide

energy consumption.

BUILDING PERFORMANCREPORT

Costs$158,042
Natura

Gas
Electricity: $5387'<?A)8-
728,665 kWh Propan
_ $1,157
Annual Utilities 1%
Natural Gas: N
79,842 Therms Electridt
$98,304
62%
$158,042
Propane
744 Gallons
This building performsat or below the national
ENERGY ST&R 38 average. This report contains suggestions ab
Benchmarkingcore (1-100 scale) how to improve building performance an
reduce energy costs.
LGEA ReportNewton Board of Education 5
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Food Service & Plug Loads

Refrigeration \ 1%
8%

-/

Figurel - Energy Use by System

Lighting Systems
11%

Motor-Driven Systems
3%

~ T Electric HVAC

2%

Domestic Water
Heating
8%

_—

Fuel-Fired HVAC
67%

LGEA ReportNewton Board of Education 6
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This energy audit consideredrange ofpotential energy improvements in your buildingosts and savings wi
vary between improvements. Presented below are two potential scopes of work for your consideration.

Installation Cost $511,923 100.0
Potential Rebates & Incentives $26,627 80.0
Annual Cost Saving: $52,409 é 60.0
Annual Energy Saving Electricity:280,628 kWh é 40.0
Natural Gasi19,830 Therms 20.0
Greenhouse Gas Emission ifigs 257 Tons 0.0
Simple Payback 9.3 Years vour 5;3?;3%5 etore Youbiugi:gygsmer
SiteEnergy Savings (all utilities) 28% —— Typical Building EUI

Installation Cost $194,859 100.0
Potential Rebates & Incentive $26,267 80.0
Annual Cost Saving: $35,534 é 60.0
Annual Energy Saving Electricity:259,815 kWh é 40.0
Natural Gas657 Therms 20.0
Greenhouse Gas Emission igs 135 Tons 0.0
Simple Payback 4.7 Years vour 5;’3?;3%5 ore Yourui;i::ic?gsmer
SiteEnergy Savings (all utilities 9% —— Typical Building EUI

Photovoltaic High

Combined Heat and Powe None

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

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

LGEA ReportNewton Board of Education 7
Newton High School
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Lighting Upgrades 190,726 56.4 -26 $25,537 | $383,053 | $141,113 | $22,617( $118,496 ( 4.6 188,964
ECM JYInstall LED Fixtures 63,024 | 11.1 0 $8,502 | $127,537 | $59,095 $4,560 | $54,535 6.4 63,462
ECM 2JRetrofit Fluorescent Fixtures with LED Lamps and Drivers 599 0.2 0 $80 $1,199 $386 $60 $326 4.1 589
ECM 3JRetrofit Fixtures with LED Lamps 127,102 45.1 -26 $16,954 | $254,317 | $81,632 | $17,997| $63,635 3.8 124,912
Lighting Control Measures 23,648 | 7.3 -5 $3,154 | $25,233 | $23,926 | $2,100 | $21,826 6.9 23,235
ECM 4Install Occupancy Sensor Lighting Controls 19,133 5.9 -4 $2,552 $20,415 $18,326 | $2,100 | $16,226 6.4 18,798
ECM JiInstall High/Low Lighting Controls 4,515 1.4 -1 $602 $4,818 $5,600 $0 $5,600 9.3 4,436
Motor Upgrades 2,840 1.2 0 $383 $5,746 $7,011 $0 $7,011 18.3 2,859
[Premium Efficiency Motors 2,840 1.2 0 $383 $5,746 $7,011 $0 $7,011 18.3 2,859
Variable Frequency Drive (VFD) Measures 26,317 | 6.4 0 $3,5650 | $53,256 | $22,956 | $1,550 | $21,406 6.0 26,501
ECM §Install VFDs on Heating Water Pumps 19,838 3.5 0 $2,676 $40,146 $16,404 $0 $16,404 6.1 19,977
ECM 7Install Boiler Draft Fan VFDs 6,478 3.0 0 $874 $13,110 $6,552 $1,550 $5,002 5.7 6,524
Gas Heating (HVAC/Process) Replacement 0 0.0 537 $3,937 | $78,733 | $140,510 $0 $140,510 [ 35.7 | 62,822
|Insta|l High Efficiency Hot Water Boilers 0 0.0 537 $3,937 $78,733 | $140,510 $0 $140,510 | 35.7 62,822
Domestic Water Heating Upgrade 8,725 0.0 97 $1,890 | $18,897 $1,905 $0 $1,905 1.0 20,158
ECM dlnstall Low-Flow DHW Devices 8,725 0.0 97 $1,890 $18,897 $1,905 $0 $1,905 1.0 20,158
Food Service & Refrigeration Measures 12,758 15 0 $1,721 $18,298 $8,903 $360 $8,543 5.0 12,847
Refrigerator/Freezer Case Electrically Commutated Motors| 2,359 0.3 0 $318 $4,774 $3,943 $360 $3,583 11.3 2,376
ECM 9Replace Refrigeration Equipment 6,893 0.8 0 $930 $11,159 $4,040 $0 $4,040 4.3 6,941
E1%M Vending Machine Control 3506 | 0.4 0 $473 | $2.365 | $920 $0 $920 | 1.9 | 3530
Custom Measures 15,614 3.7 1,381 | $12,237 $0 $165,600 $0 $165,600 | 13.5 | 177,388
|Insta|l Building Automation System 15,614 3.7 1,381 | $12,237 $0 $165,600 $0 $165,600 [ 13.5 | 177,388
TOTALS 280,628 | 76.6 1,983 | $52,409 | $583,216 | $511,923 | $26,627| $485,296 [ 9.3 514,774

