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Disclaimer

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

upgNF RSa G2 GKS FIOAfAGeQa SAypokiBaie sadimaryg 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 engering design document. Further design and analysis may be
necessary in order to implement some of the measures recommended in this report.

The energy conservation measures and estimates of energy savings have been reviewed for technical
accuracy. Howeve estimates of final energy savings are not guaranteed, because final savings may
depend on behavioral factors and other uncontrollable variables. TRC Energy Services and New Jersey
Board of Public Utilities (NJBPU) shall in no event be liable shoudttine energy savings vary.
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contractors and vendors, and/or cost estimates fr&8 MeansThe owner of the facility is encouraged

to independently confirmthese cost estimates and to obtain multiple estimates when considering
measure installations. Since actual installed costs can vary widebeffi@in measires and conditions,

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

installed costs vary frorastimates
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on program information available at the time of the report. Intiea 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
installingany energy conservation measures

10/27/2017
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1 EXECUTIVE SUMMARY

The New Jersey Board of Public Utilit(tBlBPYhas sponsored thisd.ocal Government Energy Audit
(LGEA) Report faxudrey W. ClarElementarySchool

The goal of aLGEAeport is to provide yowith information on how your facility uses energy, identify

energy conservation measures (ECMs) that can reduce your energy usproaiake information and

assistance to help facilitigmplementECMs ThelLGEAeport also contains valuable informatioon
FAYEFYOALE AYyOSyidA@Sa 7TNEBY(NICED foMiBpBmedth@ECMS. £ STy 9y SN

Thisstudy was conductetly TRC Energy Servicespag of a comprehensive effort to assiste Long
Branch Bardof Educationin controlling energy costs and protecting our environment by offeringde
rangeof energy managment optionsand advice

1.1 Facility Summary

Audrey W. ClarElementarySchooisa 46,100 square foot facilisgomprisedof two (2) floors otlassroom

space, office space and an-pllrpose room. The building is was originally constructed in 1964 and is in
fair condition. The building is in operation about 10 months in the year and open between 7:30 AM and
6 PM, Monday through Friday withtlé to no use on the weekends. The average number of occupants

in the building on a given day is 110. The building is 100% heated and sporadically cooled by unitary air
conditioning (AC) units.

Per discussions with facility personnel, their maintenara@cerns include the afjurpose room lighting,
exterior lighting, exhaust fans, the boilers, unit ventilators throughout the building and hydronic
distribution system. A thorough description of the facility and our observations are located in S&ction
GCIFHOAfAGE LYF2NXYIGAZY YR 9EAAGAY3I /2yRAGAZ2YA&E

1.2 Your Cost Reduction Opportunities

Energy Conservation Measures

TRC Energy Serviemsluatedl7 measireswhichtogetherrepresent an opportunity foAudrey W. Clark
ElementarySchoolto reduce annual energy costs by rough$21,409 and annual greenhouse gas
emissions by1257901bs CQ@e. We estimate that if almeasuresvere implementedas recommended

the projectwould payfor itselfin roughly13.0 years.The breakdown of existirgnd potential utility costs

after project implementationare illustrated in Figure 1l and Figure 2, respectively. dgether hese
measure represent an opportunity to reducsudrey W. ClarklementarySchoa @nnual energyse by

34%, as measured &m existing grid electricity and fuel purchase. This assumes that the PV array will
continue providing similar amounts of electric generation. Hypothetically, if we assume the PV array does
not exist, then these recommended measures represent an energyeasetion of27%, as measured

from total existing electricity and fuebnsumption

Together these measures represent an opportunity to reduce annual utility co§8%byThis may seem
aggressive, however the actual percent savings &8 when you consider the actual building electrical
consumption as the baseline rather than the electricity that is purchased from theigriddtual use
minusPVsystem generation

LGEAEnergy AudiReport¢ Audrey W. Clark Elementary School 6
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Figure 1 & Previous 12 Month Utility Costs

Electric
$12,783
Gas 44%
$16,317
56%

$29,099

Figure2b 6 Potential Post-Implementation Costs 6 Figure 2 ¢ Potential Postimplementation Costg
Actual (With the PV .System Electric Generation Theoretical(Without the PV System Electric
taken into account) Generation taken into account)

$16,317
$20,000 $16,317 $45,000

$15,000  $12,783 $40,000
$35,000
$10,000 $30,000
$5,000 $25,000
$20,000

S0

$15,000
Ele Gas
S s1000

$40,391

$21,924

$5,000
-$10,000 -$5,684 S0
Reduction: Reduction: ’ ’
B Pre-Implementation Cost M Post-Implementation Cost B Pre-Implementation Cost M Post-Implementation Cost

A detailed description chudrey W. ClarElementarySchoof) éxisting energy usean be found irSection

3, Site Energy Use and CasfBhe estimategostimplementation costs shown above is indicative of the
energy conservation measures reducing the electrical consumption and the electrical generation from the
PV System would in turn add electric back to the grid.

Since there is an existing PV Sgsiastalled at the facilityhe actual building electrical consumption and

costs are much higher than what is paid for and shown on utility bills. Therefore, in order to demonstrate

the postimplementation costs, two (2) figures are shown above. Thesfiraws the theoretical building

electrical costs and impact of energy conservation measures. The second shows the actual costs which
NEBadzZ Ga Ay | aySid yS3alriragsS O02adaé¢ 6KAOK Aa FaadzySl
generated eletricity back to the grid. It should be noted that this is for demonstration purposes only and

GKS | Oldzrtf FSIFraArAoAftAade 2F NBRAZOAYy3a GKS o0dzAf RAY3IAQ3
would need to be investigated further.

LGEAEnergy AudiReportc Audrey W. Clark Elementary School 7
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Estimates ofthe total cost, energy savings, and finaldncentives for the proposed energy efficient
upgrades are summarized beldwFigure3. . A lrief descriptionof eachcategory can be found below
and adescriptionof savings opportunitiesan be found irSectiordZ Enérgy Conservation Measuges

Figure 3 8 Summary of Energy Redudion Opportunities

Annual Peak Annual Annual . ) . Simple CQe
Electric Demanc Fuel Energy Cos S Paybacl Emissi
Bty Colrs i 1§ sesllie Recommend? _ . ) O &0 | stall Cos Incentive  Net Cost 0 ISl
Savings Savings Savings Savings © @ ® Period Reductior
(kwh) (kw) (MMBtu (&) (yrs)**  (Ibs)
ECM 1Install LED Fixtures Yes 16,206 3.3 0.0 $3,227.67| $56,829.42 $3,800.00 $53,029.42 16.4 16,320
ECM 2Retrofit Fluorescent Fixtures with LED Lamps and Drivers Yes 35,677 11.0 0.0 $7,105.51| $67,591.83 $5,800.00 $61,791.83 8.7 35,927
ECM JRetrofit Fixtures with LED Lamps . . $39.21 $268.77 $0.00 $268.77
Install Occupancy Sensor Lighting Controls . . $2,203.97| $11,450.00 $1,115.00
Install Photocell Controls
Replace Exhaust Fan Motors | ves | 287 | 02| 00 | $57.12 | $350674 $0.00 | $3.596.74 630
ECM 7Install VFD on AHU Supply Fans and Upgrade Motors Yes 2,005 0.9 0.0 $399.24 | $6,760.31] $0.00 $6,760.3] 16.9 2,019
ECM §Install Unit Ventilators with EC Motors Yes 1,126 0.7 0.0 $224.31 | $112,188.46 $0.00 | $112,188.46 500 1,134

ECM 9Install VFDs on Hot Water Pumps and Motor Upgrade Yes 6,431 1.6 0.0 $1,280.77|

$8,152.44  $0.00 $8,152.44 6.4 6,476

ECM 1finstall High Efficiency Electric AC 1251 | 04 | 00 | $249.24 | $2,992.44 s$184.00| $2,808.44 113 | 1,260

ECM 1finstall High Efficiency Hot Water Boilers | ves | o | 00 [ 2076 $2433.74| $65816.2] $7,581.2 $58,235.0 26,646

ECM 1nstall Pipe Insuiation | ves | 0 | 00] 18] $18%2 $43.50

ECM 18nstall High Efficiency Gas Water Heater . $2,284.76 $8,022.08 $7,972.08

ECM 1finstall Low-Flow Domestic Hot Water Devices . $207.27 | $114.72 $114.72

ECM 1EComputer Power Management Software Yes 2,416 0.0 0.0 $481.14 | $3,010.00 $0.00 $3,010.00 6.3 2,433

ECM 1fReplace Refrigeration Equipment with Smaller Energy Star Eqdlipme)ﬂF,s 2,035 0.2 0.0 $405.33 | $1,300.00 $0.00 $1,300.00 3.2 2,049

ECM 1Blower Door Testing & Building Envelope Improvements Yes 667 0.0 76.1 $948.58 | $13,830.00 $13,830.00 14.6 9,585
Installation of an Energy Management Sy stem No 666 0.0 116.6 [ $1,381.79 $69,150.0¢J $0.00 $69,150.04) 50.0 | 14,319
Instalation of VRF Systems (Optional) No 1,522.4 $4,858.27[ $315,000.0 $0.00 | $315,000.90 64.8 | 120,354

TOTALS 22.8 3934 $22,791.14 $367,444.£8$19,063.53 $348,381.(5
* - 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).

15.3

TOTALS (Recommended) 92,724 22.8 2769 $21,409.3% $298,294.£8%$19,063.53 $279,231.05

LightingUpgrades generally involve the replacement of existing lighting components such as lamps 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 involve the installation of automated controls to turn off lights or
reduce light output whemot needed Automated control rduces reliance on occupant behavior for
adjusting lights. These measures save energy by reducing the amount of time lights are on.

Motor Upgrades generally involvereplacing older standard efficiency motors witthigh efficiency
standard NEMA Premiun Motors replacemens generally assume the same size motqust higher
efficiency. Ahough occasionally additional savings can be achieved by downsizing motors to better meet
current load requirementsThis measure saves energy by reducing the powed bgehe motorsdue to
improved electrical efficiency

LGEAEnergy AudiReport¢ Audrey W. Clark Elementary School 8
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Variable Frequency Drive@/FDs)are motor control devices. Thesmeasurescontrol the speed of a
motor so that the motor spins at peak efficiency during partial load conditions. Sensors adapebe
to flow, temperature or pressure setting&hich is much more efficient that usagevalveor damperto
control flow rates orrunning themotor at full speed when only partial power is needéthese measures
save energy bgontrollingmotor usagemore efficiently

Electric Unitary HVA@®easuregyenerally involve replacingder inefficient air conditioning systems with
modernenergyefficient systems.New air conditioning systems can provide equivalesoling to older

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

Gas Heating(HVAC/Procesaneasuresgenerally involvereplacing olér inefficient hydronic heating
systemswith modern energy efficient systems. Gas heating systems can provide equikiabirig
comparedto older systemst a reduced energy castThese measures save energy by reducing the fuel
demands fotheating due to improved combustion and heat transtficiency

HVAC Systertmprovementsgenerally involve the installation of automated controlsréaluce heating
and cooling demandiuring periods of reduced demandThese measures could encompass changing
temperature setpoints, using outside air fivee cooling, or limiting excessive outside air during extreme
outdoor air temperature conditions These measures save energy by reducivg demand onHVAC
systems andhe amount of timesystems operate

Domestic Hot Water upgrade measuresgenerally ivolve replacing olé@r inefficient domestic water
heating systems with modern energy efficient systems. New dombstigvater heating systems can
provide equivalentor greater, water heating capacity compared tder systemsat a reducedenergy
cost These measures save energy by reducing the fuel disedomestichot water heating due to
improvedheatingefficiencyor reducingstandby losses

Energy Efficient Practices

TRC Eergy Services also identified) low costor no costenergy efficient pradt OS & @ I FIL OAf AL
performance can be significantly improved by employing certain behawogberational adjustments

and by performing better routine maintenanceon building systems. hEse practicescan extend

equipment lifetime improveoccupant comfortprovide betterhealth and safetyas well as reducannual

energyand O&Mcosts Potential @portunities identified atAudrey W. ClarkElementarySchooinclude:

Reduce Air Leakage

Close Doors and Windows

Perform Proper Lighting Maintamce

Develop a Lighting Maintenance Schedule

Ensure Lighting Controls Are Operating Properly
Perform Routine Motor Maintenance

Clean Evaporator/Condenser Coils on AC Systems
Clean and/or Replace HVAC Filters

Check for and Seal Duct Leakage

Perform Proper Biler Maintenance

= =4 =4 =4 -4 -4 -8 -8 -8 9

For details on these Energy Efficient Practices, please refgxctmn5.

LGEAEnergy AudiReport¢ Audrey W. Clark Elementary School 9
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1.3 Implementation 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
pursue individual ECMs separately, groups of E@Ma,comprehensive 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 assciated with the implementation of energy efficiency projects. Prior to implementing any
measure, please review the relevant incentive program guidelines before proceeding. This is important
because in most cases you will need to submit applicationthiéincentives prior to purchasing materials

or commencing with installation.

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

SmartStart (SS)

Direct Install (DI)

Energy Savings Improvement Program (ESIP)
Demand Response Enerfyggregator

=A =4 =4 =4

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 program. To
participate in this program you mayilize internal resources, or an outside firm or contractor, to do the
final design of the ECM(s) and do the installation. Prograrappeoval is required for some SS incentives,

so only after receiving prapproval should you proceed with ECM instatiat The incentive estimates

listed above inFigure3 are based on the SS program. More details on this program and others are
available in Sectio.

This facility may also qualify for the Direct Install program which can provide turnkey installation of
multiple measures, through an authorized network of pepating contractors. This program can provide
substantially higher incentives that SmartStart, up to 70% of the cost of selected measures, although
measure eligibility will have to be assessed and be verified by the designated DI contractor and, in most
cases, they will perform the installation work.

Forlargerfacilities with limited capital availabilityo implement ECMs, project financing mbg available
through the Energy Savings Improvement Program (ESipported directly by the NJBFESIP praides
government agencies witbroject developmentdesign, and implementatiosupportservicesas well as
attractivefinancing for implementing ECM&NnLGEA reportor other approved energy audif required
for participationin ESIPPlease efer to Section7.3for additional information on the ESIP Program.

The Demand Respon&mergy Aggregator is adn-NJCER)rogram designed to reducglectric load at
commercial facilitieswhen wholesalelectricityprices are high awhenthe reliability of the electric grid

is threateneddue to peakpower demand Demand Response (DR) service providers (a.k.a. Curtailment
Service Providers) are registered with PIJM, titependent system operator (ISO) for mAitlantic state
region that is charged with maintainingdeetric grid reliability By enabling grid operators to call upon
commercial facilitieso reducetheir electric usage during times of peak demand, the grichade more
reliable and overall transmission costs are reduced for all ratepayers. Curtailment Service Providers
provide regular payments to medium and large consumers of electric power for their participation in DR
programs. Program participation is vabary andfacilitiesreceive payments whether or nahey are
called upon to curtail their loaduring times of peak demandefer to Sectiofifor additional information

on this program.

LGEAEnergy AudiReport¢ Audrey W. Clark Elementary School 10
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Additional information on relevant incentive programs is located in Segtiofou may also check the
following website for more detailsvww.njcleanenergy.com/ci

LGEAEnergy AudiReportc Audrey W. Clark Elementary School 11
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2 FACILITY INFORMATIONAND EXISTING CONDITIONS

2.1 Project Contacts
Figure4 & Project Contacts

Name Role = \VET] Phone #

Customer

Ann Degnan Facilities Manageradegnan@longbranch.k12.nj.us |732-733-3521

. Assistant Facilitieg . .

