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Disclaimer

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

upgNdF RSa G2 GKS FIOAfAGeQa SNypokiBaie sadiwary idcludd idzhisJy Sy
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 recommend#uds report.

The energy conservation measures and estimates of energy savings have been reviewed for technical
accuracy. However, estimates of final energy savings are not guaranteed, because final savings may
depend on behavioral factors and other umtwllable variables. TRC Energy Serv{@@sCyrnd New

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

QAGAYIGSR AyaultftlriaArzy O2aita |NBX ol aSRomdfogal ¢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 installedteasn vary widely focertainmeasires and conditions,

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

installed costs vary frorastimates

bSé WSNESeQa /Sty 9y SNHe proviNdg i bhis Mpoud dre/estinates 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 fadlity 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 sponsored thisd.ocal Government Energy Audit
(LGEA) Report fdranchburg Central Middle Schodhe goal of a LGEAeport is to provide yowvith
information on how your facility uses energy, identiégergy conservation measures (ECMs) that can
reduce your energy use, amqmtovide information and assistance to help facilitiegplementECMs The
LGEAeport alsocontains valuable informatioonTA Yy I YOA L f Ay OSyGA@Sa FTNRY
Progran (NJCEP) for implementing ECMs.

Thisstudy was conductetly TRC Enerdyerviceg TRC)aspart of a comprehensive effort to assisew
Jerseyschool districtsn controlling energy costs and protecting our environment by offerimgpa range
of energy maagement optiongnd advice

1.1 Facility Summary

Branchburg Central Middle Schasa 141,310square fooffacility comprised ofive wings (00, 200, 300,
400 and 500 connected by hallways. iBsinglestory building includes a gym, kitchecafeteriamedia
center, art room, garageoffices classroomsand a performance stage (auxiliary gymhe school was
constructed in 185 and renovated in 208 There is also 404 kW solar photovoltaic (PV) system on the
roof of the facility.

Lighting aBranchburg Cemnal Middle Schootonsists of primarily first generation Tl8orescentsin the
interior and high intensity dischargeH(D lightingon the exterior of the buildingCooling is supplied
mostly frompackaged rooftop AC unitSome of the package units hagasfired furnaces. The balance

of the heating ismostly supplied from hot water coils and fan powered convect@sme of the HVAC
equipment is aging and in need of replacement. A thorough description of the facility and our observations
are located in Sgtion 2

1.2 Your Cost Reduction Opportunities

Energy Conservation Measures

TRCevaluatedseven {) measures which together represent an opportunity foBranchburg Central
Middle Schoolo reduceannual energy costs [$29,566and annual greenhouse gas emiss by315,738

Ibs CQe. We estimate that if almeasuresvere implemented as recommended, the projeebuld pay

for itselfin 9.0 years.The breakdown of existingnd potential utility costafter project implementation

areillustrated inFigurel and Figure2, respectively Together hesemeasure represent an opportunity
to reduceBranchburg Central Middle Sch@adinnual energyise byl13%

LGEAEnergy AudiReportc Branchburg Central Middle School 6
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Figure 1 & Previous 12 Month Utility Costs Figure 2 8 Potential Post-Implementation Costs

$120,000
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$100,000
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$60,000 $40,162
$40,334

$40,000
$20,000

$0

$E|§(§t:;|55 % Electric Gas
H 0 0
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$140,729

Pre-Implementation Co® Post-Implementation Cost

A detailed description dBranchburg Central Middle Sch@adixisting energy usecan be found irSection
3.

Estimates of thedtal cost, energy savings, and finaldncentives for the proposed energy efficient
upgrades are summarized belawFigure3. A krief descriptionof eachcategory can be found below and
adescriptionof savingopportunitiescan be found irSectiord.

Figure 3 8 Summary of Energy Reduction Opportunities

Annual Peak Annual Annual ) . . Simple CQe

Hectric  Demant Fuel Eneray Cos Estimated Estimated Estimated paybad! Emissi
. i r u S N
Energy Conservation Measure Recommend? . . . g_y Install Cos Incentive Net Cost y, mlssm_)n
Savings Savings Savings Savings © @ ®) Period Reductior|

(kwh) (kW) (MMBtu (6] (yrs)**  (Ibs)

ECM 1install LED Fixtures 16,075 . . $1,518.06| $10,157.60 $2,600.00 $7,557.60 5. 16,187

ECM ZRetrofit Fixtures with LED Lamps 209,639 . $19, 797.4¢ $136,897.41$25,540.04) $111,357.41 5. 211,105
ECM 3Install LED Exit Signs 16,098 . . $1,520.25| $5,055.09 . $5,055.09 3. 16,211

| ECM 4install Occupancy Sensor Lighing Convols_______| __ves | 42517 | 121 [ 00 | $4,01510] $31,330.00 $4,235.00 $27.095.0p 67 | 42814
| [Premium Eficiency Moors_____________| _No_| 429 | 01 [ 00 | $4048 | 240111 $0.00 | $2.40011] 50.3 | 432 |

|ECM §install VFDs on HotWater Pumps | _Yes | 2139 | 30 [ 00 | $202057] $10,383.9 $0.00 | $10388.9p 51 | 21,54