* - 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
Newton High School
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1.1 Planning Your Project

Careful planning make®r a successful energgroject When consideringhis scope of work you will
have some 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 installegether?

§ 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 heleduce 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 submitéippkidor 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 measureskatg to qualify for the following
programs:

ECM 1 |Install LED Fixtures

Retrofit Fluorescent Fixtures with LED Lamps and
Drivers

ECM 3 |Retrofit Fixtures with LED Lamps

ECM 4 |Install Occupancy Sensor Lighting Controls
ECM 5 |Install High/Low Lighting Controls

ECM 6 |Install VFDs on Hot Water Pumps

ECM 7 |Install Boiler Draft Fan VFDs

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

ECM 10 [Vending Machine Control

ECM 2

Figure3 ¢ Funding Options

S ——
N

LGEA ReportNewton Board of Education 9
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New Jersey Clean Energy ProgramsAAElance

Pay for
SmartStart Direct Install Performance
Flexibility to install at Turnkeyinstallation Whole building
your own pace upgrades
Who should use it? Buildings installing Small to miasize Mid to large size
individual meastes or | facilities that can bundle facilities looking to
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 contractorspass savings 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? specificenergy 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 Iparticipate? Submit an application | Contactaparticipating | Contacta prequalified

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 10
Newton High School
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Individual Measurewith SmartStart

For facilitieswishingto pursue onlyselected individual measures (or planning to phasplementation

of selected measures over multiple years), incentives are availaldeigh the SmartStart prograni.o
participate you can usenternal resources or an outside firm or contractorgerformthe final design of
the ECM(s) anthstall the eqiipment. Program preapproval is required for some SmartStart incentives,
so only after receiving prapproval should yoproceed with ECM installation.

Turnkey Installation with Direct Install

The Direct Installprogram provides turnkey irstallation of mdtiple measuresthrough an authorized
network of participating contractors. This program can provide substantially higher incentives tha
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 worke 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 gooption for medium to large sized facilities tichieve deep energy
savingsPay for Performance allows you twstall as many measures as possible under a single project as
well as address measures that may not qualify for other programs. Many faqitresing an Energy
Savings Improvement PrografSIP)oan also use this program. Pay for Performanaeks 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 &idst 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 directly by the NJBPBSIP providegovernment agencies witproject
development design, and implementatiorsupport services as well as attractive financing for
implemerting 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 systems generatgower on-site andrecover heafrom the
generation system to meet osite thermal loadsWaste heat to pwer systems us waste heat to
generatepower. Youwill work with a qualified developer who will design a system that meets your
buildind Qa KSIFGAy3 FyR O22ftAy3a ySSRaod

LGEA ReportNewton Board of Education 11
Newton High 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 grid is threatenatlie to peak

power demand By enabling commercidicilities to reduce their electridemandduring times of peak
demand, the grid is made more reliable and overall transmission costs are reduced for all ratepayers.
Curtailmentservice providergrovide regular payments to medium and large consumerseaftet power

for their participation idemand responsedR programs. Program participationisluntary,and facilities
receive paymentsegardless ofvhether they are called upon to curtail their loadrihg times of peak
demand.

LGEA ReportNewton Board of Education 12
Newton High School
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2 EXISTINGCONDITIONS

The New Jersey Board of Public Utilities (NJBPU) has sponsored this Local GovernengytAkialit

(LGEA) Report fitewton High SchooT hisreport providesinformation on how your facility uses energy,

identifies energy conservation measures (ECMs) that caduce your energy use, and provile
information and assistance to helpou implement the ECMs. Thigeport also contains valuable
AYF2NNXYEGA2Y 2y FAYFYOALfT AyOSyiAodSa FTNBY bSgs WSNE
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 optiond advice.

