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Disclaimer

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

upg ades to the facility’ s eApmaxigate savegire igcluded imthip me nt 3
report to help make decisions about reducing energy use at the facility. This report, however, is not
intended to serve as a detailed engineering design document. Further design and analysis may be
necessary in order to implement some of the measures recommendsnisimeport.

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

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

Estimated installation costs are based dosal TRC’ s
contractors and vendors, and/or cost estimates fr&®8 MeansThe owner of the facility is encouraged

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

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

installed costs vary frorastimates

New Jersey’s Clean Ener gyprdvided ig thia neport déeleSlibbdes based c e nt i
on program information available at the time of the report. Incentive levels are not guaranteed. The

NJBPU reserves the right to extend, modify, or terminate programs without prior notice. The owner of

the facilty should review available program incentives and eligibility requirements prior to selecting and
installing any energy conservation measures
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1 EXECUTIVE SUMMARY

The New Jersey Board of Public UtilitieeIBPYhas sponsored thid ocal Government Energy Audit
(LGEA) Report fahe Renaissance at Rand

The goal of a LGEAeport is to provide yowvith information on how your facility uses energy, identify

energy conservation measures (ECMs) that can reduce youggmnse, androvide information and

assistance to help facilitiesnplement ECMs The LGEAeport also contains valuable informatioon
financi al incentives fr om(NMER fodimplementyng ECME| ean Ener

Thisstudy was conductetly TRC Energy Servid@RRC)aspart of a comprehensive effort to assisew
Jerseyhigher education facilitiem controlling energy costs and protecting our environment by offering a
wide rangeof energy managment optionsand advice

1.1 Facility Summary

Renassance at Ranit a 37,167square footfacility constructed in 1924. The building igtaee-story
educational facility including classrooms, multipurposems offices,hallways,mechanicakpacesand
other areas.

Lighting at the facility consists afcombination of 32Vatt T8 fluorescent fixtures aralfew 40Watt T12
fluorescent fixtures; all of which are inefficient in performance when compared to the latest lighting
technology available in the market. In addition to the linear fluoresctm fadlity also hadnefficient
circular fluorescent and incandescent lamps. Exterior lighting is provided by a combinatiwercafry
vapor, metal halideandincandescent fixturednterior lighting control is provided by manual switches.

Cooling and ventilan is provided by a combination of vdaw air conditioners (AGndsplit system AC
Ssystems. Heating hot water is distributed to the
via a heat exchanger

A thorough description of the facility drour observations are located in Sect@&n

LGEAEnNergy AudiReport— Renaissance at Rand 1
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1.2 Your Cost Reduction Opportunities

Energy Conservation Measures

TRvaluatedand recommendedive measureswhichtogetherrepresent an opportunity foRenaissance

at Randto reduceannual energy costs by rougifi§1,823and annual greenhouse gas emissiong 372

Ibs CQe. We estimate that if alhigh prioritymeasuresare implemented as recommended, the project
will payfor itselfin roughly4.7 years. TRC has digfed high priority measures as the evaluated measures
that have a simple payback less than the typical equipment life of the proposed equipitiest.
breakdown of existingnd potential utility costafter project implementatiorareillustrated inFigurel
and Figure2, respectively. dgether hesemeasure represent an opportunity to redudeenaissance at
Rand annual energyise byl10%

Figurel d Previous 12 Month Utility Costs Figure 2 8 Potential Post-Implementation Costs

$30,000  $28,153

$25,000

$16,449
$16-330 $16,449

Gas $20,000
$16,449

37%

$15,000

$10,000

. $5,000
Electric
$28,153 $0
63% o Electric Gas

0 42% 0%

Reduction

$44,602

m Pre-Implementation Cost

LGEAEnergy AudiReport— Renaissance at Rand 2
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A detailed description ahe Renaissance at Ranaxisting energy usecan be found irBections.

Estimates of the total cost, engy savings, and finaia incentives for the evaluatednergy efficient
upgrades are summarized belamFigure3. A trief descriptionof eachcategory can be found below and
adescriptionof savings opportunitiesan be found irBectiord.