____[instll High Effciency ElecticAC___________| __No | 1907 | 31 [ 00 | $180.0]$764083} $4177.00 §72231.3} doL1] 1920 |
| [instll High Efficiency Fumaces | _No | 0 | 00 [ 88 | $7726 | $453147 $1600.00 $2.93147 37.9 | 1033 |
____[instll High Effciency Gas WaterHeater | _No__| 0 | 00 [ 109 ] $9532 | $24,67550 $850.00] $238255) 250.0| 1274 |
| ECM gRefigerator/Freezer Case Electically Commutated Motors __Yes | 1581 | 02 | 00 | $149.32 | $181980 §24000] $1.579.80 10.6 | 1592 |
ECM 7Vending Machine Convol | _ ves | 1612 ] 00 [ 00 | $15222] $23000] $0.00 | $23000] 15 | 162 |

TOTALS (Recommendgul Not Recommended Measures) 311,254 853  19.7 $29,566.07 $303,895.20$39,242.00)$264,653.20 9.0 315,738
* - All incentives presented in this table are based on NJ Smart Start Building equipment incentives and assume proposed equipment meets minimum performance criteria for that pr

** - Simple Payback Period is based on net measure costs (i.e. after incentives).
TOTALS (Recommended Measures) 308,918 82.1 0.0  $29,172.92 $195,878.79%$32, $163,263.79 5.6 311,0

LGEAEnergy AudiReportc Branchburg Central Middle School 7
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LightingUpgrades generally involve the replacement of existing lighting components sadamps and
ballasts (or the entire fixture) with higher efficiency lighting components. These measure save energy by
reducing the power used by the lighting components due to improved electrical efficiency.

Lighting Contrad measureggenerally involvelte installation of automated controls to turn off lights or
reduce light output whemot needed Automated control reduces reliance on occupant behavior for
adjusting lights. These measures save energy by reducing the amount of time lights are on.

Motor Upgradesgenerally involvereplacing older standard efficiency motors withhigh efficiency
standard (HP 2013 Motorsreplacemens generally assume the same size motdust higher efficiency.
Although occasionally additional savings can be achievedtnsizing motors to better meet current
load requirements.This measure saves energy by reducing the power used by the moioesto
improved electrical efficiency

Variable Frequency Drive/FDs)are motor control devices. Theseeasurescontrol the peed of a
motor so that the motor spins at peak efficiency during partial load conditions. Sensors adapt the speed
to flow, temperature or pressure settingahich is much more efficient that usagevalveor damperto

control flow rates orrunning themotor at full speed when only partial power is need@&tiese measures

save energy bgontrollingmotor usagemore efficiently

Electric Unitary HVA@easuregenerally involve replacingder inefficient air conditioning systems with
modernenergyefficient systemsNew air conditioning systems can provide equivalemling to older

air condition systems at a reducedergycost These measures save energy by reducing the power used
by the air conditioimg systens, due to improved electrical efficiency

Gas Heating(HVAC/Procesaneasuresgenerally involvereplacing ol@r inefficient hydronic heating
systems with modern energy efficient systems. Gas heating systems can provide equinng
comparedto older systemst a reduced energy casthese masures save energy by reducing the fuel
demands fotheating due to improved combustion and heat transfer efficiency

Domestic Hot Water upgrade measuresgenerally involvereplacing ol@r inefficient domestic water
heating systems with modern energy eféint systems. New domesthot water heating systems can
provide equivalentor greater, water heating capacity compared wder systemst a reducedenergy

cost These measures save energy by reducing the fuel fsedomestichot water heating due to
improvedheatingefficiencyor reducingstandby losses

Food Service Equipent & Refrigerationmeasuresggenerally involvéemprovements inthe efficiency of
cooking, food service, diglashing, and food storage equipmenthese measuresay includemore
efficient convection ovens, steamers, ice machines, or refrigerafidtese measures save energy by
reducingthe energy usage with more energy efficient equipment

Plug LoadEquipment control measures generally involve installing autoedtdevices that lirih the
power usager operation of equipmenthat is plugged into an electrmutlets when not in use

LGEAEnergy AudiReportc Branchburg Central Middle School 8
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Energy Efficient Practices

TRGQalso identifiedl 7 low costornocos)Sy SNH& SFTFFAOASY G LINF OGAOSaod ! T
be significatly improved by employing certain behaviomloperational adjustmentand byperforming

better routine maintenancen building systems.hEse practicesan extendequipment lifetime improve

occupant comfortprovide betterhealth and safetyas well ageduceannual energyand O&Mcosts

Potential gportunities identified aBranchburg Central Middle Schaotlude:

Close Doors and Windows

Perform Proper Lighting Maintenance

Develop a Lighting Maintenance Schedule

Ensure Lighting Controls Are Operatimggderly
Perform Routine Motor Maintenance

Use Fans to Reduce Cooling Load

Ensure Economizers are Functioning Properly
Clean Evaporator/Condenser Coils on AC Systems
Clean and/or Replace HVAC Filters

Check for and Seal Duct Leakage

Perform Proper Boiler Maienance

Perform Proper Furnace Maintenance

Perform Proper Water Heater Maintenance
Perform Maintenance on Compressed Air Systems
Install Plug Load Controls

Replace Computer Monitors

Water Conservation

E R e I R e B I I I B B B |

For details on these Energy Efficient Practices,sgl@afer toSection 5.