2.1 Site Overview

OnNovember 12, 201,8TRC performed an energy auditNeéwton High Schodbcated inNewton, NJ
TRC met witdoseph Vankirto review the facility operations angelp focusour investigation on specific
energyusing systems.

Newton High Schools a three-story, 118,980 square foot building built in 1945 Spaces include
classrooms, gymnasiumauditorium, offices, cteria, corridors, stairwellskitchen and mechanical
space.

Over the lastseveralyears the facility has replaceall its existing T12 fluorescent fixtures with T8
fluorescent fixturesThe site is interested in a nesnergy management systeraM3 as acustomdirect
digital control PD( systenmeasure.

2.2 Building Occupancy

The facility is occupiedyearround however €hool is openfrom September through Junédlypical
weekday occupancy ikl 8 staff and980students.

Summer occupancy includes a summer day camp and continuing maintenance acfeities| is open
on Saturday for sports activity and music classes.

Building Name Weekday/Weekend| Operating Schedule
Weekday 8:00 AM - 4:00 PM
Weekend 7:00 AM - 3:00 PM

Newton High School

Figure4 - Building Occupancy Schedule

LGEA ReportNewton Board of Education 13
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2.3 Building Envelope

Building walls arérick over structuralsteel Theroof isflat and covered withwhite membrane, and itis
in goodcondition.

The walls are made of concrete masonry uf@8/1Us)f poured concretewith a brickveneer andsheet
rockinterior finish.

Theflat roof is suported with steel trusses and a reinforced concrdeek and finished withrainsulated
layer and a covering of PVRmf encloses conditioned spacte themal barrieris between this space
and the conditbned space belowt the roof.

Most of the wndowsare double glazed with low glassand havealuminumframes with a thermal brda
fiberglasdrame. There are some single pane windows in older side of the original builbivegglasgo-
frame seals arén good condition. The operable windowveather seals arén good condition, showing
little evidenceof excessivaewvear. Exterior doorshave steel frameswith glass sectiorand are in good
conditionwith undamageddoor seals Degradedvindow anddoor sealdncreasedrafts andoutside air
infiltration.

Windows typically occupy about ¥@o 20% of the surface area of the walls. Single pane windows can
significantly addo heating and cooling costs (%@to 25% per thedS DOE Single pane windows are
responsible for the loss of more heat per square foot of aneinter and gain more heat in summer than

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-glass windows can have a
significant impact on your heating and cooling energy 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 indDéailde.
paned windows are often as much as480% more efficient than traditional singggmne windows
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Imagel Building Exterior Image2 Building Walls

EE T T

Image3 Building Envelope Image4 Building Roof
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2.4 Lighting Systems

The primary interior lighting system us8&Watt linear fluorescent T8 lamp$here are alsseverald0-

Watt T12 fixtures Additionally, there aresome compactluorescent lamps (CFL), incandescent and LED
general purpose lamp3.ypically, T8 fluorescent lamps use electronic ballasts and T12 fluorescent lamps
use magnetic ballasts.

Fixture types include 2, 3, anétlamp, 2 or 4-foot long troffer and surface mouad fixturesand 2foot
fixtures with Ubend and lineatube lamps

Gymnasium fixtures hawvgfoot 28-Watt T5high output(HO) linear fluorescenamps and are manually
controlled. Cafeteriafixtures have4-foot 32-Watt T8linear fluorescenttamps and arealso manually

controlled. Auditoriumfixtureshavea 44-Watt 4-foot LED fixtures and 3®/att CFL fixturesAll exit signs
are LED.

Most fixtures are in good condition.
Interior lighting levels were generally suffiote

Lighting fixtures in classroonand restroomsare controlled by occupancy sensarith the remainder
manualswitches
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Image5 Library Lighting

Image7 Cafeteria Lighting Image8 Auditorium Lighting
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Image9 LED Fixture Imagel0 Hallway Lighting

Imagell Halogen Fixture Imagel2 Classroom Lighting

Exterior fixturesinclude wall packand canopy lightsvith 150-Watt high pressure sodium, 250att
metal halide, incandescent and X8att LED area fixtures.