Gary Vecchione gvecchione@longbranch.k12.nj.us732-600-7979
Manager

Peter Genovese Il Busu@;s pgenov ese@longbranch.k12.nj.us
Administrator

TRC Energy Services

Aimee Lalonde |Auditor |a|a|0nde@trcsolutions.com |(732) 855-003

2.2 General Site Information

OnMarch 21, 2017TRC Energy Services performed an energy aullitégrey W. ClarklementarySchool
located in Long Branch, NORC Enerdy S NJ3teamSrietnith0 to review the facilityoperations and
help focus our investigation on specific energing systems.

Audrey W ElementanyClarkElementarySchooisa 46,100 square foot faciligpmprisedof two (2) floors

of classroom space, office space and aspatpose room. The building was originally constructed in
1964 and is in fair condition. The building is 100% heated and sporadically cooled by unitary air
conditioning (AC) units.

Per discussions with facility personnel, their maintenance concerns include {érpdise room lijhting

and the exterior lighting. Fixtures are said to need replacement. The exhaust fans are said to be in poor
condition, some inoperable and all need to be replaced. The boilers are over 50 years old, in poor
condition and labor intensive. They rapireplacement. The hydronic heating system serves unit
ventilators throughout the building which are in poor condition. They are said to have broken dampers
and have low performance. Additionally, the distribution piping is an issue. The undergripimgl it

said to be rusted. There are also many drafts around the unit ventilators which needs to be addressed.
The energy conservation measures within this report are aimed to highlightetiestive energy saving
opportunities as well as address tleeaintenance issues and equipment conditions.

2.3 Building Occupancy

The school building is in operation about 10 months in the year and open between 7:30 AM and 6 PM,
Monday through Friday with little to no use on the weekends. The average number of otsimpdme
building on a given day is 11The typical schedule is presented in the table below

Figure5 - Building Schedule

Building Name Weekday/Weeken®perating Schedu
Audrey W. Clark School Weekday |7:30 AM - 6:00 PM
Audrey W. Clark School Weekend |NoUse

LGEAEnergy AudiReportc Audrey W. Clark Elementary School 12
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2.4 Building Envelope

The building is constructed of concrete masonry units with a brick fagatie. buildng has flat roofs

which appear in good conditioriThe building has double pane operable windows with metal frames and
interior shades. The exterior doors are typically metal with glass panes and metal frames. Corridor areas
have large double pane fixaglindows with metal frames. The sealant around these fraiméa poor
conditionand the windows are a main source of air infiltratiofiheexteriordoors haveeither missing or

worn weatherstripping materials which show signs of excessive infiltrafidre building envelope has
deficiencies and contributes to a significant amount of air infiltration. The unit ventilators, windows and
doors are the main contributor to these drafts. There is an opportunity for energy savings by performing
blower door testing and implementing air sealing strategies to reduce air infiltration, thus reducing the
f2FR 2y GKS o0dzZAf RAY3IQa |1 +!/ aegadasSvao

2.5 On-Yte Generation

Audrey W. ClarElementarySchool installed a roof mounted 100.815 kWDC photovoltaic (saterngy
generation system, operating exclusively as a Net Metering Photovoltaic Solar Electric Facility (SEF). This
Solar Electric Facility is comprised of thittyee (33) strings each with thirteen (13) Motech MTR23%

MSC 235 Watt polgrystalline siton photovoltaic modules in series with a maximum nominal voltage of

600 VDC. These strings are fed through three (3) combiner boxes each with a 210 amp, 600 volt integrated
DC disconnect and to one (1) PVPowered 100 kW thhese208 VAC inverter.

Thee is one (1) PVPowered inverter systems. Each inverter system consists of an Inverter Control Switch,
a DC Disconnect, a PVPowered 100 kW inverter and an AC Disconnect. TiphaseAC output from

each inverter is fed through a thrgghase 208 VAC iwtion transformer within the inverter, and the

output is connected to the line side of an existing Customer distribution panel via one (1) 400 amp, 208
VAC disconnect fused at 350 amps. Power from this net metering system is connected on the Customer
side of a JCP&L revenue grade electric meter.

LGEAEnergy AudiReportc Audrey W. Clark Elementary School 13
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The PV System generaté8% of the total annual electrical consumption for the building. Based on the
information provided for the PV system generation and the building utility bills, the chart below
demonstrates what the actual electric consumption of the building is in comparison to what is generated
and what is paid for from the grid.

Electric Usage

ggm 35 -
7 e
g . | : |,.; i _13 =
,}*‘MMMMM g ™ ™ g™
= Electric Use From Geid Actual Electrical Conyumption  ———PV System Generation

2.6 EnergyUsing Systems

Lightingg The building is primarily lit by linear fluorescent fixtures which contain 32W T8 lampsre&ix
throughout the building include surface mounted wraps, recessed troffer fixtures or industrial fixtures.
Some areas have compact fluorescent lamp fixtures.

LGEAEnergy AudiReportc Audrey W. Clark Elementary School 14
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The alpurpose room and break out room are lit by metal halide recessed fixtures wehidh contain
400W lamps. The ghurpose room also recessed troffer fixtures with T&hps. The allpurpose room
lighting is anaintenanceconcern due to the inaccessibility and current inefficient technology.

The exterior lighting includes walack fixtures and pole mounted flood light fixtures which contain 100W
and 250W metal halide lamps, respectively. The entrances along the exterior of the building above
exterior doors include compact fluorescent lamps which are in poor condition anéthofe@eplacement.

There is an opportunity for energy savings by upgrading to LED technology throughout the interior, high
bay and exterior applications.

Lighting Contras ¢ The lighting throughout majority of the rooms are manually controlled via wall
switches. There is an opportunity for energy savings by the installation of occupancy based sensors in
beneficial locations. The exterior lighting is controlled by a tingéclehich is in poor condition.

Motors ¢ The HVAC systems that serve the building include fan and pump motors which are generally in
poor condition and of standard efficiency. These include hot water pumps, exhaust fans and the fans
within air-handling uiits (AHUSs), unit ventilators (UVs) and cabinet unit heaters (CUHs). Majority of
equipment appears to be in poor condition. There is an opportunity for energy savings by replacing the
hot water pump motors with premium efficient motors and installing able frequency drives. There is

an opportunity for energy savings by replacing the supply fan motors with premium efficient motors and
installing variable frequency drives in the air handling units that serve thmugdbse room. There is an
opportunity for energy savings by replacing the capacitor supply fan motors in unit ventilators with high
efficiency electricalicommutated motors (ECMs) which have variable speed capabilities.

LGEAEnergy AudiReportc Audrey W. Clark Elementary School 15
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Pt R g TR
Domestic HotWater ¢ The building is supplied domestic hot water &y electric storage tank water
heater. This 50 gallon unit is of standard efficiency and fair condition. There is an opportunity for energy
savings by replacing the existing water heater with a high efficigagfired condensing hot water heater.
Thesink aerators throughout the building are fit with higher flow devices (2.2 gallon per minute). There
is an opportunity for energy savings by replacing these aerators with low flow devices.

HVAC Systems and Equipmenthe building is heated bytgydronic heating system served by two (2)
gasfired cast iron hot water boilers. The boilers are over 50 yeararaldast their useful life. They are

in poor condition and have mechanical linkage boiler burner controls. Hot water is supplied thiheugh
system serving unit ventilators, perimeter radiators and the air handling units that serve {merpdise

room. The chilleiis in poor condition and has rusted coils. There is an opportunity for energy savings by
replacing with a gafired high effciency condensing hot water boiler with electronic burner controls.

The unit ventilators in the building are in poor condition and many of the fresh air dampers are broken.
The motors need frequent replacement and there are wiring issues. Téws filte also in poor condition
which negatively affects the equipment performance. There is an opportunity to replace unit ventilators

LGEAEnergy AudiReportc Audrey W. Clark Elementary School 16
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with new unit ventilators equipped with EC Motors throughout the buildiftgere are akhandling units
(AHUS that senre a large alpurpose roomare in fair condition.

There are two split AC Systems that are of standard efficiency and fair condition. These serve the server
room and an office area. There is an opportunity for energy savings by replaciogitio®r condensing
unit that serves the server room with a high efficiency unit.

LGEAEnergy AudiReportc Audrey W. Clark Elementary School 17
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the original pneumatic control system that is no longer operatioffdlere is an opportunity for energy
savings by installing an Energy Management System, however this is cost prohibitive.

j =i
) Tramsaa N,

Plug LoadEquipmentg There is general office and café equipment throughout the building. There are
also gadired and electric mal prep equipment, as well as a number of refrigeration equipment. There
were some empty refrigeration equipment which provides an opportunity for energy savings by replacing
with compact high efficiency equipment. The computers throughout the buildsmy@ovide a potential

for implementing energy management software.

2.7 Water-Using Systems

There are manyestrooms at this facility. A sampling of restrooms found that all of the faucets are rated
for 22 gpm or higher There is an opportunity for engy savings by installing low flow (0.5 gallon per
minute) aerators on sinks throughout the building.

LGEAEnergy AudiReportc Audrey W. Clark Elementary School 18
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3 SITE ENERGY USEAND COSTS

Utility data forElectricity and Natural Gagas analyzed to identify opportunities for savings. In addition,
data forElectricity and Natural Gagasevaluatedto 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 insulation levels, equipment efficierajly
occupancy hoursgchangesin occupancythroughout the yeay equipment operating hours, andnergy
efficient behavior of occupantll contribute to benchmarking score®lease refer to the Benchmarking
section within SectioB.4for additional information.

3.1 Total Cost of Energy

The following energy consumption and cost data is based on the lastohgh period of utiliyy billing
data that was providefbr eachutility. A profile of he annuaknergyconsumption aneénergycostof the
facility was developed from thimformation.

Figure6 - Utility Summary

or Audre a 00

Fuel Usage Cost
Electricity 64,182 kWh $12,783
Natural Gas 15,226 Therms $16,317
Total $29,099

The currentannual energyost for thisfacility is $29,099as shown in thehart below.

Figure7 - Energy Cost Breakdown

Electric
$12,783
Gas 44%
$16,317
56%

$29,099

LGEAEnNergy AudiReport¢ Audrey W. Clark Elementary School 19
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3.2 Electriaty Usage

Electricityis provided by JCP&TLhe average electric costerthe past 12 monthsvas$0.199kWh, which

is the blended ratethat includes energy supply, distribution, and other charges. This ratesaéd
throughaut the analyses in this report to assess energy costs and savings. The facility pays demand
charges.Themonthly electricityconsumption and peak demarade shownin the chart below.

Figure8 - Graph of 12 Months Electric Usage & Demand

Electric Usage & Demand
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Figure9 - Table of 12 Months Electric Usage & Demand

Electric Billing Data for Audrey W. Clark School

Period Days in Electric .
. i Usage Demand (kWWpemand CostT otal Electric Cog
Ending Period
(kwh)

9/2/15 33 442 72 $197 $307
10/2/15 30 727 70 $366 $968
11/3/15 32 703 56 $298 $876
12/4/15 31 4,421 63 $336 $1,449
1/5/16 32 10,458 59 $316 $1,494
2/2/16 28 16,497 61 $324 $2,122
3/2/16 29 14,842 62 $343 $1,979
3/31/16 29 6,468 56 $306 $1,088
4/29/16 29 4,219 51 $288 $849
5/31/16 32 4,483 50 $298 $881
7/1/16 31 523 46 $263 $395
7/30/16 29 399 46 $263 $375
Totals 365 64,182 72.3 $3,599 $12,783
Annual 365 64,182 72.3 $3,599 $12,783
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Natural Gas is provided INJ Natural Gas'he averaggas cosfor the past 12 months i$1.072therm,
which is the blended rate used throughout the analyses in this refibg.monthlygas consumptioris

shownin the chart below.

Figure 10 - Graph of 12 Months Natural Gas Usage

Natural Gas Usage
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FHgure 11 - Table of 12 Months Natural Gas Usage

Gas Billing Data for Audrey W. Clark School

. . Natural Gas
Period Days in

. . Usage Natural Gas Cos
Ending Period

(Therms)

9/10/15 30 0 $349
10/8/15 28 2 $351
11/9/15 32 448 $701
12/10/15 31 1,465 $1,518
1/12/16 33 2,546 $2,381
2/12/16 31 3,846 $3,420
3/15/16 32 3,267 $2,958
4/11/16 27 2,080 $2,009
5/11/16 30 1,381 $1,452
6/13/16 33 276 $570
7/14/16 31 0 $349
8/12/16 29 0 $349
Totals 367 15,310 $16,406
Annual 365 15,226 $16,317

LGEAEnergy AudiReport¢ Audrey W. Clark Elementary School
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3.4 Benchmarking

This facility was benchmarked usiRgrtfolio Managey an online tool created and managed tine U.S.
Environmental Protection Agen¢gPAjhrough the ENERGY Sit4program Portfolio Manageanalyzes

@ 2 dzNJ 0 ddn$uRptiohI@a3 cost information, and operational use detaild thencompares its

performance against a national medi&ar similar building®f its type Metrics provided by this analysis

are Energyse Intensity (EUI) and an ENERGY STAR Score for select building types.

EnergyUsely i SyaArdGe Aa I YSIF&ada2NB 2F || FLOAftAGe&Qa SySNH@
YSGNRAO F2NJ O2YLI NAYy3I o6dzA f RAYI&Q WildiSgNuERRthe lniSiond 2 N | vy O
median EUI for that building type illustrates whether that building uses raptessenergy than similar

buildingsof its typeon a square footbasis.! L A& LINBaSyGdSR Ay (GSN¥Ya 2F aaa
Site energyd the amount of fuel 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 12 - Energy Use Intensity Comparisond Existing Conditions

Energy Use Intensity Comparison - Existing Conditions

National Median
Building Type: School (K-12)
Source Energy Use Intensity (kBjufft 49.6 141.4
Site Energy Use Intensity (kBfy/ft 37.8 58.2

Audrey W. Clark School

Implementtion ofall recommended measures in this reparould improvethe buildinga S & EWYF § SR
significantlyas shown in the Table below:

Figure13 - Energy Use Intensity Comparisond Following Installation of Recommended Measures

Energy Use Intensity Comparison - Following Installation of Recommended Measures

National Median
Audrey W. Clark School _
Building Type: School (K-12)

Source Energy Use Intensity (kBjufft 215 141.4
Site Energy Use Intensity (kBhy/ft 24.8 58.2

Many types of commerciabuildingsare alsoeligible toreceive @ ENERGY STiABcore. This scoris a

percentile ranking from 1 to 100. tomg N3 a @2 dzNJ o0dzAf RAy3Qa Sy SNHE& LISNJ
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 f&NERGY ST&R
certification. Youbuildingis not is one of the building categories that are eligtbleeceive a score.