On-Site Generation Measures

TRCevaluated the potential for installingdditional on-site generationfor Branchburg Central Middle
School Based on the configuration of the site and its loads there idarate potential forexpanding
the existingphotovoltaic (PV) array.

Figure4 6 Photovoltaic Potential

Potentig Medium
System Potentipl 80 kw DC STC
Electric Generatign 95,310 kWhlyr
Displaced Copt ~ $8,290  |/yr
Installed Cogt  $291,200

For details orour evaluation anan-site generation potential please refer t&action6.

1.3 Implkementation Planning

To realize the energy savings from the ECMs listed in this report, a project implementation plan must be
developed. Available capital must be considered and decisions need to be made whether it is best to

LGEAEnergy AudiReportc Branchburg Central Middle School 9
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pursue individual ECMs separbtegroups of ECMs, or a comprehensive approach where all ECMs are
implemented together, possibly in conjunction with other facility upgrades or improvements.

Rebates, incentives, and financing are available IIGEP, as well as other sources, to hedjuce the
costs associated with the implementation of energy efficiency proj&isr to implementing any
measure, please review the relevant incentive program guidelines before proceé&tisgs important
because in most cases you will need to sukapjlications for the incentives prior to purchasing
materials or commencing with installation.

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

1 SmartStart
1 Pay for PerformanceExisting Building (P4P)
1 Energy Savings Improventdfrogram (ESIP)

For facilities wanting to pursue ondglected individual measures (or planning to phase implementation
of selected measures over multiple years), incentives are available through the SmartStart prbgram
participate in this program yomay 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 somertartSart
incentives, so only after receiving papproval should you proceed with EGnstallation The incentive
estimates listed above iRigure3 are based on therBartSart program. More details on this program and
others are available in Sectidn

Larger faciligs with an interest in a more comprehensive whole building approach to energy conservation

should consider participating in the Pay for Performance (P4P) program. Projects eligible for this project
program must meet minimum savings requirements. Final ritices are calculated based on actual

measured performance achieved at the end of the project. The application process is more involved, and

it requires working with a qualified P4P contractor, but the process may result in greater energy savings
overalla/ R Y2 NB f dzONI 6 A PGS AyOSydiA@Saszr dzJ 2 pmr>r 2F LINE

Forlargerfacilities with limited capital availabilityo implement ECMs, project financing mbg available
through the Energy Sangs Improvement Program (ESI®)pported directly by th&lJBPUESIP provides
government agencies witbroject developmentdesign, and implementatiosupportservicesas well as
attractivefinancing for implementing ECM&NnLGEA reporor other approved energy audig required
for participationin ESIPPlease efer to Sectior¥.4for additional information on the ESIP Program.

Additional information on relevant incentive programs is located in Segtimm
www.njcleanenergy.com/ci

LGEAEnergy AudiReportc Branchburg Central Middle School 10
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2 FACILITY INFORMATIONAND EXISTING CONDITIONS

2.1 Project Contacts

Figure5 & Project Contacts

Name Role E-Mail Phone #
Customer

908-722-3335

Theresa Linskey Business Administrator Tlinskey @Branchburg.k12.nj.us Ext 4740

Designated Representative

908-722-3335
John T. Hindmarch Supervisor of Buildings and Grounds at Branchburg Township Sc?‘ﬂuhﬂmﬁich@branchburg.klz. nj.u*OX 1630

TRC Energy Services
Moussa Traore |Auditor | MTraore@trcsolutions.com | (732) 855-003

2.2 General Site Information

On April 5, 2017 TRC performed an energy audit Btanchburg Qaral Middle Schoolocated in
BranchburgNew Jersey TR@ ®am met withJohn HindmarchSupervisor of Buildings and Grournds
review the facility operations anidelp focusour investigation on specific energysing systems.

The 141,310 squaredt schol building is a
one-story facility constructed in1965 and
renovated in 2003 comprised of five (5)
wings (100, 200, 300, 400, and 500)
connected by hallways. It includes a
gymnasium, classroom8oard of Education
office, cafeterig library or media ceter,
locker roomsand art room.

2.3 Building Occupancy

The school operates on &n (10) month
scheduleThe school building is open Monday
through Friday and closed on the weekends

The typical schedule is presented in the table
below. The entire facility is udeSeptember through midune and closed to students for the summer
months (midJune to beginning of September).