Figure 3 8 Summary of Energy Reduction Opportunities

Annual Peak Annual  Annual . . ) Simple CGe
Electric Demanc Fuel Energy Cos D Paybacl Emissi
Energy Conservation Measure Recommend? ) . . g_y " Install Cos Incentive Net Cost y_ mlssu?m
Savings Savings Savings Savings ® ) © Period Reductior
(kwh) (kw) (MMBtu $) (yrsy**  (lbs)
ECM 1Install LED Fixtures Yes 27,030 4.7 0.0 | $4,269.52| $18,883.4p $2,095.00 $16,788.4p 3.9 27,219
ECM ZRetrofit Fluorescent Fixtures with LED Lamps and Drivers Yes 308 0.2 0.0 $48.65 $585.00 | $50.00 | $535.00| 11.0 310

ECM JRetrofit Fixtures with LED Lamps . $5,891.64| $31,527.0] $6,160.00 $25,367.0

| ECM 4install Occupancy Sensor Lighting Controls____|_Yes _| 8599 | 28 | 00 | $1.358.33] $14.622.00 $1835.00 $12.787.00_9.4_| 8,60 |

| ECM §Vending Machine Convol | _Yes | 1612 [ 00 | 00 | $254.60 | $230.00] $0.00 | $230.00] 0.9 [ 1623 |

TOTALS 74,848 19.8 0.0 $11,822.74 $65,847.44 $10,140.00 $55,707.44 4.7 75,372
* - All incentives presented in this table are based on NJ Smart Start Building equipment incentives and assume proposed equipment meets minimum performance criteria for that progr:
** - Simple Payback Period is based on net measure costs (i.e. after incentives).

LightingUpgrades generally involve the replacement of existing lighting components such as lardps an
ballasts (or the entire fixture) with higher efficiency lighting components. These messawe energy by
reducing the power used by the lighting components due to improved electrical efficiency.

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

Plug LoadEquipment control measures generally involve installing automdtdevices that limit the
power usager operation of equipmenthat is plugged into an electrimutlet when not in use

Energy Efficient Practices

TRGQGlso identifiedsevenlow cost(ornocosje ner gy ef fi ci ent practices.
can be significantly improved by employing certain behaviamrabperational adjustmentsand by
performing better routine maintenanceon building systems. Hese practicesan extendequipment
lifetime, improveoccupant comfortprovide betterhealth and safetyas well as reducannual energy

and O&Mcosts Potential gportunities identified atRenaissance at Rainttlude:

Close Doors and Windows

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

Perform Proper Boiler Maintenance

Perform Proper Water Heater Maintenance

Install Plug Load Controls

Water Conservation

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

For details on thesenergyefficient practices, please refer toe$tion5.

LGEAEnergy AudiReport— Renaissance at Rand 3
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On-Site Generation Measures

TRCevaluated the potential for installing esite generationfor Renaissance at RanBased on the
configuration of the site and its loads there is a high potential for installing a photovoltaic (PV) array.

Figure4 d Photovoltaic Potential

Potentig High
System Potentipl 54 kW DC STC
Electric Generatign 64,334 kWhlyr
Displaced Cogt  $10,160 Iyr
Installed Co$t  $140,400

For details orour evaluation anan-site generation potential please refer to &tion6.

1.3 Implementation Planning

To realize the energy savings from the ECMs listed in this repprbject implementation plan must be
developed. Available capital must be considered and decisions need to be made whether it is best to
pursue individual ECMs separately, groups of ECMs, or a comprehensive approach where all ECMs are
implemented togetherpossibly in conjunction with other facility upgrades or improvements.

Rebates, incentives, and financing are available idGEP, as well as other sources, to help reduce the
costs associated with the implementation of energy efficiency projects. Poiamplementing any
measure, please review the relevant incentive program guidelines before proceeding. This is important
because in most cases you will need to submit applications for the incentives prior to purchasing materials
or commencing with instaltan.