Exterior light fixtures are controlled by photoczll

Football field lighing consists 0fLl500-Watt metal halidefixtures which are controlled bybreaker panel
The football field lightings on a separate meter.
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Imagel3 Exterior LEDWall PackFixture Image14 OutdoorArea LEDFixture

Imagel5 Football Field Lighting Image16 Exterior LEDFixture

2.5 Air Handling Systems

Unit Ventilators

Classrooms and similar areas are ventilated and heated by a tot&haiit ventilators eachwith a0.25

hp supply fan motor, pneumatically controlled outside air damerd heating systenzone valve The

systems are pneumatically controlleskerved byone compressowith two 3 hp motorsNo air leaks were
observed during the inspectioithe system isoriginal to the buildingand appears tabe in fair operating
condition.
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Air Conditioners

Classroomsisewindow air conditioning (AC) units. These vamcapacity betweerd and 1.5tons. The

units are ingoodcondition. Theyange in efficiency between 10.30 EER to 1E&R. They are ENERGY
STAR® labeled.

Thegymnasiumis only heated and does not have argoling needs.

Thecafeteriais also served by fout.5ton window ACunitsfor cooling needs and heating is provided by
unit ventilators and radiators.

Imagel7 Window AC

Image19 Window AC Image20 Outdoor Condensing Unit
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2.6 Heating Hot Water Systems

Two AeaverBrooks 4100MBh hot water boilers serve the buildingheatingload. The burners areon-
modulating with a nominal efficiency @8%.The boilers are configured &leadlagcontrol s©ieme.Only
one boileris required under high load conditieninstalled in 1982they are infair condition. Therds a
service contract in place.

The boilers serve a primary/secany distribution system with two constarépeed 15 hp pumps
circulating the primay loop and twoconstant speed® hp heating hot water pumps operating in lead/lag
fashion on the secondary loop. A thregy valve controls the secondary loop temperatwi@ an
aquastat The boilers provide hot water to unit ventilatatsroughout the buiding.

During daytime operation, ¢t 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 abo88°Fand the setpoint is adjusted
to 100°Fwhen outside air is above 65.

For nighttime operation, bt water is supplied at60°F when the outside air temperature is low, and the
setpoint is adjusted linearly td20°F when the outside air is abo@2°Fand the setpoint is adjusted to
80°Fwhen outside air is above 6b5. Thesystem is locked out at an outside temperature of 50°F.
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Image21 Boiler Plant

Image23 Boiler Controls Image24 Boiler Nameplate
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2.7 Domestic Hot Wate r

Hot water is produced with 40-gallonBradfordWhite 4.5 kW electricstoragewater heaterand a 1010
MBh Teledyne Laartankless water heatewhich has a 0.5 hp burner motand supplies DHVEt 81%
efficiency.

At the time of he site visit, the domestiwater heaters were set a30°F.

The domestic hot water pipes amesulated,and the insulation is igoodcondition.

Image25 DHW Storage Heater
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Image27 DHW HeaterNameplate

Image28 Tankless DHWNameplate
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2.8 Food Service Equipment

Thekitchenhasamixture ofgas and electriequipmentthat is used to preparunchesfor students. Most
cooking is done using twoonvectionelectric overs, three gas gridle and six electric griddl&ulk
prepared foods are held iseveralelectric holding cabinetsPropane is used to fuel the steamer.
Equipments high efficiency ands in goodcondition.

The dshwasher is an ENERGY STAR® Huabartemperature,door type unit with an electric booster
water heater.

Visit https://www.energystar.gov/poducts/commercial food service equipmentfor the latest
information on high efftiency food service equipment.

™y

Image30 Food ServiceTable

Image31 Convection Oven Image32 GasSteamer
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2.9 Refrigeration

The kitchen hashree standup refrigerators with glass doornd one staneup refrigerator with solid
doors There is a freezer chest to store cold beveragié equipment ishigh efficiencyand in good
condition.

The walkin refrigerator has an estimated.68ton compressor located on ro@nd a3-fan evaporator
with electric defrost and evaporator fan controfsn additionalvalk-in refrigerator has an estimated 0.51
ton conpressor located on top ahe unit anda 2fan evaporatorequipped with electric defrost and
evaporator fan controls.

The walkin freezerhas an estimated 0.68n low temperaturecompressor located on roof andGafan
evaporator with electric defrost and evaporator fan controfn additional walk-in freezer has an
estimated 0.68on medium temperaturecompressor located on top ¢he unit and a 2fan evaporator
equipped with electric defrost and evaporator fan tats.

One Monitowoc ice maker ratedto produce ice at a rate of 193 Ibs/day.

Visit https://www.energystar.gov/products/commercial food service equipmerfior the lateg
information on high efficiency food service equipment.
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Image33Walk in Cooler Evaporator Fans Image34 Walk in FreezeEvaporatorFans

Image35 Walk in Refrigerator Image36 Stand upGlassDoor Refrigerator
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2.10 Plug Load & Vending Machines

The utility bill analysis indicates that plug loads consume approximhtdgof total building energy use.
This idower than a typical building.