Figure 6 - Building Schedule

Building Name Weekday/Weeken@®perating Schedu
Branchburg Central Middle School Weekday |8:00 am - 5:30 pm
Branchburg Central Middle School Weekend |closed

LGEAEnergy AudiReportc Branchburg Central Middle School 11
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2.4 Building Envelope

The foundation consists
of castin-place concrete
perimeter wallfootings
with concrete walls
Exterior walls are finished
with cementbrickand
concrete block.

The building has a flat
roof covered with a muli
ply bituminous buikup
membrane as well as a
black membraneThe
roof appears to be in
good condition.

The windows throughout lhe facilityare double pane operable window$hey are glazed with insulated
panes set in metal frames am@gbpear to be in good condition with no signs of uncontrolled moisture,
air-leakage and other energgompromising issue®art ofthe front-entry area windows are metal
framed storefront systenmiThe entry doors are fully glazed and metal framchergency exit doors are
constructed of metal and are in good conditi@wverall the building envepe appears to be in good
condition withno signs of outside air infiltration

2.5 On-Yte Generation

Branchburg Central Middle School has a 404 kW solar photovoltaic (PV) system installed on the roof. The
system provides 46% of the electricity required by the facility. Vanguard Energy Capitahhti@hal
power-purchase agreement provider, was the financier of the solar energy syBemchburg Central

Middle School does not have any other-site electric generation capacity.

2.6 EnergyUsing Systems

Lighting System

Interior lighting onsists of a&ombination of 32watt linearfluorescent T8 fixtures and lamps, andi:@tt

LED linear tubeddost of the fixtures are 2amp or 3lamp, 4foot long troffers with diffusersThe Board

of Education office (which is part of the building) lighting has beéwfitted to LED linear tubes and has
occupancy sensors as lighting control system. The libsditywith a combination of 3%vatt linear T8 and
26-watt compact fluorescent lamps (Chbjecessed cans with electronic ballasts. The remaining building
spaces (gymnasium, the kitchen, corridors, restramtiassrooms) are lit with 3&2att linear T8 fixtures
and lampsLighting control is provided blyoth occupancy sensors amdanual wall switchesExterior
lighting system consists parking IotLED and met halide outdoor walmounted fixtures.

Significant energy savings could be achieved by continuing to retrofit the existing lighting system with LED
linear tubes and LED lamps fixtures. Installing occupancy sensors in select areas will yield additigyal en
savings.

PleaseseeAppendixA: Equipment Inventor & Recommendatio 2 NJ 'y Ay @Sy (i 2NE 2F (K¢
equipment.
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Hot Water Heating System

The hot water system consists of
five (5) Aerco Benchmark?2.0
condensing boilersThe boilers
are ten (10) years old, and have
an output capacity of 1,800
kBtu/hr each with an estimated
efficiency of 88%They orate

in lead/lag with 3 or 4 operating
at a time depending the outside
weather conditiors.

The heatng hot water generated
by the boilers are circulated to
unit ventilators and the air
handlers withtwo (2) 15hp hot
water supply pumps equipped
with variable frequency drive
The boilers areonfigured in a variable flow distribution, and they have arutidulation sequencing
control system The unit ventilators are equipped with hot water coils, and dieqgbansion (DX) coils for
cooling and dehumidification in the classroarfibe boilers are in good condition and are well maintained.

LGEAEnergy AudiReportc Branchburg Central Middle School 13
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Direct Expansio n Air Conditioning System (DX)

Thee are twentysix (26)DXpackage units, seven
(7) DX splisystem units and (1) DX spigstem
heat pumplocated on the roof of the building.
The rooftoppackaged units vary in size between
6 to 27tons and provide heatg and air
conditioning to various spaces of the facilifihe

s split-systems mostly serviae server rooms and

a few small rooms while the package units serve
all other conditioned areas. All of the AC units are
constant air volumeThe unit ventilatorserving
the classroomsaire equipped with hot water coils
for space heating and DX coils for cooling and
dehumidification.

Domestic Hot Water Heating System

The domestic hot water (DHW) system for the facility consistisreé (3) gas water heates with staage
tanks The storage tanks are 100, 75 and g)@0ms respectivelyThe gas water heatsserve the kitchen
andrestroomsandhavean input capacity 6200, 75 and 15&Btu/hr.

Food Service

The school has a kitchen that is used to prepare approximég€l lunches per day for the students and
staff. Most of the lunch preparation is done using thetural gadired convection ovens and warmers
which appear to be energy efficient.

Refrigeration

The kitchen hashree (3) commercial refrigeratorsone (1) walk-in cooler,two (2) walk-in freezersand
eight(8) reach inrefrigeratorsused to store food prepared for school lunch&ke kitchen also has a free
standing commercial size freezer.