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

SmartStart

Direct Install

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

=A =4 =4 =9

For facilities wanting to pursuenly selected 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 may utilize internal resources, or an outsideofircontractor, to do the

final design of the ECM(s) and do the installation. Prograrappgoval is required for somentartSart
incentives, so only after receiving pag@proval should you proceed with ECM installation. The incentive
estimates listed abee inFigure3 are based on therSartSart program. More details on this program and
others are available in Secti@n

This facility may also qualify for the Direct Install programcivhian provide turnkey installation of
multiple measures, through an authorized network of participating contractors. This program can provide
substantially higher incentives thaSmartStart, up to 70% of the cost of selected measures, although
measure eljibility will have to be assessed and be verified by the designadtedtihstallcontractor and,

in most cases, they will perform the installation work

LGEAEnNergy AudiReport— Renaissance at Rand 4
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Forlargerfacilitieswith limited capital availabilityo implement ECMs, project financing mbg available
through the Energy Savings Improvement Program (ERIpjported directly by the NJBPEBIP provides
government agencies witbroject developmentdesign, and implementatiosupportservicesas well as
attractivefinancing for implementing B@. AnLGEA reportor other approved energy audig required
for participationin ESIPPlease efer to SectiorB.4for additional information on the ESIP Program.

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

is threateneddue to peakpower demand Demand Response (DR) service providers (a.k.a. Curtailment
Servie Providers) are registered with PJM, the independent system operator (ISO) féttlanidic state
region that is charged with maintainindeetric grid reliability By enabling grid operators to call upon
commercial facilitieso reducetheir electric usge during times of peak demand, the grid is made more
reliable and overall transmission costs are reduced for all ratepayers. Curtailment Service Providers
provide regular payments to medium and large consumers of electric power for their participaf in
programs. Program participation is voluntary afagilitiesreceive payments whether or ndhey are
called upon to curtail their loaduring times of peak demandéRefer to Sectiofi for additional information

on this progran.

Additional information on relevant incentive programs is located in SectiBn or:
www.njcleanenergy.com/ci

LGEAEnNergy AudiReport— Renaissance at Rand 5
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2 FACILITY INFORMATIONAND EXISTING CONDITIONS

2.1 ProjectContacts

Figure5 0 Project Contacts

Name Role E-Mail Phone #
Customer

Emi di o D @BAsindss Administrator edandrea@montclair.k12.nj.u$(973) 509-405
John Eschmann  [Director of Facilities jeschmann@montclair.k12.nj.(873) 509-404
Designated Representative

Matthew Wolchko |Project Architect |mwolchko@planetpsa.com |(973) 586-240
TRC Energy Services

Tom Page |Auditor |tpag@TRCsqutjons.com |(732) 855-003

2.2 General Site Information

OnNovember 16, 201,6TRC performed an energy auditla¢ Renaissance at Ratatated inMontclair,
New Jrsey TRG team met withJohn Eschmanto review the facity operations andhelp focusour
investigation on specific energysing systems.

Renaissance at Rarigla 37,167 square foot facility constructed in 1924. The buildingtisege-story
educational facility including classrooms, multipurpose rooms, officaliways, mechanical spaces, and
other areas.

Lighting at the facility consists of a combination of\2tt T8 fluorescent fixtures and a few-¥@att T12
fluorescent fixtures; all of which are inefficient in performance when compared to the latesinkght
technology available in the market. In addition to the linear fluorescent, the facility also has inefficient
circular fluorescent and incandescent lamps. Exterior lighting is provided by a combination of mercury
vapor, metal halide, and incandescendttires. Interior lighting control is provided by manual switches.

Cooling and ventilation is providéoy a combination of window air conditioning (A@y split system AC
systems. Heating hot water is di st rdraftsteam bdoiler,0 t

via a heat exchanger.