This facility has a current score of. 95

APortfolio MaragerStatement of Energy Performan¢8EPyvas generated for this facility, se
AppendixB: EPA Statement of Energy Performance

For more information on Energy Star certification gohttps://www.energystar.gov/buildings/facility
ownersand-managers/existindpuildings/earnrrecognition/energystar-certification/how-app-1
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clieanenerqgu

A Portfolio Manager account has been created online for your facility and you will be provitietthev
login information for the account. We encourage you to update your utility information in Portfolio
al Yyl 3SNJ NB3dz I NI e>X a2 GKFG @2dz Oy (SSL) GNFX¥O1 27
available to help you use Energy Star Poktfdl al yF 3SNJ G2 (NI O1 @2dzNJ odzA f RA
https://www.energystar.gov/buildings/training
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3.5 Energy EndJse Breakdown

CTRC

In order to provide a complete overview of energy consumption ackeskling systems, an energy
balance wa performed 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 usageThischart 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

Figure14 - Energy Balance (% andkBtu/SF)

Energy Intensity by End Use (kBtu/sqft)

1.37, 3%\
1.04 2% s

i Lighting Systems
& Motor-Driven Systems
u Electric HVAC

i Fuel-Fired 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 pricsjiezeific
measures for implementation, and provide information to theidrey W. ClarkElementarySchool
regarding financial incentives for which they may qualify to implement the recommended measures. For
this audit report, most measures have received amlgreliminary analysis of feasibility which identifies
expected ranges of savings and costs. This level of analysis is usually considered sufficient to demonstrate
project costeffectiveness and help prioritize energy measures. Savings are basieel dav Jersey Clean
Energy Program Protocols to Measure Resource Savatgd March 17, 2014approved by the New
Jersey Board of Public Utilities. Further analysis or investigation may be required to calculate more precise
savings based on specific circumstas. 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 NJCERppixesBmartStart program.

Some measures and proposed upgrade projects may 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 below have been evaluated by the auditor and are recommended for implementation at
the facility.

Figure15 8 Summary of Recommended ECMs

Annual Peak Annual Annual . . . Simple CGQe
Electri D Fuel E c Estimated Estimated Estimated i [
. ectric emanc Fuel ner os ) aybacl Emissiong|
Energy Conservation Measure Recommend? o Install Cos Incentive Net Cost Y

Savings Savings Savings Savings Period Reductior

(Kwh) (kW) (MMBtu %) ) (7 ) (yrs)** (5]

ECM 1

Install LED Fixtures

Yes

16,206

3.3

0.0

$3,227.67

$56,829.4

b $3,800.00

$53,029.42

16.4

16,320

ECM 2

Retrofit Fluorescent Fixtures with LED Lamps and Drivers

Yes

35,677

11.0

0.0

$7,105.51]

$67,591.8

$5,800.0Q

$61,791.8

8.7

35,927

ECM 3

Retrofit Fixtures with LED Lamps

Install Occupancy Sensor Lighting Controls

$39.21

$268.77

$0.00

$268.77

$2,203.97| $11,450.00 $1,115.0 $10,335.0

ECM 7

Install Photocell Controls

Replace Exhaust Fan Motors

Install VFD on AHU Supply Fans and Upgrade Motors

|__ves | 287 ] 02| 00 | $57.12 | $35967§ _$0.00 | $3596.76

Yes

2,005

0.9

0.0

$399.24

$6,760.31

$0.00

$6,760.31]

16.9

2,019

ECM §

Install Unit Ventilators with EC Motors

Yes

1,126

0.7

0.0

$224.31

$112,188.9

6 $0.00

$112,188.5

6 500

1,134

ECM 9

Install VFDs on Hot Water Pumps and Motor Upgrade

$1,280.77|

$8,152.44

$0.00

$8,152.44

[ECM 1fnsial High Efciency ElecticAC | ves | 1251 | 04 | 00 | soaoe| s2.092.4d siseoo| s2eosed 113 | 1200 |
[ECM 1finsiall High Effciency HotWeter Bolers | Yes | 0| 00 | 227.6| 52.438.74] 65.816.2f 57,5612 55823501 239 | 26,646 |
[ECM tpnsiPpensuaion | ves | 0 | 00| 18 | 1802 | sasc0| 000 | s@s0| 23 | 207 |

ECM 18

nstall High Efficiency Gas Water Heater

$2,284.76

$8,022.08

$7,972.08

ECM 1

nstall Low-Flow Domestic Hot Water Devices

$207.27

$114.72

$114.72

ECM 15Computer Power Management Software Yes 2,416 0.0 0.0 $481.14 | $3,010.00 $0.00 $3,010.00 6.3 2,433
ECM 1fReplace Refrigeration Equipment with Smaller Energy Star EqiiipmeXies 2,035 0.2 0.0 $405.33 | $1,300.00  $0.00 $1,300.00 3.2 2,049
ECM 1pBlower Door Testing & Building Envelope Improvements Yes 667 0.0 76.1 $948.58 | $13,830.0 $0.00 | $13,830.0p 14.6 9,585

TOTALS (Recommended)

22.8

276.9 $21,409.3% $298,294.£8%$19,063.53 $279,231.05 13.0
* - 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).
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4.1.1 Lighting Upgrades
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Recommended upgrades to existing lighting fixtures are summariZédumel6 below.

Figure 16 6 Summary of Lighting Upgrade ECMs

Energy Conservation Measure

Annual

Peak Annual

Electric Demanc Fuel

Savings Savings Savings

(kwh)

(kW) (MMBtu

Annual

Energy Cos

Savings

®

Estimated Estimated Estimated

®

Install Cos Incentive

®

Net Cost
(%)

Simple
Paybacl Emissions
Period Reductior|

(yrs)

COe

(Ibs)

ECM 1JInstall LED Fixtures 16,206 3.3 0.0 $3,227.67| $56,829.42 $3,800.00 $53,029.4% 16.4 16,320
ECM ZRetrofit Fluorescent Fixtures with LED Lamps and Drivers 35,677 11.0 0.0 $7,105.51| $67,591.88 $5,800.00 $61,791.83 8.7 35,927
ECM 3JRetrofit Fixtures with LED Lamps 197 0.1 0.0 $39.21 $268.77 $0.00 $268.77 6.9 198

During lighting upgrade planning and design, we recommend a comprehensive approach that considers
both the efficiency of the lightingdtures and how they are controlleBlease seéppendixA: Equipment
Inventory & Recommendationgor a detailed list of théocations andecommendedupgrades for each

lightingmeasure

ECM 1: Install LED Fixtures

Summary of MeasuUEeonomics

Annual Peak Annual Annual . i ) Simple CGe
) ) Estimated Estimatec Estimated
Interior/ Electric Demanc Fuel Energy Cos i Paybacl Emissions
. . ) . : Install Cos Incentive Net Cost )
Exterior Savings Savings Savings Savings © © © Period Reductior
(kwh) (kW) (MMBtu %) (yrs) (Ibs)
Interior [ 11,600] 3.3 0.0 $2,310.27| $53,704.00$3,000.0p $50,704.0p 21.9 11,681
Exterior] 4,606 | 0.0 0.0 $917.40 | $3,125.47 $800.00| $2,325.44 2.5 4,639

Measure Description

We recommendeplacing the compact fluorescent lamp high bay fixtures in the Gyrdfamene with

new LED high bay fixtures. This measure includes the replacement of fixtures and assumes the ability to
reuse the existing mounting configuration. The existing lamps frequently burn out and the maintenance
is problematic due to the need to use a lifthelproposed fixtures are new high performance LEDs which
have much longer lifespans. Therefore this measure saves energy by reducing the electrical demand and
use of the gymnasium light fixtures, improves light output as well as significantly reducdsedequ
maintenance.

This measure also recommends replacing the exterior metal halide lamp fixtures with LED fixtures. This
measure also includes the replacement of exterior wall mounted and flood fixturefoormne with new

LED wall pack and flood fixturé his measure saves eneigy installing LEDs which use less power than
other technologies with a comparable or improved light output. Additioselingsfrom lighting
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maintenance can beanticipated since LEDs have lifetimes which are more tltarce than older
technologies.

ECM 2: Retrofit Fluorescent Fixtures with LED Lamps and Drivers

Summary of MeaslEeonomics

Annual Peak Annual Annual i CQe
Interior/ Electric Demanc Fuel Energy Cos

Estimated Estimatec Estimated

= {5 o

) j ) . ; Install Cos Incentive Net Cost aypac EmISSIC.)I’L

Exterior Savings Savings Savings Savings © © © Period Reductior
(kwh) (kW) (MMBtu %) (yrs) (Ibs)

Interior | 35,677 11.0 0.0 $7,105.51| $67,591.88%$5,800.0p $61,791.83 8.7 35,927

Exteriorf O 0.0 0.0 $0.00 $0.00 $0.00 $0.00 0.0 0

Measure Description

We recommend retrofitting existinfjuorescentfixtures by removing fluorescent tubes and ballasts and
replacing themwith LEB and LED drivers (if necessary), which are designed to be used retrofitted
fluorescent fixtures. The measure uses the existing fixture housing but replaces the rest of the
components with more efficient lighting technologyrhis measure saves enetgy installing LEDs which
use less power than other lighting technologies yet provide equivalent lighting output for the space.
Additionalsavingdrom lighting maintenance can tamticipatedsince LEDs have lifetimes which are more
thantwice that of a fluorescentubes.

For the purpose of this report, we recommend retrofitting the existing fixtures rather than just replacing
the lamps. It should be noted that the existing T8 efmuic ballasts may be compatible with tukey

LED lamp replacements which would reduce the estimated installation costs and provide comparable
energy savings.

ECM 3: Retrofit Fixtures with LED Lamps

Summary of Measuteonomics

Annual Peak Annual Annual Simple CGe

Interior/ Electric Demanc Fuel Energy Cos Estimated Estimatec Estimated Paybact Emissi
9 -0 | stall Cos Incentive Net Cost ' o

Exterior Savings Savings Savings Savings Period Reductior,

(KWh) (kW) (MMBtu () ®) ®) ®) ors)  (Ibs)

Interior | 197 0.1 0.0 $39.21 $268.77| $0.00 | $268.77| 6.9 198

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

Measure Description

We recommendreplacingexisting compact fluorescenampswith LED lampsExisting fixtures in the
interior applications are included within this measuiighis measure saves enetgyinstalling LEDs which
use less power than other lighting technologies yet provide equivalent lighting output for the space.
Additionalsavingdrom lighting maintenance can lanticipatedsince LEDs have lifetimes wharie more

than twice that of a fioresceniampsand more than 10 times longer than many incandescent lamps.
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4.1.2 Lighting Control Measures
Figure17 8 Summary of Lighting Control ECMs

Annual Peak Annual Annual Simple CQe

) Estimated Estimated Estimated e
Electric Demanc Fuel Energy Cos Paybacl Emissions

Energy Conservation Measure Install Cos Incentive Net Cost

Savings Savings Savings Savings © © ® Period Reductior
(KWh) (W) (MMBtu (%) Ors)  (Ibs)
ECM 4Install Occupancy Sensor Lighting Controls 11,066 3.4 0.0 $2,203.97| $11,450.00 $1,115.00 $10,335.00 4.7 11,144
ECM §Install Day light Dimming Controls 124 0.0 0.0 $24.65 $60.00 | $0.00 $60.00 | 2.4 125

During lighting upgrade planning and design, we recommend a comprehensive approach that considers
both the efficiency of the lighting fixtures and how they are controlRidase sedppendixA: Equipment
Inventory & Recommendationdor a detailed list of thdocations andrecommended lighting controls
upgrades for each lightingeasure

ECM 4: Install Occupancy Sensor Lighting Controls

Summary of MeasuUEeonomics

Annual Peak Annual Annual
Electric Demanc Fuel Energy Cos

Estimated Estimatec Estimated

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

11,066 . . $2,203.97| $11,450.00%$1,115.0p ,335. . 11,144

Measure Description

We recommendnstaling occupancy sensoit® control lighing fixtures that are currentlycontrolled by
manual switchesn restrooms, hallways, classrooms, thgm andofficesareas Lichting £nsors detect
occupancy using ultrasoramd/or infraredsensors. For most spaces, we recommbgigking controls use

dual technologysensors, whichcan eliminate the possibility of anylights turning off unexpectedly.
Lighting systems are enabled when an occupant is detected. Fixtures are automatically turned off after
an area has been vacant for a preset peri@bme controls also provide dimming options and all modern
occupancy controls can be easily oviglden byroom occupantgo allow them tomanually turn fixtures

on or off, as desiredEnergy savings resufi®om only operating lighting systems when they are required.

Occupancy sensors may be mounted on the wall at existing switch locationsited on the cding, or

in remote locations In general, wall switch replacement sensames recommendedor single occupant
offices and other small room&Xeilingmounted or remote mounted sensoese usedn locations without

local switchingor where wall switchesre not in the lineof-sight of the main work area and in large
spaces. We recommend a comprehensive approach to lighting design that upgrades both the lighting
fixtures and the controls together for maximum energy savings and imprayletihgfor occupants.

LGEAEnergy AudiReport¢ Audrey W. Clark Elementary School 28



CTRC

ECM 5: Install Photocell Controls

Summary of MeaslEeonomics

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

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

124 0.0 0.0 $24.65 $60.00 | $0.00 $60.00 2.4 125

Measure Description

We recommend installinghotocellcontrolson exterior lighting fixtures which were noted to be on during
the day. These controlsse photognsorsto reduce electric lighting in duringaylighthours. This is a
cost effective way to ensure exterior lighting is only operating between dusk to dawn hours, as
appropriate. Mounting configuration will need to be investigated further prior to immaetation.

4.1.3 Motor Upgrades

ECM 6: Replace Exhaust Fan Motors

Summary of MeasuUgeonomics

Annual Peak Annual Annual . . i Simple CGQe
) Estimated Estimatec Estimated e
Electric Demanc Fuel Energy Cos . Paybacl Emissions
Install Cos Incentive Net Cost

Savings Savings Savings Savings Period Reductior

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

287 0.2 0.0 $57.12 | $3,596.74 $0.00 | $3,596.7§ 63.0 289

Measure Description

We recommendeplacingthe exhaust fan motors with high efficiency moto@ur evaluation assumes

that existingmotors will be replaced with motorsf equivalent size and type. Although occasionally

F RRAGAZ2YI § al oay3a OFy o068 | OKASOSR o0& R2gyarl Ay3
requirements.The base case motor efficiencies asimatedfrom namephte informationand our best

estimates of motor run hoursHficienciesof proposed motorupgradesare obtained fromthe New

Jersef) @lean Energy Program Protocols to Measure Res@agi@ags (204). Savings are based on the

difference between baseline and proposed efficiencies ancafsimedannual operating hours.

Per discussions with facility personnel the exhaust fans are all in poor condition and in need of
replacement. Although this measuresults in a poor payback period, it is recommended based on the
potential for energy savings, improved occupant comfort and safety concerns.

PleaseseeAppendixA: Equipment Inventoy & Recommendationgor more informationon existing and
proposed motor upgrades
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Our recommendations forariable frequency drive (VFD) measuaes summarizedh Figurel8 below.