Building Plug L oad

There are approximately 238esktop computers 34 small printers,nine ©) copy machines, 12
refrigerators,three @) water fountains and several small electronic items locatedughout the facility
There isalso an11.5 kW kiln in the Art Room. The facilitgohas one(1) refrigerated beverage valing
machinewithout energysavings controls.

2.7 Water-Using Systems

There are 17 restrooms at this facility. A samplingesfrooms found thafaucets are rated for 2.gallons
per minute ¢pm) or higher, the toilets are rated at 2.5 gallons per flggpf) and the urinals are rated at
o2gpfd ¢KS FI dzOSia Ay (KS aiGdRSydiQa NBAGNR2YA I NB
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3 SITE ENERGY USEAND COSTS

Utility data forelectricity and natural gasvas analyzed to identify opportunities for savings. In addition,
data forelectricity andnatural gasvasevaluatedto determinethe annualenergy performance metrics
for the building in energy cogter square footand energy usage per square foofthesemetricsare 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 insulation levels, equipment efficieruaily
occupancy hoursghangesin occupancythroughout the yeay equipment operating hours, andnergy
efficient behavior of occupanll contribute to benchmarking scoreRlease refer to the Benchmarking
section within SectioB.4 for 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 annuaknergyconsumption andgnergycod of
the facilitywas developed from thimformation.

Figure7 - Utility Summary

Fuel Usage Cost
Electricity 1,063,105 kWh $100,395
Natural Gas 46,056 Therms $40,334
Total $140,729

The currentannual energygost for thisfacility is $140,729s shown in the chart below.

Figure 8 - Energy Cost Breakdwn

Electric
$100,395
71%

$140,729

LGEAEnergy AudiReportc Branchburg Central Middle School 15
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3.2 Electriaty Usage

Electricityis provided by JCP&The average electric costerthe past 12 monthsvas$0.118kWh, which

is the blended ratethat includes energy supply, distribution, and other charges. This ratesaéd
throughout the analysem this reportto assess energy costs and savifidgere are significant demand
charges for the school. Analysis of thieergy and demangrofile indicates that thee is not much of a
seasonal variation with respect wesage(mostly flat). This would indite that thereis not much of a
cooling load But also the building is less used during the summer months wiher is the greatest
cooling demandThe demand should be further investigatedith JCP&las the base kW does not appear
to go below250kW for most months.The monthly electricity consumption and peak demand are shown
in the chart below.

Figure9 - Electric Usage & Demand

Electric Usage & Demand

120,000
100,000
80,000
60,000
40,000
20,000

Electric Consumption
(kwh)

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

Figure 10 - Electric Usage & Demand

Electric Billing Data for Branchburg Central Middle School

. . Electric
Period Days in :
Ending Period Usage Demand (kWlpemand Cos$tT otal Electric Cos

(kwh)

1/7/16 31 81,383 272 $1,591 $8,491
2/4/16 28 88,234 265 $1,470 $9,028
3/4/16 29 83,186 263 $1,430 $9,764
4/4/16 31 86,746 263 $1,430 $7,936
5/3/16 29 90,044 247 $1,420 $10,109
6/2/16 30 85,435 289 $1,331 $7,633
6/30/16 28 91,569 357 $1,676 $8,613
8/2/16 33 93,120 245 $2,147 $8,228
8/31/16 29 88,376 321 $1,411 $5,219
9/30/16 30 104,847 451 $1,868 $4,940
11/1/16 32 80,819 294 $2,475 $12,400
12/5/16 34 86,433 451 $1,591 $7,759
Totals 364 1,060,192 451 $19,840 $100,120
Annual 365 1,063,105 451 $19,895 $100,395

LGEAEnergy AudiReportc Branchburg Central Middle School 16
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Natural Gas isrmpvided byPSE&GThe average gas cdst the past 12 months i$0.878therm, which is
the blended rate used throughout the analyses in this rep@ite monthlygas consumptiolis shownin

the chart below.

Figure 11 -Natural Gas Usage
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Gas Billing Data for Branchburg Central Middle School

Figure 12 -Natural Gas Usage

. . Natural Gas
Period Days in

; ) Usage Natural Gas Cos
Ending Period

(Therms)

1/29/16 34 11,180 $9,807
3/2/16 31 10,225 $8,465
4/1/16 33 5,088 $4,923
4/29/16 30 3,896 $2,519
5/27/16 28 1,765 $1,202
6/29/16 28 233 $252
7/29/16 32 133 $189
8/29/16 30 144 $196
9/29/16 31 255 $266
10/27/16 31 1,233 $882
11/30/16 28 5,057 $5,198
12/27/16 34 7,478 $6,988
Totals 370 46,687 $40,887
Annual 365 46,056 $40,334

LGEAEnergy AudiReportc Branchburg Central Middle School

17



New Jersey's e

J | cleanenergy

program™

CTRC

Results you can rely on

3.4 Benchmarking

This facility was benchmarked usiagrtfolio Manageranonline tool created and managed the United
StatesEnvironmental Protection Agen¢izPAYthrough the ENERGY $R®fprogram. Portfolio Manager
analyzes 2 dzNJ 0 dednBuRptighddatd, cost information, and operational use detaitsl then
comparesits performance against a national medigor similar buildingsf its type Metrics provided by
this analysis are Energy Usgensity (EUI) and an ENERGY S8a&tefor select building types.