2.3 Building Occupancy

The typical schedule is presented in the table below.
Figure 6 - Building Schedule

Building Name Weekday/Weekeh@®perating Schedu
Renaissance at Rand Weekday 7:00 am - 3:30 pr
Renaissance at Rand Weekend CLOSED

LGEAEnNergy AudiReport— Renaissance at Rand 6
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2.4 Building Envelope

Renaissance at Rand ishaee-story building. The constructiois of concrete masonry block with brick
exterior and double pane clear windows with operable frames. The flat roof is constructed efiuilt
roofing material.

Figure 7 6 Building Facade

2.5 On-Yte Generation

TRCevaluated the ptential for installing orsite generation forthe Renaissance at Rand. Based on the
configuration of the site and its loads there is a high potential for installing a photovoltaic (PV) array.

Figure 8 d Photovoltaic Potential

Potentig| High
System Potentigl 54 kw DC STC
Electric Generatign 64,334 kWhlyr
Displaced Copt  $10,160 Iyr
Installed Cogt ~ $140,400

LGEAEnergy AudiReport— Renaissance at Rand 7
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2.6 EnergyUsing Systems

Please seéAppendixA: Equipment Inventgr & Recommendation$ o r an inventory of
equipment.

Lighting System

Lighting atthe Renaissance at Rand consists of a combination -0W/&2 T8 fluorescent fixtures and0-

Watt T12 fluorescent fixtures which are inefficient in performance when compared to the latest lighting
technology available in the market. Most of the fixtures arf@t or 4-foot long troffers with diffusers
having 1, 23, and 4amp configurations. In addition to the fluorescent fixtures, the facility is also served
by 60Watt and 106Watt incandescent lamps. All the exit ségme LED based fixtures.

Interior lighting control in the building is provided by manual sts.
Figure9 - Building Lighting Systems

Fluorescent Fixture Exterior Security Light

”

The building’s exter i di0OWattiagdil75Wattgnetal balidg 175Wastangdr i mar i
400-Watt mercuryvapor, and 100Natt incandescenfixtures. Fixtures are a combination of pole and
building mounted.

LGEAEnergy AudiReport— Renaissance at Rand 8
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Steam to _Hot Water Heating System

The hot water system consists of two H®nith 3,576 kBtu/hr outpytnatural draft steam boilersThe
boilers have a nomidacombustionefficiency of 8% and are about eight years oldhe boilers are
connected to steam to water heat exchanger to contbé steamto heating hot water. The hot water is
circulatedbytwo hot water pumpsEach boiler is supplied by a dedicated 3 hp pumpaiireg at constant
speed.

Figure 10 6 Hot Water System

Natural Gas Boiler Heating Hot Water Pumps

i

— 5 A

The boilers are in good condition and well maintained.

Direct Expansion Air Conditioning _System (DX)

The facility has severalmdow AC units with capacities ranging between 0.42 ton and 2.0 tons. In addition
to the window AC units, theris also a split systeserving thecomputer lab

Figure11 6 DX Air Conditioning System

Window AC Split System

LGEAEnergy AudiReport— Renaissance at Rand 9
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Domestic Hot Water Heating System

The domestic hot water heating system at the facility consistsefA.O.9mith gas fired hot water heater
with an input rating of75 kBtu/hr and nominal efficiencgf 80% Storage tank capacity 74 gallors.

Figure 12 6 Domestic Hot Water System

DHW Heater DHW Heater Nameplate

L~
'y
v

i DA% ey Togaons

Refrigeration

The facility has four standp refrigerators and ahestrefrigerator. Capacities of the refrigerators are 6,
16, 20, 32, and 24 bic feet.

Building Plug Load

There are roughly 50 computer work stations throughout the facility. All the computers are desktop units
with LCD monitors. There is no centralized PC power management software installed.

The facility contains other systems which contribute tagpload including printers, microwavesnd
televisiors. In addition to the typical plug load equipment, the facility also has a refrigerated vending
machine at the teacher’s room.