Figure 18 8 Summary of Variable Frequency DriveECMs

Annual Peak Annual  Annual . . . Simple COe
Electric Demanc Fuel Energy Cos S e e Paybacl Emissi
Energy Conservation Measure . . ) YO8 | stall Cos Incentive  Net Cost SN
Savings Savings Savings Savings ® © ® Period Reductior|
(KwWh) (kW) (MMBtu (6] (Ibs)
ECM 7 Install VFD on Variable Air Volume (VAV) HVAC 2,005 0.9 0.0 $399.24 | $6,760.31] $0.00 $6,760.3] 16.9 2,019
ECM §lInstall VFDs on Constant Volume (CV) HVAC 1,126 0.7 0.0 $224.31 | $112,188.96 $0.00 | $112,188.96 500.1 1,134
ECM 9lInstall VFDs on Hot Water Pumps 6,431 1.6 0.0 $1,280.77| $8,152.44  $0.00 $8,152.44 6.4 6,476

Please sedppendixA: Equipment Inventoy & Recommendationgor more information about current

motors systems and VFD recommendations

ECM 7: Install VED on AHU Supply Fans and Upgrade M otors

Summary of Measuteonomics

Annual Peak Annual Annual

Simple

Estimated Estimatec Estimated
Net Cost

Electric Demanc Fuel Energy Cos
Savings Savings Savings Savings
(kwh)  (kw) (MMBtu

®)

Install Cos Incentive

®)

COe

Paybacl Emissiong

Period Reductior

(yrs) ~ (lbs)

Measure Description

We recommendeplacing existingir volume control devices on air handling unflsHUs) such as inlet
vanes and variable pitch fan blades, with varididguencydrives(VFDs) Inlet guide vaneand variable
pitch fan blads are an inefficient means of controlling the air volume compared to VIFBs.existing

volume control device would be removedr permanently disabledand the control signal would be

redirected tothe VFDto determine proper &n motorspeed. Energy savings ressffrom more efficient

control of motor energy usageshenfan motorsare operated at partial loadThe magnitude of energy
savings is based dhe estimatedamount of timethat fan motors would be operatedt partialload

Additional maintenance savingsay result from this measure as walinceVFBaresolid state electronic

device which generally requirglessmaintenancethan mechanicahir volume control device
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ECM 8: Install Unit Venti lators with EC Motors

Summary of MeaslEeonomics

Annual Peak Annual Annual Simple CGQe
Electric Demanc Fuel Energy Cos

Estimated Estimatec Estimated

. Paybacl Emissions
] ) . : Install Cos Incentive Net Cost . ]
Savings Savings Savings Savings ® ® © Period Reductior
(kwh) (kW) (MMBtu %) (yrs) (Ibs)

1,126 . . $224.31 $112,188.56 $0.00 |$112,188.6500.1| 1,134

Measure Description

We recommend replacingtandard efficiency motors with higéfficiency E@otorsin the unit ventilators
throughout the building. The advantages of replacing existing permanent split capacity (PSC) motors with
electronically commutated motors (ECM) is the increase in control ability of the motor. EC Motors may
be programmed to vargpeed and can reach efficiencies up to 80% above standard PSC niRdses]

on discussions with facility personnahd the inspection of existing unit ventilators throughout the
building, they are in poor condition and in need of replacement. We thezatecommend replacement

with new unit ventilators equipped with EC Motorghe estimated installation costs are from RS Means

for classroom unit ventilators with standard controAdthough this measure results irvarypoor payback
period, it is recommeded based on th@oor condition of the existing units, improved occupant comfort
with slight potential energy savings.

The base case motor efficiencies astimatedfrom nameplate informatiorand our best estimates of
motor run hours Hficienciesof proposed motorupgradesare obtained fromthe ECM motors in the
market today which have capabilities to vary in speed to meet the needs of the space with less energy
consumption. Savings are based on the difference between baseline and proposed efficienzibie

speed impacts and the assumed annual operating hours.

ECM 9: Install VFDs on Hot Water Pumps _and Motor Upgrade

Summary of MeasuUtEeonomics

Annual Peak Annual Annual Simple CGQe

Electric Demanc Fuel Enerav Cos Estimated Estimatec Estimated Paybad Emissi
I « Fu < :
9Y 0% | stall Cos Incentive Net Cost ' mission

Savings Savings Savings Savings Period Reductior

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

6,431 1.6 0.0 $1,280.77| $8,152.44 $0.00 | $8,152.44 6.4 6,476

Measure Description

We recommendnstalling a variable frequency dri#€/FD) ¢ controla hot water pumgand replace the

existing motors with NEMA Premium Efficiency motofée base case motor efficiencies astimated

from nameplate informatiorand our best estimates of motor run houBficienciesof proposed motor

upgradesare obtained fromtheb S¢ WSNAS&Qa /fSky 9ySNH& tNRIANIY
Savings (20d). Savings are based on the difference between baseline and proposed efficiencies and the
assumed annual operating hours.
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This measure requires that a majgr of the hot water coils be served byway valves and that a
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 differesgsingset point Energy
savings resudifrom reducing pump motor speed (and power) as hot water valves clbBe magnitude

of energy savings is based on #®imatedamount of timethat the system will operate at reduced load

4.1.5 Electric Unitary HVACQMeasures

Our recommendations fornitary HVAC measurese summarized Figurel9 below.
Figure 19 - Summary of Unitary HYAC ECMs

Annual Peak Annual Annual . . . Simple CQe
) Estimated Estimated Estimated
Electric Demanc Fuel Energy Cos Paybacl Emissions

Energy Conservation Measure Install Cos Incentive Net Cost

Savings Savings Savings Savings © © © Period Reductior|
(kWh) (W) (MMBtu (9 ors)  (Ibs)

ECM 10install High Efficiency Electric AC 1,251 0.4 0.0 $249.24 | $2,992.44 $184.00| $2,808.44 11.3 1,260

Please sedppendixA: Equipment Inventoy & Recommendation$or more information about existing
HVAC equipment and proposed upgrades

ECM 10: Install High Efficiency Air Conditioning Units

Summary of Measuteonomics

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

] . . : Install Cos Incentive Net Cost .
Savings Savings Savings Savings ® ® ® Period Reductior,
(kwh) (kW) (MMBtu %) (yrs) (Ibs)

1,251| 04 0.0 $249.24 | $2,992.44 $184.00| $2,808.44 11.3 1,260

Measue Description

We recommendreplacingstandard efficiencyoutdoor condensingunits serving split air conditioning
systemwith high eficiencyoutdoor condensinginits. There have been significant improvements in both
compressor and fan motor efficiencieserthe past several years. Therefore, electricity savings can be
achieved by replacing add units with new high efficiency units. A higher EER or SEER rating indicates a
more efficient cooling system. The magnitude of energy savings for this meteereds on the relative
efficiency of the oldr unit versus thenewhigh efficiencynit, the average cooling loadnd theestimated

annual operating hours.

4.1.6 GasFiredHeatingSystenmReplacemerst

Our recommendations foragfired heatingsystemreplacemens are summarized ifrigure20 below.
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Figure 20 - Summary of GasFired Heating Replacement ECMs

Annual Peak Annual Annual . ) . Simple CQe
) Estimated Estimated Estimated .
Electric Demanc Fuel Energy Cos ) Paybacl Emissions
. . ) . Install Cos Incentive Net Cost .
Savings Savings Savings Savings Period Reductior|

(KWh) (kW) (MMBu  ($) ®) ®) ®) ors)  (bs)

Energy Conservation Measure

ECM 1linstall High Efficiency Hot Water Boilers 0 0.0 227.6 | $2,438.74| $65,816.2f $7,581.20 $58,235.01 23.9 | 26,646

ECM 1

%

Please seeAppendix A: Equipment Inventoy & Recommendationsfor more details on existing
equipment and proposed replaced measure

ECM 11: Install High Efficiency Hot Water Boilers

Summary of Measufeonomics

Annual Peak Annual Annual . . .
) Estimated Estimatec Estimated
Electric Demanc Fuel Energy Cos .
. . . : Install Cos Incentive Net Cost . ]
Savings Savings Savings Savings Period Reductior

(kwh)  (kw) (MMBtu (€] ®) ®) ®) (yrs) (Ibs)

$2,438.74| $65,816.2 $7,581.20 $58,235.07 23.9 26,646

Measure Description

The existing boilers are over 50 years old, reached the end of their useful life and in need of replacement.
We recommendeplacing olér inefficient hot water boilers with high efficiencgondensinghot water
boilers. Significant improvements have been made in combustion technology resulting in idcrease
overall boiler efficiency. Energy avings result from improved combustion efficiency and reduced
standby bsses at low loadsAlthough there may be operational and maintenance (O&M) cost savings
associated with this measure, they are not quantified as part of the economics.

The most notable efficiency improvement is condensing hydronic boilers that can eahev 90%
efficiency under the proper conditionsCondensing hydronic boilers typically operate at efficiencies
between 85% and 87% (comparable to other high efficiency boilers) when the wgaten temperature

is above 138F. The boiler efficiency ir@ases as the return wer temperature drops below 13F.
Therefore, condensing hydronic boilers were only evaluated whenahemr water temperature is less
than 130°F during most of the operating houras a result condensing hydronic boilarerecanmended

for this site.

4.1.7 HVAC SystentJpgrades

Our recommendation foHVAC systerimprovementare summarizedh Figure21 below.
Figure21 - Summary of HVAC Systemlmprovement ECMs

Annual Peak Annual Annual . ) . Simple CQe
) Estimated Estimated Estimated e
Electric Demanc Fuel Energy Cos Paybacl Emissiong

Energy Conservation Measure Install Cos Incentive Net Cost

Savings Savings Savings Savings © ® ® Period Reductior|
(kwh) (kW) (MMBtu ($) (yrs) (Ibs)

nstall Pipe Insulation 0 0.0 1.8 $18.92 $43.50 $0.00 $43.50 2.3 207
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ECM 12: Install Pipe Insulation

Summary of Measure Economics

Annual Peak Annual Annual . . ) Simple CGQe
) Estimated Estimatec Estimated
Electric Demanc Fuel Energy Cos . Paybacl Emissiong
Install Cos Incentive Net Cost

Savings Savings Savings Savings © © © Period Reductior
(kwh)  (kw) (MMBtu %) (yrs) (Ibs)

0 0.0 1.8 $18.92 $43.50 $0.00 $43.50 2.3 207

Measure Description

We recommendnstalling insulation omlomesticheating systenpiping. Distribution system losses are
dependent on heating water system temperatuithe s$ze of the distribution systemand the level of
insulation of thepiping Significant energy savings can lehiavedwhen insulaton has not been well
maintained. Wen the insulation is exposed to water, when the insulation has been removed from some
areas of the pipegr when valves have not begroperlyinsulatedsystem efficiency can be significantly
reduced.

This measure saves energy by reducing hesgesfrom the heatingdistribution system.Based on the
proposed gadired domestic water heating equipment, the estimated energy savings provided assume
that the equipment replacement moves forward in order to take interactive effects into account.

4.1.8 DomesticHot Water HeatingSystemJpgrade

Our recommendations foramestic water heatingystem improvementare summarizedh Figure22
below.

Figure 22 - Summary of Domestic Water Heating ECMs

Annual Peak Annual  Annual . . . Simple CQe
Electric Demanc Fuel Energy Cos D Paybacl Emissi
Energy Conservation Measure ) ) ) g_y ® Install Cos Incentive Net Cost > TSI
Savings Savings Savings Savings ® ©
(kWh) (kW) (MMBtu (6] (Ibs)
ECM 1Rnstall High Efficiency Gas Water Heater 14,052 1.4 -47.9 | $2,284.76] $8,022.04 $50.00 | $7,972.04 3.5 8,536
ECM 1install Low-Flow Domestic Hot Water Devices 0 0.0 19.3 $207.27 $114.72 $0.00 $114.72 0.6 2,265

Please sed\ppendix A: Equipment Inventoy & Recommendationgor more details oni KS T OA f A (

existing domestitiot waterequipmentand recommended system upgrades
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ECM 13: Install High Efficiency Gas -Fired Water Heater

Sumnary of Measurgéconomics
Annual Peak Annual Annual . . ) Simple CGQe
) Estimated Estimatec Estimated
Electric Demanc Fuel Energy Cos . Paybacl Emissiong
i ) . : Install Cos Incentive Net Cost . ]
Savings Savings Savings Savings Period Reductior

(kwh) (kW) (MMBtu (%) ®) ®) ®) (yrs) (Ibs)

$2,284.76| $8,022.04 $50.00 ( $7,972.09

Measure Description

We recommendeplacinghe existingank water heater with a high efficienggsfired tank water heater.
Improvements in combustion efficiency and reductions in heaelsisave improved the overall efficiency

of storagewater heaters. Energy avings result from using less gas to heat water, due to higher unit
efficiency, and fewer run hoursto maintain the tank water temperature. Additional cost savings
associated withlis measurere driven by the fuel switch. The cost for electricity is much more expensive
on a per unit of energy basis in comparison to natural gas.

Electric $58.35 per MMBtu
Natural Gas $10.72 per MMBtu

ECM 14: Install Low -Flow DHW Devices

Summary of MeasuUEeonomics

Annual Peak Annual Annual Simple CGQe

) Estimated Estimatec Estimated e
Electric Demanc Fuel Energy Cos . Paybacl Emissions
Install Cos Incentive Net Cost

Savings Savings Savings Savings Period Reductior|

(kwh) (kW) (MMBu  ($) ®) ®) ®) ors)  (Ibs)

0 0.0 19.3 $207.27 | $114.72| $0.00 | $114.72| 0.6 2,265

Measure Bscription

We recommend installing loflow domestic hot water devices to reduce overall hot water demand.
Energy demand from domestic hot water heating systems can be reduced by reducing water usage in
general.Faucet aerators can reduce hot water usage, relative to standard aerators, which saves energy.
Installing lowflow sink aerators is a cosffective approach to reducing hot water energy consumption.

Lowflow devices reduce the overall water flow from tfeture, while still adequate pressure faashing.
This reduces the amount of water used per day resulting in energy and water savings
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4.1.9 Custom Measures

Additionalcustom measure energy savingportunities are addressed in this sectiddecommended
custom measures are summarizied=igure23 below.

Figure 23 - Summary of Custom ECMs

Annual Peak Annual  Annual ) . . Simple COe
. Estimated Estimated Estimated
. Electric Demanc Fuel Energy Cos )
Energy Conservation Measure . . . ) Install Cos Incentive .
Savings Savings Savings Savings ® © Period Reductior|
(kwh) (kw) (MMBtu %) (yrs) (Ibs)

ECM 1BComputer Power Management Software 2,416 0.0 0.0 $481.14 | $3,010.00 $0.00 $3,010.00 6.3 2,433
ECM 18Replace Refrigeration Equipment with Smaller Energy Star Eq\llipn@lﬁ]% 0.2 0.0 $405.33 | $1,300.00 $0.00 $1,300.00 3.2 2,049
ECM 1}Blower Door Testing & Building Envelope Improvements | 667 0.0 76.1 $948.58 | $13,830.00 $0.00 | $13,830.00 14.6 9,585

ECM 15: Computer Power Management Software

Summary of MeasuUEeonomics

Annual Peak Annual Annual Simple CGOe
Electric Demanc Fuel Energy Cos

Estimated Estimatec Estimated

. Paybacl Emissiong
. . . Install Cos Incentive Net Cost . i
Savings Savings Savings Savings Period Reductior

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

2,416 0.0 0.0 $481.14 | $3,010.0Q $0.00 | $3,010.00 6.3 2,433

Measure Description

We recommend the implementation of computer power management softwar&éhe computing
environment in mosschool andffice facilities includes desktops, whiate typically left on over nights,
weekends and holidays. Screen savers are commonly confused as a power management strategy. This
contributes to excessive electrical energy consumption, which may be avoided by proper management.
There are innovative $tware packages available in the market today that are designed to deliver
significant energy saving and provide ongoing tracking measurements. Operational and maintenance
benefits are captured through the use of a central power management platform wiksoes may be
diagnosed and problematic devices may be isolated. Energy savings policies may be enforced as well as
identifying and eliminating underutilized devices. This measure investigates the potential benefits to
implementing computer power managesnt software to better match the energy use to user needs. The
image to the right is for demonstration purposes only and represents the difference between potential
duration of devices being in Pow@&n States vs. the duration of User Activity. Thisrifice provides

an opportunity for energy savings by implementing power management software.

Please seeAppendix A: Equipment Inventoy & Recommendationsfor more details on existing
equipment and proposed measures
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ECM 16: Replace Refrigeration Equipment with Smaller Energy Star Equipment

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 i
Savings Savings Savings Savings Period Reductior,

(kwh)  (kw) (MMBtu %) ®) ®) ®) (yrs) (Ibs)

$405.33 | $1,300.00

Measure Description

There were two (2) refrigerators located in the lounge and life skills room that were noted to be 50% and
70% empty, respectively.There is an opportunity for energy savings by replacing these amitipact
energy star refrigeration units that are higHiefency.