TheEUR & | YSIFadaNBE 2F | FlLOAfAGe@Qa SySNHeE& O2yadzyLlia?z
O2YLI NAYy3 o6dzAf RAY3IEAQ SySNHE LISNF 2 NMatigh@l Siedian BUY LI NR Y
for that building type illustrates whether that building uses mordessenergy than similar buildingsf

its typeon a square footbasis.! L Aa LINBaSyiGSR Ay GSNyao&tdenaigyA S Sy
is the amount offuel and electricity consumed by a building as reflected in utility bills. Source energy
includes fuel consumed to generate electricity consumed at the site, factoring in electric production and
distribution losses for the region.

Figure 13 - Energy Use Intensity Comparisond Existing Conditions

Energy Use Intensity Comparison - Existing Conditions

Branchburg Central Middle

National Median

School Building Type: School (K-12)
Source Energy Use Intensity (kBju 114.8 141.4
Site Energy Use Intensity (kBHju/ft 58.3 58.2

Implementtion ofall recommended measures in this reparould improvethe buildinga S & EWYF G SR
significantlyas shown in théable below:

Figure 14 - Energy Use Intensity Comparison d Following Installation of Recommended Measures

Energy Use Intensity Comparison - Following Installation of Recommended Measures

Branchburg Central Middle National Median
School Building Type: School (K-12)
Source Energy Use Intensity (kBjufft 91.4 141.4
Site Energy Use Intensity (kBHju/ft 50.8 58.2

Many types of commerciabuildingsare alsoeligible toreceive @ ENERGY ST&$tore. This scoris a

percentile ranking from 1 to 100. @2 YLJ NJ3 & @& 2 dzNJ 0 dzA &neeity sihflar buldings NB &  LJS
nationwide. A score of 50 represents median energy performance, while a score of 75 means your building
performs better than 75 percent of all similar buildings nationwade may be eligible for ENERGY &TAR
certification Yourbuilding is eligible to receive a scofkéhis facility has a current score of 87.

A Portfolio MaragerStatement of Energy Performan8EP)vas generated for this facility, see
AppendixB: ENERGY STA&Rtatement of Energy Performance

For more information oiENERGY STAg&®lification go tohttps://www.energystar.@v/buildings/facility
ownersand-managers/existindpuildings/earnrrecognition/energystar-certification/how-app-1.

A Portfolio Manager account has been created online for your facility and you will be provided with the

login information for the account. ¥encourage you to update your utility information in Portfolio

Manager regularly, so that you can keep tradk 0 @ 2 dzNJ 0 dzA £ R AFyed @nbne ttai@ingfis2 N I y OS ¢
available to help you uSENERGY STAR® NI F2t A2 al yIF ASNJ (2 dcnatO] @2 dzNJ ¢
https://www.enerqystar.gov/buildings/training
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3.5 Energy EndJse Breakdown

In order to provide a complete overview of energy consumption across building systems, an energy
balance wa perbrmed at this facilityAn energy balance utilizes standard practice engineering methods
to evaluate all components of the various electric and-fireld systems found in a building determine

their proportional contribution to overall buildingnergy $sage.Thischart of energy endises highlights

the relative contribution of each equipment category to total energy usage. Ctrishelp determine
where the greatesbenefits might be foundfrom energy efficiencyneasures

Figure 15 - Energy Balance (% and kBtu/SF)

Energy Intensity by End Use (kBtu/sqft)

1.79 3%

6.70 12%

M Lighting Systems 1.10 2%

i Motor-Driven Systems .18 9%
i Electric HVAC
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4 ENERGY CONSERVATION MEASURES

Level of Analysis

The goal of this audit report is to identify potential energy efficiency opportunities, help prioritize specific
measures for implementation, and provide information thetBranchburg Central Middle School
regarding financial incentives for which they may qualify to implement the recommended measures. For
this audit report, most measures have received only a preliminary analysis of feasibility which identifies
expected rages of savings and costs. This level of analysis is usually considered sufficient to demonstrate
project costeffectiveness and help prioritize energy measures. Savings are basieel daw Jersey Clean
Energy Program Protocols to Measure Resource SadéatgsJune 29, 201Gpproved by the New Jersey
Board of Public Utilities. Further analysis or investigation may be required to calculate more precise
savings based on specific circumstances. A higher level of investigation may be necessary to support any
custom SmartStart or Pay for Performance, or Direct Install incentive applications. Financial incentives for
the ECMs identified in this report have been calculated based the NJCEP prescriptive SmartStart program
Some measures and proposed upgrade prgeuty be eligible for higher incentives than those shown
below through other NJCEP programs as described in Séttion

The following sections describe the evaluated measures.