LGEAEnergy AudiReport— Renaissance at Rand 10
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3 SITE ENERGY USEAND COSTS

Utility data forelectricity andnatural gaswasanalyzed to identify opportunities for savings. In addition,
data forelectricity andnatural gaswasevaluatedto determinethe annualenergy performance metrics
for the building in energy cogter square footand energy usage per square fookhesemetricsare an
estimateof the relative energyefficiencyof this building.There are a number of factors that could cause
the energy use of this building to vary from
characteristics. Local weatheonditions,building age and insulation levels, equipment efficierdaily
occupancy hoursgchangesin occupancythroughout the year equipment operating hours, andnergy
efficient behavior of occupantall contribute to benchmarking score$lease refr to the Benchmarking
section within Sectio.4for additional information.

3.1 Total Cost of Energy

The following energy consumption and cost data is based on the lastoh?h period of utility billing
data that was provideébr each utility A profile of e annuaknergyconsumption aneénergycostof the
facility was developed from thismformation.

Figure 13 - Utility Summary

Fuel Usage Cost
Electricity 178,232 kWh $28,153
Natural Gas 18,492 Therms $16,449
Total $44,602

The currentannual energyost for thisfacility is $44,602as shown irthe chart below.

Figure 14 - Energy Cost Breakdown

Gas
$16,449
37%

Electric
$28,153
63%

$44,602

LGEAEnergy AudiReport— Renaissance at Rand 11
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3.2 Electrigty Usage

Electricityis provided byPSE&GThe average electric coswer the past 12 monthgvas $0.158kWh,
which is the blended ratéhat includes energy supply,diibution, and other charges. This rateuised
throughout the analyses in this repotb assess energy costs and savingse monthly electricity
consumption and peak demarade showrin the chart belowThe usage profile is consistent with a facility
which experiences a reduction of use in the summer months.

Figure 15 - Electric Usage & Demand

Electric Usage & Demand

Electric Consumption
Peak Demand
(kw)

o

0 o

R\ " R\
o

\xe-’ \Xe.)
ﬁ&ﬁ 3‘“‘0 0\‘! P,\‘%“ e

Q‘

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

Figure 16 - Electric Usage & Demand

Electric Billing Data for Renaissance at Rand

. . Electric TRC
Period Days in . .
. ) Usage Demand (KW otal Electric Cost Estimated
Ending Period
(kwh) Usage?
6/15/15 26 15,345 88 $3,069 No
7/15/15 30 12,375 79 $2,651 No
8/13/15 29 9,180 50 $1,846 No
9/14/15 32 11,205 93 $2,625 No
10/13/15 29 16,965 89 $2,495 No
11/12/15 30 15,525 74 $2,244 No
12/15/15 33 17,055 75 $2,378 No
1/15/16 31 15,390 73 $2,097 No
2/18/16 34 18,585 7 $2,444 No
3/16/16 27 14,895 72 $2,017 No
4/15/16 30 18,315 69 $2,397 No
5/17/16 32 12,420 72 $1,737 No
Totals 363 177,255 92.7 $27,998
Annual 365 178,232 92.7 $28,153

LGEAEnNergy AudiReport— Renaissance at Rand 12
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Naturalgasis provided byPSE&GThe average ga®stfor the past 12 months i$0.890therm, which is
the blended rate used throughout the analyses in this rep@ne monthlygas consumptiofis shownin
the chart below.The usage profile is consistent with a facility dominated by winter heating.

Figure 17 - Natural Gas Usage

Natural Gas Usage

Natural Gas Consumption
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Figure 18 - Natural Gas Usage

Gas Billing Data for Renaissance at Rand

. . Natural Gas
Period Days in
En period Usage Natural Gas Cos

(Therms)

6/16/15 32 94 $156
7/20/15 34 81 $148
8/17/15 28 47 $226
9/15/15 29 93 $300
10/14/15 29 138 $182
11/12/15 29 1,145 $1,676
12/15/15 33 2,554 $2,531
1/15/16 31 3,414 $3,054
2/18/16 34 5,960 $4,388
3/17/16 28 2,576 $2,336
4/15/16 29 2,232 $1,313
5/17/16 32 310 $275
Totals 368 18,644 $16,584
Annual 365 18,492 $16,449