Please seeAppendix A: Equipment Inventoy & Recommendationsfor more details on existing
equipment and proposed measures

ECM 17: Blower Door Testing & Building Envelope Improvements

Summary of Measuteonomics

Annual Peak Annual Annual . . i Simple CGQe
Electric Demanc Fuel Energy Cos D R Paybacl Emissi

_ ) ) g_y " Install Cos Incentive Net Cost y_ mlssu?n\
Savings Savings Savings Savings Period Reductior

(KWh) (kW) (MMBtu ) ®) ® & (yrs) (Ibs)

$948.58 | $13,830.0p $0.00 | $13,830.0p

Measure Description

There is an energy savings opportunity by reducing the uncontrolled air exchange between the outside
and inside of the building. Blower door assisted comprehensive building air sealing will reduce the amount
of air exchange which will in turn reduce tt@adl on the buildings heating and cooling equipment and
thus providing energy savings and increased occupant comfort. During the energy assessment, many
sources of air leaks were observed. This is typical in a building of this age with original camstructi
including cracks/gaps around windows/doors, ceiling paneling and exterior wall surfaces/joints. The
existing building is extremely leaky and would greatly benefit from blower door testing and air sealing.
The blower door assisted air sealing is a eff&ctive approach to identify and prioritize areas of highest
leakage to be sealed. Materials may include caulk, polyurethane foam, wesitimsing materials, etc.

Please seeAppendix A: Equipment Inventoy & Recommendationsfor more details on existing
equipment and proposed measures

4.2 ECMs Evaluated But Not Recommended

The measures below have been evaluated by the auditor but areemotmmended for implementation
at the facility. Reasons for exclusion can be found in each measure description section.
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Figure 24 8 Summary of MeasuresEvaluated, But Not Recommended

Annual Peak Annual Annual . ) . Simple CQe
Electric Demanc Fuel Energy Cos D B Paybacl Emissi
Energy Conservation Measure ) ) ) g_y " Install Cos Incentive Net Cost y_ m|ssu?n.
Savings Savings Savings Savings © ) ® Period Reductior|
(kwh) (kw) (MMBtu (%) (yrs)**  (Ibs)

Installation of an Energy Management Sy stem . 116.6 | $1,381.79( $69,150.00 $69,150.00 50.0

Instalation of VRF Systems (Optional) . $4,858.27| $315,000.00 $0.00 | $315,000.40 64.8
TOTALS -56,874 0.0 1,639.2 $6,240.06 $384,150.00 $0.00 $384,150.00 61.6 134,673

* - 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).

Installation of an Energy M anagement System

Summary of Measuteonomics

Annual Peak Annual Annual . . ) Simple CQe
) Estimated Estimatec Estimated
Electric Demanc Fuel Energy Cos . Paybacl Emissiong
i ) . : Install Cos Incentive Net Cost .
Savings Savings Savings Savings Period Reductior|

(KWh) (kW) (MMBtu (9 ®) ®) ®) ors)  (Ibs)

116.6 | $1,381.79| $69,150.0p $0.00 | $69,150.0D

Measure Description

The installation of an Energy Management System (EMS) increases the efficiency of the building HVAC
system operation. Upgrade of controls to optimize the start/stop of all key HVAC equipment, tying in all
space temperature controls will minimize the amowh waste energy. Schedules may be put in place to
limit system operation when the building is closed. Temperature set back controls may be applied to
operate systems only to the point necessary. Ventilation and economizer controls and programming
would allow air handling units to operate according to room schedules, occupancy and availability for
GFNBS 022t Ay 3éSordEMS Mo tiK B llighting éistrdl based on occupancy and
schedules. This measure is not recommended based on thergy and economic results, however it
should be considered as a capital improvement measure for future implementafitso,if other
measures are installed at the same time, with shorter payback periods, this may balance out the longer
payback period of tis measureAs such, it would be recommend that an HVAC contractor who specializes
in energy management systems be contacted for a detailed evaluation and implementation costs. For the
purposes of this report, the potential energy savings and measurs ease estimated based on industry
standards and previous project experience.

Please seeAppendix A: Equipment Inventoy & Recommendationsfor more ddails on existing
equipment and proposed measures

Reasons for not Recommending

This measure is not recommended based on the energy and economic results, however it should be
considered as a capital improvement measure for future implementatlbproposd EMS controls two
distinct systems (e.g. HVAC and lighting) and savings identified exceed 75,000 kWh annually or 1,500
therms this measure may qualify for a SmartStart Custom Measure incentive.
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Installation of VRF Systems

Summary of Measure Economics

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

. . . : Install Cos Incentive Net Cost .
Savings Savings Savings Savings Period Reductior

(kwh)  (kw) (MMBtu %) & & & (yrs) (Ibs)

-57,54Q . 1,522.4 $4,858.27| $315,000.00 $0.00 |$315,000.00 64.8 | 120,354

Measure Description

Variable refrigerant flow systems are a mudgflit type HVAC system to provide the ability to condition

the building and maintain individual zone control in each room, floor and area of the building. This type
of system has precisadividual controls and technology designed to minimize energy consumption and
optimize energy savings above traditional HYAC systems. A modular design of outdoor units with a variety
of indoor units allow for specified design and installation. A heabvery system has a high initial cost,
however the potential savings are significant. The system allows for the ability to provide heating and
cooling to different spaces at the same time. Heat is essentially transferred to wherever in the system it
is nreeded, without requiring the use of hot water or chilled water to be supplied to the space. Using this
type of system requires electric heating and cooling. The coefficient of performance (COP) for heating is
greater than 4.0, in comparison to a traditial electric resistance heating COP of 1.0. The integrated
energy efficiency rating (IEER) are higher than 24, in comparison to water cooled air conditioners rated at
13.6 IEER as recommended by ASHRAE Standara0d(3.1

Per discussions with a represetit@ from the leading manufacturer, the proposed system could utilize
ceiling units integrated into the existing drop in ceilif@ne of the biggest benefits of installing VRF in a
situation like this is that the existing system and infrastructure canaiarmtact and untouched while

VREF is being installed. It can be done where one day the hot water / chilled water is on and the next the
VRF is on and the existing is. off

Please seeAppendix A: Equipment Inventoy & Recommendationsfor more details on existing
equipment and proposed measures

Reasons for not Recommending

This measure is not recommended for implementation due to the economic restiiis. measure was
compared to the aggregate of all HVAC related measures that are recommended to upgrade the existing
systems in the building. However, this type of system is an extremely energy efficient option worth
considering for future implementatiorif final savings identified exceed 75,000 kWh annually or 1,500
therms this measure may qualify for a SmartStart Custom Measure incentive.
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5 ENERGY EFFICIENT PRACTICES

In addition to the quantifiable savings estimated in Sectian | Tl OAf AdéQa SySNRHe& LIS
improved through application ofmany low cost or no-cost energyefficiency strategies. By employing

certain behavioral and opetianal changes and performing routine maintenance on building systems,
equipment lifetime can be extended; occupant comfort, health and safety can be impranddnergy

andO&M costs can be reduced. The recommendations below are provided as a framewdédvéloping

a whole building maintenance plan that is customized to your facility. Consult with qualified equipment
specialists for details on proper maintenance and system operation.

Reduce Air Leakage

Air leakage, or infiltration, occurs when outsidig enters a building uncontrollably through cracks and
openings. Properly sealing such cracks and openings can significantly reduce heating and cooling costs,
improve building durability, and create a healthier indoor environment. This includes caulkirsgadling

weather stripping around leaky doors and windows allowing for better control of indoor air quality
through controlled ventilation.

Close Doors and Windows

Ensure doors and windows are closed in conditioned spaces. Leaving doors and windoveadpdo a

significant increase in heat transfer between conditioned spacedtsn@l dzi a A RS F A N wSRdzOA
air changes per hour (ACH) can lead to increased occupant comfort as well as significant heating and
cooling savings, especially whesntbined with proper HVAC controls and adequate ventilation.

Perform Proper Lighting Maintenance

In order to sustain optimal lighting levels, lighting fixtures should undergo routine maintenance. Light
levels decrease over time due to lamp aging, lamp aalthét failure,and buildup of dirt and dust on
lamps, fixtures and reflective surfaces. Together, these factors can reduce total illumination bg@a%

or more, while operating fixtures continue drawing full power. To limit this reduction, lampsciafie

and diffusers should be thoroughly cleaned of dirt, dust, oil, and smoke film buildup approximately every
6 ¢ 12 months.

Develop a Lighting Maintenance Schedule

In addition to routine fixture cleaning, development of a maintenance schedule can buwibres
maintenance is performed regularly and can reduce the overall cost of fixtutenmging and re
ballasting. By rdamping and reballasting fixtures in groups, lighting levels are better maintained and the
number of site visits by a lighting techminior contractor can be minimized, decreasing the overall cost
of maintenance.

Ensure Lighting Controls Are Operating Properly

Lighting controls are very cost effective energy efficient devices, when installed and operating correctly.

As part of a lightingnaintenance schedule, lighting controls should be tested annually to ensure proper

Fdzy OlA2yAy3ad C2NJ 200dzLI yOe &aSyazNhB>X GKAA NBI dzh NB 2
timer settings are correct. For daylight sensors, maintenance iasotdeaning of sensor lenses and
confirming setpoints and sensitivity are appropriately configured.
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Perform Routine Motor Maintenance

Motors consist of many moving parts whose collective degradation can contribute to a significant loss of
motor efficiency.In order to prevent damage to motor components, routine maintenance should be
performed. This maintenance consists of cleaning surfaces and ventilation openings on motors to prevent
overheating, lubricating moving parts to reduce friction, inspectingsbettd pulleys for wear and to
ensure they are at proper alignment and tensiand cleaning and lubricating bearings. Consult a licensed
technician to assess these and other motor maintenance strategies.

Clean Evaporator/Condenser Coils on AC Systems

Dirty evaporators and condensegsilscause a restriction to air floand restrict heat transfer. This results
in increased evaporator and condenser fan load and a decrease in cooling system perfoidesmupieg
the coils clean allows the fans and cooling egsto operate more efficiently

Clean and/or Replace HVAC Filters

Air filters work to reduce the amount of indoor air pollution and increase occupant comfort. Over time,

filters become less and less effective as particulate buildup increases. In additloealth concerns
NEfIGSR G2 Oft233SR FTA{GSNARZ FAEtGSNBR GKIG KIFIFS NBI
conditioning or heat pump system, increasing the load ondiséribution fansand decreasing occupant

comfort levels. Fiirs should be checked monthly and cleaned or replaced when appropriate.

Check for and Seal Duct Leakage

Duct leakage in commercial buildings typically accounts for 5 to 25 percent of the supply airflow. In the
case of rooftop air handlers, duct leakage oaour to the outside of the building, significantly increasing
coolingand heatingcosts. By sealing sources of leakage, copliegting, and ventilatioenergy usecan

be reduced significantly, depending on the severity of air leakage.

Perform Proper Bo iler Maintenance

Many boiler problems develop slowly over time, so regular inspection and maintenance is essential to
retain proper functionality and efficiency of the heating system. Fuel burning equipment should undergo
yearly tuneups to ensure they areperating as safely and efficiently as possible from a combustion
standpoint. A tuneup should include a combustion analysis to analyze the exhaust from the boilers and

to ensure the boiler is operating safely. Buildup of dirt, dust, or deposits ontial surfaces of a boiler

can greatly affect its heat transfer efficiency. These deposits can accumulate on the water side or fire side

2T GKS 02AfSNW . 2AfSNBR aK2dzZ R 6S Of SIySR NB3Idz I NI
this build p in order to sustain efficiency and equipment life.
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6 DEMAND RESPONSE

Demand Response (DR) is a program designed to rabaadectric loadof commercial facilitiesvhen
electricwholesale prices are high erhenthe reliability of the electric grid ihreateneddue to peak
demand Demand Response servipeoviders (a.k.a. Curtailment Service Providers) are registered with
PJM, the independent system operator (ISO) for-Atidntic state region that is charged with maintaining
electric grid reliability.

By enabling grid operators to call upon Curtailment Service Providerscemhercial facilitieso reduce

electric usage during times of peak demand, the grid is made more reliable and overall transmission costs
are reduced for all ratepayers. Curtailme®ervice Providers provide regular payments to medium and
large consumers of electric power for their participation in DR programs. Program participation is
voluntary and participants receive payments whether or not their facility is called upon to Icineii

electric usage

Typically an electric customer needs to be capable of reducing their electric demand, within minutes, by
at least 100 kW or more in order to participate in a DR program. Customers with a greater capability to
quickly curtail theirdemand during peak hours will receive higher payments. Customers withupack
generators onsite may also receive additional DR payments for their generating capacity if they agree to
run the generators for grid support when called upon. Eligible custombkeoshave chosen to participate

in a DR programoften find it to be a valuable source mvenue for their facilitpecause the payments

can significantly offset annuelectriccosts.

Participating customers can often quickly reduce their peak load titr@imple measures, such as
temporarilyraising temperatureset points orthermostats so that air conditioning uniteun less
frequently, or agreeing to dim or shutff less critical lightingThis usuallyequires some level of building
automation and catrols capability to ensureapidload reduction during ®&Rcurtailmentevent.DR
program participantsnay needo install smart meter®r may need to also sulneter larger energy
using equipment, such as chillers, in order to demonstrate complianceDftprogram requirements.

DR does not include the reduction of electricity consumption based on normal operating practice or

0SKIF@PBA2NP C2NJ SEFYLX SE AT | O2YLIyeQa y2NXItE &aO0OKSH

due to this closureor scaledback operation is not considered a demand response activity in most
situations.

The first step toward participation in a DR program is to contact a Curtailment Service PraJidenf
these NB OA RSNBE A & Iwebkitednd iGincl&leszghtadinfatangtian for each company, as
well as the states where they have actimisiness (www.pjm.com/marketsand-operations/demand
response/csps.aspxPJIM also posts training materitiat aredeveloped foprogrammembers interested
in specificrules and requirementsegarding DRictivity (www.pjm.com/training/trainingmaterial.aspx along
with a variety ofother DRprograminformation.

Curtailment Service Providers typically offer free assessments to determifid At A 1 & Q&4 St
participate in a DR program. They will provide details regarding program rules and requirements for
metering and controls,ssess &  OAf AG @ Qa FoAf Ade G 2andpfovidd2idtdishi f &
paymentsto be expeted for participatiorin the programProviders usually offer multiple options for DR

to larger facilities and may also install controls or remote monitoring equiproénlieir ownto help

ensure compliancwith all terms and conditions of a DR contract.
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7 PROJECT FUNDING /INCENTIVES

The NJCEP is able to provide the incentive namog described below, and other benefits to ratepayers
because of the Societal Benefits Charge (SBC) Fund. The SBC was créake@by{ G4 4§S 2F bS¢
Electricity Restructung Law(1999),which requires all customers of investowned electrc and gas

utilities to pay a swharge on their monthly energy bills. Aswstomer of a stateegulated electric or gas

utility and therefore acontributor to the fundyour organizations eligibleto participate in the LGEA

program and also eligible teeceiveincentivepayment for qualifying energy efficiency measureslso

available through the NJBPU are some alternative financing programs described later in this section.
Please refeto Figure25for a list of the eligible programs identified for eagitommendedeECM.