4.1 Recommended ECMs

The measures belowave been evaluated by the auditor and are recommended for implementation at
the facility.

Figure 16 6 Summary of Recommended ECMs

Annual Peak Annual Annual . . ) Simple CQe
Electric Demanc Fuel Energy Cos S B e Paybacl Emissi
Energy Conservation Measure ] . . g.y " Install Cos Incentive Net Cost y' mlssm.m\
Savings Savings Savings Savings ® @ ®) Period Reductior
(kwh) (kW) (MMBtu (6] (yrsy**  (lbs)

Install LED Fixtures 16,075 . . $1,518.06 . . . 16,187

ECM 2

Retrofit Fixtures with LED Lamps 209,639 . $19,797.4( $136,897.4 211,105

ECM 3

Install LED Exit Signs 16,098 . . $1,520.25| $5,055.09 . . 16,211

| ECM 4install Occupancy Sensor Lighting Conrols_________| 42517 | 121 ] 00 | $401510] $31.330.0p $4.235.0 $27,095.00 6.7 | 42814
ECM ginstall VFDs on HotWaterPumps | 2139 ] 30 | 00 | $202057] $10,388.99 $0.00 | $10388.9h 5.1 | 21545 |

| ECM gRefiigerator/Freezer Case Electically Commutated Motors | 1,581 | 0.2 | 00 | $149.32 | $18198] $240.00] $1.579.80 106 | 1,502 |
| ECM JVending Machine Convol | 1612 | 00| 00| $15222 | $23000] $0.00 | $230.00] 15| 1623

TOTALS 308,918 82.1 0.0  $29,172.92 $195,878.79$32,615.0() $163,263.79 5.6 311,078

* - All incentives presented in this table are based on NJ Smart Start Building equipment incentives and assume proposed equipment meets minimum performance criteria
** - Simple Payback Period is based on net measure costs (i.e. after incentives).
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4.1.1 Lighting Upgrades

Recommended upgrades to existing lighting fixtures are summarizZeidumel?7 below.
Figure 17 6 Summary of Lighting Upgrade ECMs

Annual Peak Annual  Annual . . . Simple CQe
Estimated Estimated Estimated

Install Cos Incentive

® ®

. Electric Demanc Fuel Energy Cos
Energy Conservation Measure £l

Savings Savings Savings Savings

(KWh) (kW) (MMBtu (9 (Ibs)
ECM 1install LED Fixtures 16075 | 55 | 00 | $1,518.06] $10,157.60 $2,600.00 $7,557.6 5.0 | 16,187
ECM 2 Retrofit Fixtures with LED Lamps 209,639 | 60.3 | 0.0 | $19,797.40 $136,897.41$25,540.00$111,357.41 5.6 | 211,105
ECM JInstall LED Exit Signs 16,08 | 10 | 00 | $1520.25 $5055.04 $0.00 | $5055.04 33 | 16,211

During lighting upgrade planning and design, we recommend a comprehensive approach that considers
both the efficiency of the lighting fixturesd how they are controlled.

ECM 1: Install LED Fixtures

Summary of MeasuUgeonomics

Annual Peak Annual Annual . i i Simple CQe
Estimated Estimatec Estimated

Interior/ Electric Demanc Fuel Energy Cos Paybacl Emissions

. . . . ; Install Cos Incentive Net Cost .
Exterior Savings Savings Savings Savings ® © ® Period Reductior
(kwh) (kW) (MMBtu (&) (yrs) (Ibs)

Interior 0 0.0 0.0 $0.00 $0.00 $0.00 $0.00 0.0 0

Exterior| 16,075 5.5 0.0 $1,518.06| $10,157.60%$2,600.00 $7,557.6Q 5.0 16,187

Measure Description

We recommend replacing existing exterior fixtures contairfingh pressure sodium vapor amdetal
halide lamps with new igh performance light emitting diode (LED) light fixtures. This measure saves
energy by installing LEDs which use less power than other technologies with a comparable light output.

ECM 2: Retrofit Fixtures with LED Lamps

Summaryfdvleasurdeconomics

Annual Peak Annual Annual . ) i Simple CQe
) . Estimated Estimatec Estimated
Interior/ Electric Demanc Fuel Energy Cos . Paybacl Emissions
Install Cos Incentive Net Cost

Exterior Savings Savings Savings Savings © © © Period Reductior
(kwh)  (kw) (MMBtu ($) (yrs) (Ibs)

Interior | 209,639 60.3 0.0 | $19,797.40 $136,897.4%$25,540.06111,357.41 5.6 211,105

Exteriorl] O 0.0 0.0 $0.00 $0.00 $0.00 $0.00 0.0 0
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Measure Description

We recommend retrofitting existing fluorescent and incandescent lighting technologies with LED lamps.
Many LED tube lamps are direct replacements for existing fluorescent lamps and can be installed while
leaving he fluorescent fixture ballast in place. LED bulbs can be used in existing fixtures as a direct
replacement for most other lighting technologies. This measure saves energy by installing LEDs which
use less power than other lighting technologies yet proedaivalent lighting output for the space.