LGEAEnNergy AudiReport— Renaissance at Rand 13
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3.4 Benchmarking

This facility was benchmarked usiRgrtfolio Manage® an online tool created and managed the
United StatesEnvironmental Ratection Agency(EPA)hrough the ENERGY $R®program Portfolio
Manage®analyzesy o u r b wonsuchptionglatas cost information, and operational use detaild
then comparesits performance against a national medigor similar buildingef its type. Metrics provided
by this analysis are Energy Use Intensity (EUI) and an ENER®@¥cBiieAfar select building types.

TheBJli s a measure of a facility’s energy consumpti o
compar i ng b upeffodnianceg €cdmpaging ¢he U of a building with the national median EUI

for that building type illustrates whether that building uses mordessenergy than similar buildingsf

its typeon a square footbasiE Ul i s pr es endeeaalgyi ra ntde r mo ulitécerdrgginer gy .
is 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 19 - Energy Use Intensity Comparisond Existing Conditions

Energy Use Intensity Comparison - Existing Conditions
National Median
Building Type: School (K-12)

Renaissance at Rand

Source Energy Use Intensity (kBjufft 103.6 141.4
Site Energy Use Intensity (kBHu/ft 66.1 58.2

Implementtion ofall recommended measures in this reparbuld improvethe building s e s EUimat e d
significantly as shown in theéable below:

Figure 20 - Energy Use Intensity Comparisond Following Installation of Recommended Measures

Energy Use Intensity Comparison - Following Installation of Recommended Measures

National Median
Building Type: School (K-12)
Source Energy Use Intensity (kBjufft 82.0 141.4
Site Energy Use Intensity (kBHu/ft 59.2 58.2

Renaissance at Rand

Many types of commercial buildings are also eligible to receive an ENERGs&ITARThis score is a

percentile ranking front t o 100. It compares your building’s e
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 nationwide ang beeligible for ENERGY STAR®
certification. This facility has a current score of 65.

A Portfolio Manage®Statement of Energy Performance (SEP) was generated for this facility, see
AppendixB: ENERGY ST&Ratement of Energy Performance

For more information on IRERG 8T ARRcertification go tohttps://www.energystar.gov/buildings/facility
ownersand-managers/existindpuildings/earnrecognition/energystar-certification/how-app-1.

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

login information for the acount. We encourage you to update your utility information in Portfolio
Manage®r egul ar | vy, so that you can keep track of you
available to help you useNERGYBTARR Portfolio Manage®t o t r ac k ¢ pedarmafce at:l di ng’
https://www.enerqgystar.gov/buildings/training

LGEAEnergy AudiReport— Renaissance at Rand 14
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3.5 Energy EndUse Breakdown

In order to provide a complete overview of energy consumption across building systems, an energy
balarce was 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 buildg energy usageThischart of energy endises highlights

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

Figure 21 - Energy Balance ¢band kBtu/SF)

Energy Intensity by End Use (kBtu/sqft)

1.73 3%

9.74 15%

L 1.38 2%
M Lighting Systems
. 2.78 4%
H Motor-Driven Systems

u Electric HYAC
M 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 prioritize specific
measures for implementation, and provide infortieam to the Renaissance at Ramdgarding financial
incentives for which they may qualify to implement the recommended measures. For this audit report,
most measures have received only a preliminary analysis of feasibility which identifies expectedfanges
savings and costs. This level of analysis is usually considered sufficient to demonstrate project cost
effectiveness and help prioritize energy measures. Savings are basid dfew Jersey Clean Energy
Program Protocols to Measure Resource Saviatgddune29, 2016 approved by the New Jersey Board

of Public Utilities. Further analysis or investigation may be required to calculate more precise savings
based on specific circumstances. A higher level of investigation may be necessary to support@any cust
SmartStart or Pay for Performance, or Direct Install incentive applications. Financial incentives for the
ECMs identified in this report have been calculated based the NJCEP prescriptive SmartStart program.
Some measures and proposed upgrade projecty e eligible for higher incentives than those shown
below through other NJCEP programs as described in Séction

The following sections describe the evaluated measures.