Figure 255 - ECM Incentive Program Higibility

Pay For  Large Combinec
SmartStart SmartStar Performanc Energy Heat &

Energy Conservation Measure i Direct Install e
Prescriptive Custom Existing Users Power an(

Buildings Programr Fuel Cell
ECM 1 [Install LED Fixtures
ECM 2 |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 Photocell Controls
ECM 6 |Replace Exhaust Fan Motors
ECM 7 |Install VFD on AHU Supply Fans and Upgrade Motors
ECM 8 [Install Unit Ventilators with EC Motors
ECM 9 |[Install VFDs on Hot Water Pumps and Motor U pgrade
ECM 10 |Install High Efficiency Electric AC
ECM 11 |Install High Efficiency Hot Water Boilers
ECM 12 |Install Pipe Insulation
ECM 13 |Install High Efficiency Gas Water Heater X
ECM 14 |Install Low-Flow Domestic Hot Water Devices X
ECM 15 |Computer Power Management Software
ECM 16 |Replace Refrigeration Equipment with Smaller Energy Star Equipment
ECM 17 |Blower Door Testing & Building Envelope Improvements

X | X | X | X
XX |X | X |X|X

X | X | X | X

SmartStart (SS) is generally walited for implementation of individuaineasuresor smallgroup of

measures It providesflexibility to installmeasures at your own pace using-house staff or a preferred

contractor. Direct Install (Dtpaters tosmall to midsize facilities that capundlemultiple ECMs together.

This can greatlgimplify participation and may lead to higher incentive amouhts,requires the us of

pre-approved contractors¢ KS t & F2NJ t SNF 2 NY | YIS0 dait fnR A0y I EINPSYNS |
improvement program designed for larger facilitidsrequires implementation of multiple measures

meeting minimum savings thresholds, as well as use eapproved consultants. The Large Energy Users

Program (LEUP) is availablété 4 WSNE S@ Qa f I NBSad SySNHe dzaSNER 3IAQD
as many measures, in a single facility or several facilities, with incentives capped based on &h@entit

annual energy consumption. LEUsplcants can use thouse staff oa preferred contractor.

Generally, the incentive values provided throughout the report assume the SS program is utilized because
it provides a consisteriasis forcomparison of available incentivés various measures, though in many
cases incentiveraounts may be higher through participation in other programs.
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Brief descriptions of all relevant financing and incentive programs are located in the sections below.
Further information, including most current program availability, requirements, and imcem¢velscan
be found at www.njcleanenergy.com/ci

7.1 SmartStart

Overview

The SmartStart (SS) program offers incentives for instgbiiegcriptiveand customenergy efficiency
measures at your facility. Ron#ély the program adds, removes or modifies incentives from year to year
for various energy efficiency equipment based on market trends and new technologies.

Equipment with Prescriptive Incentives Currently Available

Electric Chillers

Electric Unitary HVAC

Gas Cooling

Gas Heating

Gas Water Heating

Ground Source Heat Pumps
Lighting

Lighting Controls
Refrigeration Doors
Refrigeration Controls
Refrigerator/Freezer Motors
Food Service Equipment
Variable Frequency Drives

Most equipment sizes and types are served by this program. This program provides an effective
mechanism for securing incentives for energy efficiency measures installed individually or as part of a
package of energy upgrades.

Incentives

The SS prescriptivincentive program provides fixed incentives for specific energy efficiency measures,
whereas the SS custom program provides incentives for new and innovative technologies, or process
improvements not defined through one of the prescriptive incentivasdisbove.

Although your facility is an existing building, and only the prescriptive incentives have been applied in the
calculations, the SS custom measure path is recommended for ECM 4 (Install VFDs on Well Pumps). These
incentives are calculated utiihg a number of factors, including project cost, energy savings and
comparison to existing conditions or a defined standard. To qualify, the proposed measure(s) must be at
least 2% more efficient than current energy code or recognized industry standardase at least 75,000

kwWh or 1,500 therms annually.

SS custom measure incentives are calculated at $0.16/kWh and $1.60/therm based on estimated annual
savings, capped at 50% of the total installed incremental project cost, or a project cost buy dowameto

year payback (whichever is less). Program incentives in the SS program (inclusive of prescriptive and
custom) are capped at $500,000 per electric account and $500,000 per natural gas account, per fiscal
year.

How to Participate
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To participate in te SS prescriptive program you will need to submit an application for the specific
equipment installed or to be installed. Many applications are designed as rebates, although others require
application approval prior to installation. Applicants may workwaitcontractor of their choosing and can

also utilize internal personnel, which provides added flexibility to the program. Using internal personnel
also helps improve the economics of the ECM by reducing the labor cost that is included in the tables in
this report. Please note that SS custom application requirements are different from the prescriptive
applications ad will most likely require additional effort to complete.

Detailed program descriptions, instructions for applying and applications can obedf at:
www.njcleanenergy.com/SSB

7.2 Direct Install

Overview

Direct Install (DI) is a turnkey program available x@sting small to radium-sized facilities with a peak
electric demand that desnhot exceed 20 kWfor anyrecent12-month period. You will work directly with

a preapproved contractor who will perform a free energy assessment at your facility, identify specific
eligible measures, and provide a clear scope of work for installation of selectedurasa&nergy
efficiency measures may inclutightingand lighting controlsrefrigeration, HVAC, motors, variable speed
drivesand controls

Incentives

The program pays up {60%of the total installed cost of eligible measures, upbi®5,000per project
Direct Install participants will also be held to a fiscal year cap of $250,000 per entity.

How to Participate

To participate in the DI program you will need to contact the participating contractor who the region of
the state where yourfacility is located. A complete list of DI program partners is provided on the DI
website linked below. The contractor will be paid the measure incentives directly by the program which
will pass on to you in the form of reduced material and implementatiosis. This means up to 70% of
eligible costs are covered by the program, subject to program caps and eligibility, while the remaining 30%
of the cost is paid to the contractor by the customer.

SinceDl offers a free assessmenf eligible measuredl isalso available to small businesses and other
commercial facilities too that may not be eligible for the more detailed facility audits provided by LGEA

Detailed program descriptions and applications can be foundnaty.njcleanenergy.com/DI

7.3 Energy Savings Improvemembgram

TheEnergy Savings Improvement Program (EiSI&) alternate method for New Jers@yda 32 GSNY Y Sy (
agenciesto finance the implementation of energy conservatiomeasures. ArESIPis atype of

G LIS NF 2 NJXY | y,OvBerebygckiool Nistridticéunties, municipalities, housing authorities astter

publicand state entitiesenter into contracts tohelp finance building energy upgradethis is donén a

manner that ensures that annual pagmis are lower than the savings projected from BB@Msensuring

that ESIProjectsare cash flow positive in year one, and every year theredai8tiprovides government

agencies in New Jersey with a flexible tool to improve and reduce energy usageimitial expenditure

of new financial resource®NJCEP incentive programs can be leveraged to help further reduce the total

project cost of eligible measures.
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This LGEA report is the first step to participating in ESIP. Next, you will need to seleptcaciaybor
implementing the desired ECMs:

(1) Usear@ Y SNH& { SNBAOSa /2YLIl ye& 2N) G9{/ he¢T

(2) Use independent engineers and other specialists, or your own qualified staff, to provide and
manage the requirements of the program through bonds or lease obligations;

(3) Use a lgbrid approach of the two options described above where the ESCO is utilized for some
services and independent engineers, or other specialists or qualified staff, are used to deliver
other requirements of the program.

After adoptinga resolutionwith a chosen implementation approacthe development of the Energy
Savings Plan (ESP) can begin. Thel&8enstrates thathe total project costs of the ECMse offset by
the energy savings over tiamancingterm, not to exceed 15 years. The verifiediags will then be used
to pay for the financing.

The ESIP approach may not be appropriate for all energy conservation and energy efficiency
improvements Entitiesshould carefully consider all alternatives to develop an approach that best meets
their neds. A cetailed program descriptions and application can be found at:
www.njcleanenergy.com/ESIP

Please note that ESIP is a program delivered directly byBfeU and is not an NJCEP incentive program.

As mentioned above, you may utilizZdJCERNncentive programs to help further reduce costs when
developng the ESP. You should refer to the ESIP guidelines at the link above for further information and
guidance on next steps.

7.4 Demand Response Energy Aggregator

The first step toward participation in a Demand Response (DR) program is to contact a Curtailment Service
Provider.A list ofthese N2 @A RSNA A a I|weositednd idirficlGdesghtadiniiangtidn for

each company, as well as the states whereytthave activebusiness(www.pjm.com/marketsand
operations/demandresponse/csps.aspx PJM also posts training materi#iist are developed forprogram
members interested in specific rules and requirements regarding DR activity
(www.pjm.com/training/trainingmaterial.aspx along with a variety adther programinformation.

[ dzNIF A€ YSYyd {SNIBAOS t NRPOARSNB GeLAOFItfte 2FFSNI TN
participate in a DR program. They will provide detailgarding the program rules and requirements for
YSGSNAY3I yR O2ydNRfaz + FLOAtAGEQa FoAfAGe G2 O
involved in participating in the program. Also, these providers usually offer multiple options fay DR t

larger facilities and may also install controls or remote monitoring equipment to help ensure compliance

of all terms and conditions of a DR contract.

See Sectiob for additional information.
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8 ENERGY PURCHASINGAND PROCUREMENT STRATEGIES

8.1 Retail Electric Supply Options

In 1999, New Jersey State Legislature passed the Electric Discé&mergy Competition Act (EDEG#)
restructure the electric powemdustry in New Jersey. This laleregulated the retail electric markets,
allowingall consumers to shop faervice from competitivelectric supplies. The inent was to create a
more competitive market for electripower supplyin New JerseyAs a resultutilities were allowd to
charge Cost of Service aodstomers were given the ability to choose a third pdry. nonutility) energy
supplier.

Energy deregulation in New Jersey has increased ererdggé SNBE Q 2 LJiA2ya o6& &SLI NI
electricity distribution from that of electricity supph5o, though you may choose a different company

FNRY 6KAOK (2 o0dz2 @2dzNJ St SOGUNARO LIR2oSNE NBalLlRyaioA
repair to local power distribution will still reside with the traditional utility company serving your region.

If your facility is not purchasingjectricity from a third party supplier, consider shopping for a reduced

rate from third party electric suppliers. If your facilitpisrchasing electricity from a third party supplier,
review and compare prices at the end of the current contract orgeeuple years.

A list of third party electric suppliers, who are licensed by the state to provide service in New Jersey, can
be found online atwww.state.nj.us/bpu/commercial/shopping.Hil.

8.2 RetailNatural GasSupply Options

The natural gas market in New Jersmsalso been deregulated. Most customers that remain with the
utility for natural gas service pay rates that are markased and that fluctuate on a monthly basitie
utility provides basic gas supply service (BGSS) to customers who choosebngtftom a Third Party
Supplierfor natural gas commodity.

I Odzai2YSNRA RSOA&AAZ2Y | 02dzi 6KSOGKSNI) G2 o0dz2 y I (dzNT
whether a customer sdes budget certainty and/or longderm rate stability. Customers can secure
longerterm fixed prices by signing up for service through a third party retail natural gas supplier. Many

larger natural gas customers may seek the assistance of a professiomsllteat to assist in their
procurement process.

If your facility is not purchasing natural gas from a third party supplier, consider shopping for a reduced
rate from third party natural gas suppliers. If your facilitpischasing natural gas from a ttiparty
supplier, review and compare prices at the end of the current contract or every couple years.

A list of third partynatural gassuppliers, who are licensed by the state to provide service in New Jersey,
can be found online atwvww.state.nj.us/bpu/commercial/shopping.html
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Appendix A:

Program -

Equipment Inventory & Recommendations

CTRC
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Lighting Inventory &Recommendations
Existing Conditi Proposed Conditions Energy Impact & Financial Analysis
Simple
. Annual . . Annual Total Annug Total Annug Total Annug Total
) Fixture . o Control | Watts pe] i Fixture Add Fixture . - Control | Watts pe] . | Total Peak] ) Total Payback wi
Location ) Fixture Description ) Operating . y ) Fixture Description ) Operating . kwh MMBtu | Energy Cos| Installation . )
Quantity System | Fixture Recommendatio| Controls¥ Quantity System | Fixture KW Saving: ) . X Incentives | Incentives
Hours Hours Savings Savings Savings Cost X
in Years
Office 1 Linear Fluorescent - T8: 2' T8 (17W) {Wall Switgh 33 2,000 | Relamp & Reballast No 1 LED - Linear Tubes: (2) 2' Lamps (Wall Switgh 17 2,000 0.01 32 0.0 $6.37 $107.00 $10.00 15.22
. . . Occupand
Lounge 6 Linear Fluorescent - T8: 4' T8 (32W) {®all Switgh 62 2,000 | Relamp & Reballpst Yes 6 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,400 0.16 575 0.0 $114.61 $818.00 $80.00 6.44
Restroom 1 Linear Fluorescent - T8: 2' T8 (17W) {®all Switgh 33 1,000 None No 1 Linear Fluorescent - T8: 2' T8 (17W) - @all Switdh 33 1,000 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Restroom 1 Linear Fluorescent - T8: 2' T8 (17W) {®@all Switdh 33 1,000 None No 1 Linear Fluorescent - T8: 2' T8 (17W) | @all Switdh 33 1,000 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
. . . . Occupang
Principals Office 6 Linear Fluorescent - T8: 4' T8 (32W) {®all Switdh 62 2,000 | Relamp & Reballpst Yes 6 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,400 0.16 575 0.0 $114.61 $818.00 $80.00 6.44
Closet 1 |Compact Fluorescent: <Enter Fixture D itdh 26 50 None No 1 |Compact Fluorescent: <Enter Fixture Deguvpli®witdh 26 50 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
. . . . Occupang
Main Office 4 Linear Fluorescent - T8: 4' T8 (32W) {®\all Switgh 93 2,000 | Relamp & Reballpst Yes 4 LED - Linear Tubes: (3) 4' Lamps Sensor 44 1,400 0.16 575 0.0 $114.61 $642.00 $80.00 4.90
Occupand
Nurse's Office 4 Linear Fluorescent - T8: 4' T8 (32W) {®@{all Switgh 62 2,000 | Relamp & Reballpst Yes 4 LED - Linear Tubes: (2) 4' Lamps Senzé:)r 29 1,400 0.11 384 0.0 $76.41 $584.00 $60.00 6.86
) N LED Screw-In Lamps: <Enter Fixtul .
Nurse's Office 2 Compact Fluorescent: <Enter Fixture D itgh 13 2,000 Relamp No 1 Description> Wall Switgh 7 2,000 0.01 44 0.0 $8.70 $53.75 $0.00 6.18
’ N LED Screw-In Lamps: <Enter Fixtui .
Hallway 1 |Compact Fluorescent: <Enter Fixture D ol itgh 26 2,258 Relamp No 1 DesEEieT Wall Switgh 7 2,258 0.01 49 0.0 $9.82 $107.51 $0.00 10.94
Restroom 1 Linear Fluorescent - T8: 2' T8 (17W) {®all Switdh 33 1,000 | Relamp & Reballpst No 1 LED - Linear Tubes: (2) 2' Lamps |Wall Switgh 17 1,000 0.01 18 0.0 $3.66 $107.00 $10.00 26.47
Hallway 1 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switdh 114 2,258 | Relamp & Reballpst No 1 LED - Linear Tubes: (4) 4' Lamps (Wall Switgh 58 2,258 0.04 145 0.0 $28.95 $161.83 $20.00 4.90
. } . Occupand
Men's Restroom 4 Linear Fluorescent - T8: 4' T8 (32W) {all Switgh 62 1,000 | Relamp & Reballpst Yes 4 LED - Linear Tubes: (2) 4 Lamps Sensor 29 700 0.11 192 0.0 $38.20 $738.00 $75.00 17.35
Occupand
Women's Restroon] 4 Linear Fluorescent - T8: 4' T8 (32W) | ®all Switdh 62 1,000 | Relamp & Reballpst Yes 4 LED - Linear Tubes: (2) 4' Lamps SenF:Jr 29 700 0.11 192 0.0 $38.20 $738.00 $75.00 17.35
Closet 1 Compact Fluorescent: <Enter Fixture Deg itqgh 22 50 None No 1 Compact Fluorescent: <Enter Fixture Deg itqgh 22 50 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Hallway 1 Linear Fluorescent - T8: 4' T8 (32W) {®all Switgh 62 2,258 | Relamp & Reballst No 1 LED - Linear Tubes: (2) 4' Lamps (Wall Switgh 29 2,258 0.02 86 0.0 $17.06 $117.00 $10.00 6.27
; . . ) Occupand
Stairs 8 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switdh 62 2,258 | Relamp & Reballpst Yes 8 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,580 0.22 866 0.0 $172.49 $2,016.00 $80.00 11.22
Boiler Room 7 Linear Fluorescent - T8: 4' T8 (32W) {®@all Switdh 62 100 None No 7 Linear Fluorescent - T8: 4' T8 (32W) | @all Switdh 62 100 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Occupang
1st Floor Hallways| 41 Linear Fluorescent - T8: 4' T8 (32W) {®all Switgh 62 2,258 | Relamp & Reballpst Yes 41 LED - Linear Tubes: (2) 4 Lamps Senpsor 29 1,580 112 4,439 0.0 $884.00 $5,877.00( $410.00 6.18
Occupand
Lobby 6 Linear Fluorescent - T8: 4' T8 (32W) - ®lall Switgh 93 2,258 | Relamp & Reballpst Yes 6 LED - Linear Tubes: (2) 4' Lamps Senp:;r 29 1,580 0.29 1,132 0.0 $225.54 $972.00 $60.00 4.04
Occupand
Classroom #1 21 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switgh 62 1,800 | Relamp & Reballpst Yes 21 LED - Linear Tubes: (2) 4' Lamps Senpsor 29 1,260 0.57 1,813 0.0 $361.02 $2,727.00 $245.00 6.87
Occupand
Classroom #2 21 Linear Fluorescent - T8: 4' T8 (32W) {®@all Switgh 62 1,800 | Relamp & Reballpst Yes 21 LED - Linear Tubes: (2) 4' Lamps Senzat;r 29 1,260 0.57 1,813 0.0 $361.02 $2,727.00 $245.00 6.87
Occupand
Classroom #3 21 Linear Fluorescent - T8: 4' T8 (32W) {®all Switgh 62 1,800 | Relamp & Reballpst Yes 21 LED - Linear Tubes: (2) 4' Lamps Senpsor 29 1,260 0.57 1,813 0.0 $361.02 $2,727.00| $245.00 6.87
Occupand
Classroom #4 18 Linear Fluorescent - T8: 4' T8 (32W) | ®@all Switdh 62 1,800 | Relamp & Reballpst Yes 18 LED - Linear Tubes: (2) 4' Lamps Sen’z:)r 29 1,260 0.49 1,554 0.0 $309.45 | $2,376.00| $215.00 6.98
Occupang
Classroom #5 25 Linear Fluorescent - T8: 4' T8 (32W) {@all Switdh 62 1,800 | Relamp & Reballpst Yes 25 LED - Linear Tubes: (2) 4' Lamps Senpsor 29 1,260 0.68 2,158 0.0 $429.79 $3,195.00( $285.00 6.77
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Existing Conditions