You seem t@lready be doing a great job managing your electrical plug |ddds report makes additional
suggestions for ECMs in this area as well as Ef#figyent Best Practices

There areapproximately79 computer work stations throughout the facility. Plug loads throughout the
building include general café and office equipment. There tgpécal classroom loads such as smart
boards,projectors,computersand printers.

There areseverakesidential styleefrigerators throughout the buildinthat are used to store staff lunches
and cold beverage3hese vay insize,condition and efficiency.

There aretwo refrigerated beverage vending machines ameb non-refrigerated vending machines.
Vending machineare not equipped withoccupancybased controls

LGEA ReportNewton Board of Education 27
Newton High School



New Jersey's e

| cleanenergy

program™

CTRC

Results you can rely on

Image37 Computer Lab Image38 Vending Machines

Image39 Copy Machine

Image40 Office Equipment

2.11 Water -Using Systems

There are20 restroomswith toilets, urinals,and sinksFaucet flow rates are a.5 gallons per minute
(gpm) or higher Toilets are rated aR.5gallons per flustigpf)and urinals are rated &.2 gpf.

D A Nihda 2 dogker roomsarefrequentlyused.The showerheaslare rated at2.5gpm.
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Image41 Showerheads Image4?2 Lockerroom Showerheads

2.12 Process Equipment

One air compressor with two 3 hp motors serves pneumatic controlthélHVAC system.

Image43 Air Compressor Image44 Compressor Motor Nameplate
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2.13 On-Site Generation

Newton HighSchool has a290-kW photovoltaic (PV) array with approximatefd0 panels that vere
installed in2013Thissystem provides approximately 20of the electricity used at this facility.

Newton HighShoolhas an emergency generator that, in theeat of a power outage, servesitical
services (lighting, elevat, heating- boiler and pumps) ani$ only used for emergency needs.

Image45 SolarPanels onRoof Image46 Closer look atSolar Array
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3 ENERGYUSE ANDCOSTS

Twelve months of utility billing data aresed to develop annualnergy consumption and cost dataéhis
information creates a profile of the annuakenergyconsumption andgnergycost.

Natura
Gas

$58,581
37%

Utility Summary

Fuel Usage Cost Propant
Electricity 728,665 kWh $98,304 $1,157
Natural Gas 79,842 Therms $58,581 1%
Propane 744 Gallons $1,157 o
Total $158,042 Electriat

$98,304
62%

$158,042

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 each 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 as the inputs to calculate the existing cibinds energy use for the sit@he calculated energy use

is then compared to the historical energge and the initial inputs are reviseals necessaryto balance

the calculated energy use to the historical energy use.
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Food Service Plug Loac
Refrigeration 1% Lighting Systen
8% 11%

Domestip Wate Motor-Driven Systen
Heating 3%
8% Electric HV/

2%

FuekFired HV£
67%

Figure5 - Energy Balance
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3.1 Electricity

JCP&Idelivers éectricity underrate chssMonthly GeneralService Secondaryvith electricproduction
provided bySunlight General Sussex Spkaihird-party supplier

Electric Consumption
(kWh)
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Notes:

Electric Billing Data

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

7127/17 29 39,539 317 $524 $5,480
8/26/17 29 39,778 305 $524 $5,700
9/25/17 29 57,460 294 $890 $6,944
10/25/17 29 61,261 300 $829 $8,841
11/24/17 29 63,868 302 $873 $8,814
12/24/17 29 64,283 302 $898 $7,840
1/23/18 29 66,189 318 $965 $7,538
2/22/18 29 69,861 310 $941 $8,375
3/24/18 29 66,333 313 $911 $9,127
4/23/18 29 63,897 303 $1,022 $11,388
5/23/18 29 58,277 302 $994 $7,686
6/26/18 33 51,966 286 $732 $7,070
Totals 352 702,712 318 $10,103 $94,803
Annual 365 728,665 318 $10,476 $98,304

Peak demanaf 318kW occurred inFebruary2018.
The average electric cost over the past 12 months $@&433kWh, which is the blended rate
that includes energy supplyistribution, demand and other chargesThis report uses this
blended rate to estimate energy cost savings
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3.2 Natural Gas

Elizabethtown Gadelivers matural gas under rate clagdeneral Servicaevith natural gas supply provided
by UGI Energy Services third-party supplier.

Notes:

1 The average gas co$tr the past 12 months i§$0.734therm, which is the blended rate used
throughout the analysis.
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