4.1 High PriorityECMs

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

Figure22 8 Summary of High Priority ECMs

Annual Peak Annual  Annual

Sim
Estimated Estimated Estimated

Electric Demanc Fuel Energy Cos

Energy Conservation Measure ] . ) :
Savings Savings Savings Savings

Install Cos Incentive Net Cost

$ $)*
(kWh) (kw) (MMBtu %) ®) ® (yrs)**  (Ibs)
ECM 1Install LED Fixtures 27,030 4.7 0.0 $4,269.52( $18,883.4P $2,095.00 $16,788.4p 3.9 27,219
ECM 2 Retrofit Fluorescent Fixtures with LED Lamps and Drivers 308 0.2 0.0 $48.65 $585.00 [ $50.00 | $535.00| 11.0 310

ECM JRetrofit Fixtures with LED Lamps . $5,891.64| $31,527.0] $6,160.00 $25,367.0

_ECM 4install Occupancy Sensor Lighting Conrols______|_ 8,59 | 28 | 00 | $1358.33] $14,622.0p $1.835.00 $12.787.00_9.4 | 8660 |

LECM gVending Machine Conrol | 1612 | 00 | 00 | $25460 ] $23000] $0.00 | $23000] 09 | 1623

TOTALS 74,848 19.8 0.0 $11,822.74 $65,847.44 $10,140.00) $55,707.44 4.7 75,372
* - All incentives presented in this table are based on NJ Smart Start Building equipment incentives and assume proposed equipment meets minimum performance criteriz
** - Simple Payback Period is based on net measure costs (i.e. after incentives).
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4.1.1 Lighting Upgrades
Our recommendtions forupgrades to existing lighting fixtures are summediin Figure23 below.
Figure 23 8 Summary of Lighting Upgrade ECMs

Annual Peak Annual Annual . . . Simple COe
Electric Demanc¢ Fuel Energy Cos S e Paybacl Emissi
Energy Conservation Measure . . . g'y " Install Cos Incentive Net Cost y. m|sspn\
Savings Savings Savings Savings © © © Period Reductior|
(kwWh) (kw) (MMBtu %) (yrs) (Ibs)
ECM 1Install LED Fixtures 27,030 4.7 0.0 $4,269.52| $18,883.4P $2,095.0 $16,788.4p 3.9 27,219
ECM 2 Retrofit Fluorescent Fixtures with LED Lamps and Drivers 308 0.2 0.0 $48.65 $585.00 [ $50.00 | $535.00| 11.0 310
ECM 3JRetrofit Fixtures with LED Lamps 37,299 12.2 0.0 $5,891.64| $31,527.0] $6,160.09 $25,367.0L 4.3 37,560

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

ECM 1: Install LED Fixtures

Summary of Measuteonomics

Annual Peak Annual Annual . . )
Estimated Estimatec Estimated

Interior/ Electric Demanc Fuel Energy Cos . Paybacl Emissions
a9y Install Cos Incentive Net Cost Y

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

Interior [ 8,665| 2.3 0.0 $1,368.61| $10,872.3p$1,170.0p $9,702.34 7.1 8,725

Exterior| 18,365 2.4 0.0 $2,900.91] $8,011.11 $925.00( $7,086.11 2.4 18,494

Measure Description

We recommendeplacing existing fixtures containingiDlamps with newhigh-performanceLED light
fixtures. This measure saves enerfy installing LEDshich use less power than other technologies with
a comparable light output.