Proposed Conditions

CTRC

Energy Impact & Financial Analysis

Nonatts yoy dae

ey O

Simple
. Annual X . Annual Total Annug Total Annug Total Annug Total s
. Fixture . e Control | Watts pe| . Fixture Add Fixture X A Control | Watts pe| | Total Peak] ) Total Payback wi
Location 3 Fixture Description ) Operating X g ) Fixture Description ) Operating . kwh MMBtu | Energy Cos| Installation : )
Quantity System | Fixture Recommendatio| Controls3 Quantity System | Fixture kW Saving ) . ; Incentives | Incentives
Hours Hours Savings Savings Savings Cost .
in Years

Occupand

Classroom #6 24 Linear Fluorescent - T8: 4' T8 (32W) {®{all Switgh 62 1,800 | Relamp & Reballpst Yes 24 LED - Linear Tubes: (2) 4' Lamps Senzaor 29 1,260 0.66 2,072 0.0 $412.59 $3,078.00 $275.00 6.79
Occupand

Classroom #7 24 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switdgh 62 1,800 | Relamp & Reballpst Yes 24 LED - Linear Tubes: (2) 4' Lamps Senpsor 29 1,260 0.66 2,072 0.0 $412.59 $3,078.00( $275.00 6.79
Occupang

Classroom #8 21 Linear Fluorescent - T8: 4' T8 (32W) | ®@all Switdh 62 1,800 | Relamp & Reballpst Yes 21 LED - Linear Tubes: (2) 4' Lamps Sen’i)r 29 1,260 0.57 1,813 0.0 $361.02 $2,727.00 $245.00 6.87

. . LED Screw-In Lamps: <Enter Fixtu .

Restrooms 4 Compact Fluorescent: <Enter Fixture D ol itgh 26 1,000 Relamp No 1 Description> Wall Switgh 7 1,000 0.06 112 0.0 $22.22 $53.75 $0.00 2.42

Storage Closets 4 |Compact Fluorescent: <Enter Fixture D itdgh 26 50 None No 4 |Compact Fluorescent: <Enter Fixture Dejtvpli®witqh 26 50 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
. . . Occupand

Classroom #9 21 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switgh 62 1,800 | Relamp & Reballpst Yes 21 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,260 0.57 1,813 0.0 $361.02 $2,727.00 $245.00 6.87
Occupand

Classroom #10 21 Linear Fluorescent - T8: 4' T8 (32W) {®@all Switgh 62 1,800 | Relamp & Reballpst Yes 21 LED - Linear Tubes: (2) 4' Lamps Sen‘:‘)r 29 1,260 0.57 1,813 0.0 $361.02 $2,727.00 $245.00 6.87
Occupand

Classroom #11 21 Linear Fluorescent - T8: 4' T8 (32W) {®all Switgh 62 1,800 | Relamp & Reballpst Yes 21 LED - Linear Tubes: (2) 4' Lamps Senpsor 29 1,260 0.57 1,813 0.0 $361.02 $2,727.00| $245.00 6.87
Occupand

Classroom #12 21 Linear Fluorescent - T8: 4' T8 (32W) | @all Switdh 62 1,800 | Relamp & Reballpst Yes 21 LED - Linear Tubes: (2) 4' Lamps Senpsé:Jr 29 1,260 0.57 1,813 0.0 $361.02 $2,727.00| $245.00 6.87

Time Out Room 2 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switdh 114 100 None No 2 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switdh 114 100 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Occupand

2nd Floor Hallway: 26 Linear Fluorescent - T8: 4' T8 (32W) {@all Switdh 62 2,258 | Relamp & Reballpst Yes 26 LED - Linear Tubes: (2) 4' Lamps Senpsa;r 29 1,580 0.71 2,815 0.0 $560.58 | $3,852.00| $260.00 6.41
Occupand

Classroom #13 21 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switgh 62 1,800 | Relamp & Reballpst Yes 21 LED - Linear Tubes: (2) 4' Lamps Senpsor 29 1,260 0.57 1,813 0.0 $361.02 $2,727.00 $245.00 6.87
Occupand

Classroom #14 21 Linear Fluorescent - T8: 4' T8 (32W) {®@all Switgh 62 1,800 | Relamp & Reballpst Yes 21 LED - Linear Tubes: (2) 4' Lamps Senze:)r 29 1,260 0.57 1,813 0.0 $361.02 $2,727.00 $245.00 6.87
Occupand

Classroom #15 21 Linear Fluorescent - T8: 4' T8 (32W) {®all Switgh 62 1,800 | Relamp & Reballpst Yes 21 LED - Linear Tubes: (2) 4' Lamps Senpsor 29 1,260 0.57 1,813 0.0 $361.02 $2,727.00| $245.00 6.87
Occupand

Classroom #16 18 Linear Fluorescent - T8: 4' T8 (32W) | ®@all Switdh 62 1,800 | Relamp & Reballpst Yes 18 LED - Linear Tubes: (2) 4' Lamps Sen‘:;é::r 29 1,260 0.49 1,554 0.0 $309.45 | $2,376.00| $215.00 6.98
Occupang

Classroom #17 18 Linear Fluorescent - T8: 4' T8 (32W) {®all Switdh 62 1,800 | Relamp & Reballpst Yes 18 LED - Linear Tubes: (2) 4' Lamps Senpsor 29 1,260 0.49 1,554 0.0 $309.45 $2,376.00 $215.00 6.98
Occupand

Classroom #18 18 Linear Fluorescent - T8: 4' T8 (32W) {®@¥all Switgh 62 1,800 | Relamp & Reballpst Yes 18 LED - Linear Tubes: (2) 4' Lamps Senpsa;r 29 1,260 0.49 1,554 0.0 $309.45 | $2,376.00| $215.00 6.98
Occupand

Classroom #19 18 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switgh 62 1,800 | Relamp & Reballpst Yes 18 LED - Linear Tubes: (2) 4' Lamps Senpsor 29 1,260 0.49 1,554 0.0 $309.45 $2,376.00( $215.00 6.98
Occupand

Classroom #20 18 Linear Fluorescent - T8: 4' T8 (32W) {®all Switgh 62 1,800 | Relamp & Reballpst Yes 18 LED - Linear Tubes: (2) 4' Lamps Senze:)r 29 1,260 0.49 1,554 0.0 $309.45 $2,376.00 $215.00 6.98
) . ) Occupand

Room #21 8 Linear Fluorescent - T8: 4' T8 (32W) - Wall Switgh 62 1,800 | Relamp & Reballpst Yes 8 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,260 0.22 691 0.0 $137.53 $1,052.00 $100.00 6.92
Occupand

Life Skills Room 23 Linear Fluorescent - T8: 4' T8 (32W) | @all Switdh 62 1,800 | Relamp & Reballpst Yes 23 LED - Linear Tubes: (2) 4' Lamps Sen‘:;r 29 1,260 0.63 1,985 0.0 $395.40 | $2,961.00| $265.00 6.82

Server Room 1 |Compact Fluorescent: <Enter Fixture D ol it4h 26 50 None No 1 |Compact Fluorescent: <Enter Fixture DeguvpliGwitqgh 26 50 0.00 0 0.0 $0.00 $0.00 $0.00 0.00

. s LED Screw-In Lamps: <Enter Fixtu .

Restroom 1 Compact Fluorescent: <Enter Fixture D itgh 26 1,000 Relamp No 1 DesEs Wall Switdh 7 1,000 0.01 22 0.0 $4.35 $53.75 $0.00 12.35

Closet 1 Compact Fluorescent: <Enter Fixture Deguvial itgh 22 50 None No 1 Compact Fluorescent: <Enter Fixture Dejutgli®witgh 22 50 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
. . . Occupand

Women's Restroon 4 Linear Fluorescent - T8: 4' T8 (32W) {®@all Switgh 62 1,000 | Relamp & Reballpst Yes 4 LED - Linear Tubes: (2) 4' Lamps Sensor 29 700 0.11 192 0.0 $38.20 $738.00 $75.00 17.35
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program®

CTRC

Ronails yoy 408 rety 0

Existing Conditions

Proposed Conditions

Energy Impact & Fi

Simple
) Annual . . Annual Total Annug Total Annug Total Annug ~ Total p
. Fixture . o Control | Watts pe| ) Fixture Add Fixture . - Control [Watts pe] _ | Total Peak| X Total Payback wi
Location ) Fixture Description ) Operating . . Fixture Description i Operating ) kWh MMBtu | Energy Cos| Installation . X
Quantity System | Fixture Recommendatio| Controls3 Quantity System | Fixture kw Saving: ) . X Incentives | Incentives
Hours Hours Savings Savings Savings Cost .
in Years
Occupand
Men's Restroom 4 Linear Fluorescent - T8: 4' T8 (32W) {®@{all Switgh 62 1,000 | Relamp & Reballpst Yes 4 LED - Linear Tubes: (2) 4' Lamps Sel;psor 29 700 0.11 192 0.0 $38.20 $738.00 $75.00 17.35
Mechcanical Roo 1 Linear Fluorescent - T8: 4' T8 (32W) {®@all Switdh 62 50 None No 1 Linear Fluorescent - T8: 4' T8 (32W) {@all Switdh 62 50 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Gym 4 U-Bend Fluorescent - T8: U T8 (32W) [\V2all Switdh 62 2,000 | Relamp & Reballpst No 4 LED - Linear Tubes: (2) 4' Lamps |Wall Switgh 29 2,000 0.09 304 0.0 $60.47 $468.00 $40.00 7.08
Occupand
Gym 20 Metal Halide: (1) 400W Lamp  |Wall Switgh 458 2,000 |[Fixture ReplacementYes 20 LED - Fixtures: High-Bay Senpsor 168 1,400 4.46 15,658 0.0 $3,118.55| $54,584.00 $3,140.00 16.50
Prep Room 9 Linear Fluorescent - T8: 4' T8 (32W) {®all Switgh 62 1,400 | Relamp & Reballpst No 9 LED - Linear Tubes: (2) 4 Lamps |Wall Switgh 29 1,400 0.19 478 0.0 $95.23 $1,053.00 $90.00 10.11
. . . LED - Fixtures: Outdoor Wall-Mounted|
Exterior 2 Metal Halide: (1) 250W Lamp None 295 3,650 |[Fixture Replacemjent No 2 Fixture None 12 3,650 0.37 2,376 0.0 $473.17 $781.35 $200.00 1.23
. . . LED - Fixtures: Outdoor Wall-Mounted|
Exterior 6 Metal Halide: (1) 100W Lamp None 128 3,650 |[Fixture Replacement No 6 e None 12 3,650 0.46 2,921 0.0 $581.84 $2,344.06 $600.00 3.00
. LED - Fixtures: Outdoor Wall-Mounted| LED - Fixtures: Outdoor Wall-Mounted|
Exterior 7 ) None 70 3,650 None No 7 ) None 70 3,650 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Fixture Fixture
Exterior 2 Compact Fluorescent: <Enter Fixture Degcripione 26 3,650 None No 2 Compact Fluorescent: <Enter Fixture Degcripione 26 3,650 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Exterior 7 Compact Fluorescent: <Enter Fixture Degcripione 23 3,650 None No 7 Compact Fluorescent: <Enter Fixture Degcripione 23 3,650 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
LED - Fixtures: Outdoor Wall-Mounted| LED - Fixtures: Outdoor Wall-Mounted|
Exterior 4 ) None 10 3,650 None No 4 ) None 10 3,650 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Fixture Fixture
light|
Exterior 1 Compact Fluorescent: <Enter Fixture Degcripione 26 8,760 None Yes 1 Compact Fluorescent: <Enter Fixture De crﬁ?ngr'igng 26 4,000 0.01 142 0.0 $28.35 $60.00 $0.00 212
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Motor Inventory & Recommendations