Additional savings from lighting maintenance can be anticipated since LEDs have lifetimes which can be
more than twice that of a fluorescent tubes and more thian (10) times longer than many
incandescent lamps

ECM 3: Install LED E XIT Signs

Summary of Measuteonomics

Annual Peak Annual Annual . i i Simple CQe
) . Estimated Estimatec Estimated
Interior/ Electric Demanc Fuel Energy Cos . Paybacl Emissions
Install Cos Incentive Net Cost

Exterior Savings Savings Savings Savings Period Reductior

(kwh) (kW) (MMBtu  ($) ®) ®) ®) rs)  (Ibs)

Interior | 16,098 1.0 0.0 $1,520.25 $5,055.09 $0.00 | $5,055.09 3.3 16,211

Exteriorl 0 0.0 0.0 $0.00 $0.00 $0.00 $0.00 0.0 0

Measure Description

We recommend replacing aticandescenbr compact fluorescent EXIT signs with LED EXIT signs. LED EXIT
signs require virtually no maintenance anali a life expectancy of at least 20 yedisis measure saves
energyby installing LED fixtures, which use less power than other technologies with an equivalent lighting
output.

4.1.2 Lighting Control Measures
Figure 18 8 Summary of Lighting Control ECMs

Annual Peak Annual Annual . . X Simple CQe
Estimated Estimated Estimated e
Paybacl Emissions

i X ) X Install Cos Incentive Net Cost i
Savings Savings Savings Savings ® ® ) Period Reductior|
(kwWh) (kw) (MMBtu % (yrs) (Ibs)

Electric Demanc Fuel Energy Cos

Energy Conservation Measure

ECM 4Install Occupancy Sensor Lighting Controls 42,517 . . $4,015.10| $31,330.00 $4,235.09 $27,095.00 6.7 42,814

During lighting upgrade planning and design, we recommend a comprehensive approach that considers
both the efficiency of the lighting fixtures and how they are controlled.
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ECM 4. Install Occupancy Sensor Li ghting Controls

Summary of MeaslEeonomics

Annual Peak Annual Annual i i ) Simple CGe
. Estimated Estimatec Estimated e
Electric Demanc Fuel Energy Cos Paybacl Emissions

i . ) ; Install Cos Incentive Net Cost ) i
Savings Savings Savings Savings © © ® Period Reductior,
(kwh)  (kw) (MMBtu (%) (yrs) (Ibs)

42,517] 12.1 $4,015.10] $31,330.0p%$4,235.0p $27,095.0p 6. 42,814

Measure Description

We recommendinstalling occupancy sensors to control ligitfixtures that are currentlycontrolled by
manual switchesn all restrooms, storage rooms, classroorofficesareas, etcLighing nsors detect
occupancy using ultrasorand/or infraredsensors. For most spaces, we recommekgiating controls use
dual technologysensors, whictcan eliminate the possibility of anylights turning off unexpectedly.
Lighting systems are enabled arhan occupant is detected. Fixtures are automatically tuwfédfter an
area has been vacant for a preset peri@hme controls also provide dimming options and all modern
occupancy controls can be easily oviglden by room occupant® allow them tomanually turn fixtures

on or off, as desirecEnergy savings resuli®m only operating lighting systems when they are required.

Occupancy sensors may be mounted on the wall at existing switch locationsited on the ceilingor

in remote locationsIn gneral, wall switch replacement sens@e recommendedor single occupant
offices and other small room€eilingmounted or remote mounted sensoge usedn locations without

local switchingor where wall switches are not in the lird-sight of the man work area and in large
spacesWe recommend a comprehensive approach to lighting design that upgrades both the lighting
fixtures and the controls together for maximum energy savings and imprigtetihgfor occupants.
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4.1.3 Variable Frequency Drive Measare

Our recommendations forariable frequency drive (VFD) measuaes summarizedh Figurel9 below.
Figure 19 6 Summary of Variable Frequency DriveECMs

ECM 5: Install VEDs on Hot Water Pumps

Summary of Measufeonomics

Measure Description

We recommendnstalling a variable frequency driw@/FD) to contraihe hot water pumps. This measure
requires that a majority of the hot water coils be served by&/ valves and that differential pressure
sensor is installed in the hot water loop. As the hot water valves close, the differential pressure increases
The VFD modulates pump speed to maintain a differential pressure setpoietgy savings ressfirom
reducing pump motospeed (and power) as hot water valves cloBee magnitude of energy savings is
based on the estimated amount of time that the system will operate at reduced loadvdfy3ralves are

not currently presentadditional work (and cost) will be required tocanfigure the system.

4.1.4 Food Service Equipment & Refrigeration Measures

Food service and refrigeration measuresommendations are summarizéuFigure20 below.
Figure 20 - Summary of Food Service Equipnent & Refrigeration ECMs
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