Existing Conditions

Proposed Conditions

Energy Impact & Financial Analysis

CTR

Nonatts pury

a0 ity O

Install Simple
Annual ) Total Annug Total Annug Total i
. Area(s)/System(s) | Motor . HP Pe[Full Loaq VFD ) High | Full Load Installl Numbe] Total Peak| Total Annug . Total Payback wi
Location X Motor Application . Operating| ___ * - X . MMBtu | Energy Cos| Installation i i
Served Quantity Motor | Efficiency Control?| Efficiency| Efficiency VFDs? of VFD{ kW Savingd kWh Saving| . ) Incentives | Incentives
Hours Savings Savings Cost .
Motors? in Years
Roof Exhaust 9 Exhaust Fan 0.3 | 60.0% No 1,000 Yes 69.5% | No 0.21 287 0.0 $57.12 $3,596.76 $0.00 62.97
Boiler Room Boiler Burner Motorp 4 Other 1.0 | 82.0% No 2,059 No 82.0% | No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Boiler Room Hot Water System| 2 Heating Hot Water Pymi.0 | 83.5% No 2,059 Yes 89.5% | Yes 2 1.56 6,431 0.0 $1,280.77( $8,152.44 $0.00 6.37
Various Unit Ventilators 22 Supply Fan 0.2 | 60.0% No 1,373 Yes 60.0% | Yes 22 0.74 1,126 0.0 $224.31 | $63,507.1 $293.33 281.81
Mechanical Room Air Handling Units 2 Supply Fan 15 84.0% No 2,059 Yes 86.5% | Yes 2 0.91 2,005 0.0 $399.24 $6,760.31 $240.00 16.33

Electric HVAC Inventory & Recommendations

Existing Conditions

Proposed Conditions

Energy Impact & Financial Analysis

li Heati Install Cooli Heati Cooli Heati Simpl
Coo |n_g eaun_g n_ 00 |n_g ea |n_g . . Install Duall Total Annug Total Annug  Total s
X Area(s)/System(s) | System Capacity Capacity High | System Capacity Capacity Mode Mode Total Peak| Total Annug ) Total Payback wi
Location . System Type X . N ) System Type ) ) - . Enthalpy X . MMBtu | Energy Cos| Installation : i
Served Quantity per Unif per Unif Efficiency Quantity per Unit per Uni{ Efficiency| Efficiency Economizer kW Savingd kwh Saving Savings Savings o Incentives | Incentives
(Tons) | (Btushi| System? (Tons)| (kBtu/hr] (SEER/EE]  (COP) g g in Years
Various Classrooms 19 Window AC 1.26 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Outdoor Split AC - Server Ropm 1 Split-System AC [ 2.00 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Various Office 3 Window AC 0.67 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Outdoor Split AC - Office 1 Split-System AC 2.00 Yes 1 Split-System AC 2.00 14.00 No 0.38 1,251 0.0 $249.24 $2,992.44| $184.00 11.27
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CTRC

Fuel Heating Inventory & Recommendations

Existing Conditions Proposed Conditions Energy Impact & Financial Analysis
Output| Install Output Simple
B . ) B ) . Heating Total Annug Total Annug Total B
. Area(s)/System(s) | System Capaci High | System Capacity Heating . Total Peak| Total Annug . Total Payback w,
Location X System Type X . X System Type i . Efficiency X i MMBtu | Energy Cos]| Installation i i
Served Quantity per Unif Efficiency Quantity per Unitl Efficiency| . kW Savingd kWh Saving . ) Incentives | Incentives
Units Savings Savings Cost .
(MBh) | System?] (MBh) in Years
. . Non-Condensing H Condensing Hot W .
Boiler Room Whole Building 2 ) 1,723.0p Yes 2 . 1,723.00 91.00% Et 0.00 0 227.6 $2,438.74| $65,816.27 $7,581.20 23.88
Water Boiler Boiler

Pipe Insulation Recommendations

Recommendation Inputs Energy Impact & Financial Analysis

Length of Simple
. . . Total Annug Total Annug Total
. Area(s)/System(s) | Uninsulateq Pipe Diameter | Total Peak| Total Annug . Total Payback w
Location . . . ; MMBtu | Energy Cos| Installation . .
Affected Pipe (in) kW Savingd kWh Saving| . : Incentives | Incentives
Savings Savings Cost .
(ft) in Years
Mechanical Room| Domestic Hot Watey 10 1.25 0.00 0 1.8 $18.92 $43.50 $0.00 2.30

DHW Inventory & Recommendations

Existing Conditions Proposed Conditions Energy Impact & Financial Analysis
Simple
. Total Annug Total Annug Total
. Area(s)/System(s) | System | System System | Efficiency Total Peak| Total Annug . Total Payback w:
Location . System Type | Replace . System Type Fuel Type . . . . MMBtu | Energy Cos| Installation . .
Served Quantity Quantity Efficiency| Units | kW Savingd kWh Saving . . Incentives | Incentives
Savings Savings Cost .
in Years
. Storage Tank Wal Storage Tank Wat
Mechanical Room Restrooms 1 Heater Yes 1 Heater ( Natural Gas| 92.00% Et 1.35 14,052 -47.9 $2,284.76| $8,022.08 $50.00 3.49

Low-Flow DeviceRecommendations

Recommedation Inputs Energy Impact & Financial Analysis

Existing [ Propose Simple
. Total Annug Total Annug  Total
. Device : Flow Flow | Total Peak| Total Annus . Total Payback w.
Location . Device Type . . MMBtu | Energy Cos| Installation . )
Quantity Rate Rate | kW Savingd kWh Saving . ; Incentives [ Incentives
Savings Savings Cost .
(gpm) | (gpm) in Years
Restroom 6 Faucet Aerator (Lavatofy) 2.20 1.00 0.00 0 7.3 $77.73 $43.02 $0.00 0.55
Restroom 6 Faucet Aerator (Lavatofy) 2.20 1.00 0.00 0 7.3 $77.73 $43.02 $0.00 0.55
Classrooms 4 Faucet Aerator (Lavatofy) 2.20 1.00 0.00 0 4.8 $51.82 $28.68 $0.00 0.55
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Commercial Refrigerator/Freezer Inventory & Recommendations

CTRC

Existing Conditions Proposed Con Energy Impact & Financial Analysis

Simple
. ENERGY | Install ENERQ Total Annug Total Annug Total >
. | Refrigerator/ Freeze Total Peak| Total Annug . Total Payback w
Location Quantity| STAR STAR . . MMBtu | Energy Cos| Installation . .
Type ” . kW Savingq kwWh Saving . ; Incentives | Incentives
Qualified? | Equipment? Savings Savings Cost .
in Years
Kitchen Prep 1 Refrigerator Chest No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Kitchen Prep 1 Freezer Chest No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Stand-Up Refrigeratq
Lounge 1 No No 0.00 0 0.0 .00 0.00 .00 0.00
d Solid Door (16 - 30 cy $0 $ $0
Stand-Up Refrigerat
Life Skills Room | 1 PR No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Solid Door (16 - 30 ¢

Cooking Equipment Inventory & Recommendations

Existing Conditions

Proposed Conditions

Energy Impact & Financial Analysis

Simple
Total A Total A Total
. . . High Efficiend Install High Efficiency] Total Peak| Total Annug 0 nnug 1o nnug o a. Total Payback w
Location Quantity Equipment Type . ) . . MMBtu | Energy Cos| Installation i .
Equipement?} Equipment? kW Savingd kWh Saving . ) Incentives [ Incentives
Savings Savings Cost .
in Years
Kitchen Prep 3 Insulated Food Holding Cabinet (1/2 Size) No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Kitchen Prep 1 Insulated Food Holding Cabinet (Full Size) No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
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Plug Load Inventory

Existing Conditions

Energy| ENERGY
Location Quantity Equipment Description Rate STAR
(W) [Qualified]
Various 34 Computers 120.0
Various 25 Printers 250.0
Classrooms 22 Projectors 350.0
Various 15 Microwave 1,500.0
Various 1 Toaster 1,200.0
Various 6 Coffee Maker 900.0
Various 18 Mini Fridge 260.0
Classrooms 22 Fans 100.0
Gym 2 Speakers 200.0
Various 2 Electric Unit Heaters 1,500.0

CTRC
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cleanenerqy

program=

W Jorvey's

Custom Recommendations

Computer Power Management Software

CTRC

# of Desktops ormal R g Mode dle R g Mode
34 Mon - Fri [ Mon - Fri | Weekends| Energy Rat{ Weekly Ruil Mon - Fri[ Mon - Fri| Weekends|Energy Rat{ Weekly Ruf Mon - Fri| Mon - Fri | Weekends| Energy Rat| Weekly Rur
8AM-5PM| 5PM-8AM| & Holidays (W)* Hours 8AM-5PM| 5PM-8AM| & Holidays (W)* Hours 8AM-5PM| 5PM-8AM| & Holidays] (W)* Hours
g Conditio 60% 5% 5% 120 30 5% 30% 10% 80 31 35% 65% 85% 5 107
Proposed Conditio 60% 5% 0% 120 28 5% 10% 0% 80 10 35% 85% 100% 5 130
Usage per Device Energy Impact & Financial Analysis
Total Total Simple
- Add! Total il
Weeks of [ Annual kWi Diversity Annual Annual Cost per . Payback
Hardware | Installation .
Use Usage Factor** kWh Energy Cod Desktop e, o Period
Savings | Savings (Years)
43 286
. 207 90% 2,416 $481 $15.00 $2,500.0 $3,010 6.26

Replace Refrigeration Equipment with Smaller Energy Star Equipment

Energy Impact & Financial Analysis

Existing Conditions Proposed Conditions
of Total Total Total Simple
Total % Empty al QY Total Total P
L Total .. | Energy Sta| Total Annual Annual Annual . Payback
Descriptiof Volume | Total kW Noted on | Descriptior] Volume | Total kW Installation .
(cu. ft) Annual KWH Site Compact (cu. ft) Annual kW kW kwh Energy Cog G Period
" Fridge " Savings | Savings | Savings (Years)
Replace 32 0.3 2,657 60% Replace 2 23 0.07 622 0.2 2,035 $405 $1,300 3.21
A8
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Installation of an Energy Management System

CTRC

Baseline (Proposed Energy Use after ECMs) Proposed Conditions Energy Impact & Financial Analysis
Annual )
Annual Total Total Total Simple
Annual AC| HVAC . Total Assumed % Assumed Y Assumed 9 Total
Heating . . Assumed | Annual Annual Annual . Payback
Energy Usq  Motor Proposed Cooling Heating Motor Installation .
Energy Usq . . ) $/sqft kwh mmBtu |Energy Cog Period
(kwh) | Energy Us¢ Costs Savings | Savings | Savings . : X Cost
(mmBtu) Savings | Savings | Savings (Years)
(kwh)
1,992 10,931 1,295 $16,453 6% 9% 5% $1.50 666 117 $1,382 $69,150 50.04

Equations: (Based on Industry Standards)
Average Cost for installation of an Energy management system is $1.50/sqft
Energy savings range between 5% and 30%

Blower Door Testing & Building Envelope Improvements

Existing Conditions Proposed Conditions Energy Impact & Financial Analysis
Annual Annual Total Total Total Simple
) ) Assumed % Assumed 9 Total
Cooling Heating . . Annual Annual Annual . Payback
Cooling Heating Installation .
Energy Usq Energy Usq . . kWh mmBtu |Energy Cog Period
Savings | Savings . . ; Cost
(kWh) (mmBtu) Savings | Savings | Savings (Years)
33,327 1,522.6 2% 5% 667 76 $949 $13,830 14.58
Equations: (Based on Industry Standards)
Average Cost for blower door testing and whole building air sealing is $0.30/sqft
Energy savings vary based on the existing building condition, envelope deficiencies and geographic location
https://energy.gov/energysaver/blower-door-tests
Local GovernmertEnergy Audit Audrey W. ClarElementary School A9



Optional HVAC Measure - VRF System Installation - Back of the Envelope Calculation

Existing Conditions

Coolin Output Actual
Capaci ; g Full Load Annual Total Tota Ca ac? d Heatin Heatin Total Tota Total Moto Total Tota Total Annug
o .ty B Efficiency Cooling | Total KW Annual B .ty & " g : Annual Annual Total kW Annual i
Unit Annual kWH Unit Efficiency EFLH HP Annual kKWh HVAC Cost]
(KW/Ton) EFLH Costs . mmBtu Costs Costs
(Tons) (MBh) (if different
239 1.12 905 27 24,260 $4,832 3,446 74% 327 1,523 $16,318 14 10 18,488 $3,682 $24,832
(Window Acs) (Boiler) (Primary Pumps and UV Fans)
Proposed Conditions Option - Energy Impact & Financial Analysit Energy Impact & Financial Analysis
Total Simple Total Simple
Total Estimated|  Total Ll ECM: Boile Total s
Total Annual . Payback Annual . Payback
Annual M&L Cost| Installation ) UVs, Motor Installation )
Annual kW Energy Coqg Period Energy Coqg Period
HVAC Cos : per Ton Cost & VFDs , Cost
Savings (Years) Savings (Years)
100,288 | $19,974 $4,858 $10,500 | $315,000 64.84 Included $3,944 $186,157 47.20
(assumes 35% savings of electrical use and 35% savings of natural gas converted to electric with 4.0 COP efficiency increase) (as calculated from the LGEA Tool)

Equations: (Based on Industry Standards)
Energy savings 30% to 40%
Costs are 5% to 20% higher than traditional chilled water systems
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Appendix B: EPA Statement of Energy Performance

TN
w’ﬂﬂf ENERGY STAR® Data Verification Checklist

-EARN M ORE AT
anergyslar.gov

Audrey W. Clark School
9 5 Registry Name: Audrey W. Clark School

Property Type: K-12 Schoaol

Gross Floor Area (fE): 41,600

Built: 1984
EN S'E'.R.RII For Year Ending: 12/31/2016
Score
Date Generated: 05152017

1. The EKERGY ETAR soore Is & 1-i0-100 asse=ssment of & buliding's erengy efliclency as compansd with similar bullding nafionaide, adjusting for cimate and business
acthtty.

Property & Contact Information

Property Address Property Cramer Primary Contact

Audrey W. Clark School Long Branch Public Schools Ann Degnan

182 Garfield Avenue 540 Broadway 540

Long Branch, New Jersey 07740 Long Branch, NJ 07740 Long Branch, MJ 07740
T32-571-2B68 x 40710 T32-571-2868 x 40710

Property ID: 5841608 adegnani@lcngbranch. k12.njus

1. Review of Whole Property Characteristics
Basic Property Information

1) Property Mame: Audrey W. Clark School
Is this the official name of the property?

[QYes [Me

If “Mo”, please specify:

2) Property Type: K-12 School D Yes I:l"“
Is this an accurate description of the primary use of this property?

3) Location:
) " [Yes [Mo
182 Garfield Avenue
Long Branch, Mew Jersey 07740
Is this comect and complete?

4]} G Floor Area: 41,800 fi2
) Gross Floor Area ]:“i'es |:[Hn
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ENERGY STAR” Statement of Energy

tearvmoiear|  Performance

enargystangov

Audrey W. Clark School

Primary Property Type: K-12 School
Gross Floor Area (ft%): 41,600
Built: 1964

For Year Ending: December 31, 2016

ENERGY STAR® Date Generated: May 15, 2017
Score’
1. The ENERGY STAR coore Is 2 1-180 tofa T e00rgy i< wiih cloufiae it sting for
ofimats anc dosinecs aotivity.

Property & Contact Information

Property Owner
Long Branch Public Schools

540 Broadway
Long Branch, NJ 07740
732-571-2868 x 40710

e

Natural Gas 1730318
A7AKBUM S ) aaar (1

878

1136
46%
Source EUI Annual Emissions
60.9 kBtuft Greenhouse Gas Emissions (Metric Tons 118

Signature & Stamp of Verifying Professional
I {Name) verify that the above information is true and comect to the best of my knowledge.

Signature: Date:

Licensed Professional

Ann Degnan

540 Broadway

Long Branch, NJ 07740
732-571-2868 x 40710

adegnan@longbranch k12.nj.us

(if applicable)
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