Additionalsavinggrom lighting maintenance can lamticipatedsince LEDs have lifetimes which are more
thantwice that of aHID lamp

LGEAEnergy AudiReport— Renaissance at Rand 17
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ECM 2: Retrofit Fluorescent Fixtures with LED Lamps and Drivers

Summary of MeasUgeonomics

Annual Peak Annual Annual . . i Simple CQe
) ) Estimated Estimatec Estimated e
Interior/ Electric Demanc Fuel Energy Cos Paybacl Emissiong

) ] . . : Install Cos Incentive Net Cost . ]
Exterior Savings Savings Savings Savings © © © Period Reductior]
(kwh) (kW) (MMBtu %) (yrs) ([sS)

Interior 308 0.2 0.0 $48.65 $585.00| $50.00( $535.00( 11.0 310

Exterior] 0 0.0 0.0 $0.00 $0.00 $0.00 $0.00 0.0 0

Measure Description

We recommendtetrofitting existingT12fluorescentfixturesby removing fluorescent tubes and ballasts
and repacing themwith LER and LEDdrivers (if necessary), which amesigned to baused retrofitted
fluorescent fixtures. The measure uses the existing fixture housing but replaces the rest of the
components withmore efficient lighting technologyl' his measw saves energly installing LE®which
use less power than othdighting technologies yet provide equivaldighting output for the space

Additionalsavingdrom lighting maintenance can l@nticipatedsince LEDs have lifetimes which are more
thantwice that of fluorescentubes

ECM 3: Retrofit Fixtures with LED Lamps

Summary of Measuteonomics

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

Exterior Savings Savings Savings Savings © © ® Period Reductior|
(kwh)  (kw) (MMBtu (€] (yrs) (Ibs)

Interior | 36,936 12.1 0.0 $5,834.22| $31,503.7D$6,155.0p $25,348.7p 4.3 37,194

Exterior| 364 0.0 0.0 $57.42 $23.31 $5.00 $18.31 0.3 366

Measure Description

We recommend retrofitting existomincandescentjinear fluorescent, and circular fluorescelghting
technologieswith LED lamps. Many LED tube lamps are direct replacements for existing fluorescent lamps
and can be installed/hile leaving thdluorescent fixture ballast in placeECbulbs can be useh existing
fixtures as a direct replacement for most ladr lighting technologiesThis measure saves energy by
installing LEDs which use less power than other lighting technologies yet provide equivalent lighting
output for the space.

Additional savings from lighting maintenance can be anticipated sincena&Béfetimes which are more
than twice that of fluorescent tubes and more than 10 times longer than many incandescent lamps.
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4.1.2 Lighting Control Measures

Our recommendations for lighting control measures are summarized in Figure 24 below.
Figure 24 8 Summary of Lighting Control ECMs

Annual Peak Annual Annual . X i Simple CQe
. Estimated Estimated Estimated
Electric Demant Fuel Energy Cos

] ) . : Install Cos Incentive Net Cost Payl?acl Em|s'5|(?n5
Savings Savings Savings Savings ) ) ) Period Reductior|
(kwh) kw) (MMBtu % (yrs) (:5)]

Energy Conservation Measure

ECM 4Install Occupancy Sensor Lighting Controls 8,599 . X $1,358.33| $14,622.0p $1,835.00 $12,787.0p 9.4 8,660

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

ECM 4: Install Occupancy Sensor Lighting Controls

Summary of Measugeonomics

Annual Peak Annual Annual Simple CGQe

Heatic D Fuel B c Estimated Estimatec Estimated Paybad Emissi

ectric Demanc  Fuel ner 0 . aybacl Emissiong
. . . g_y Install Cos Incentive Net Cost y. ]
Savings Savings Savings Savings Period Reductior

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

$1,358.33] $14,622.0p$1,835.00 $12,787.0D

Measure Description

We recommendnstaling occupancy sensoit® control lighing fixtures that are currentlgontrolled by
manual switchesn selectedrestrooms, classroomsnd office areas.Lighting €£nsors detect occupancy
using ultrasonicand/or infrared sensors. For most spaces, we recomméigtiting controls use dual
technologysensors, whicltan eliminate thepossibility of anylights turning off unexpectedhlLighting
systems are enabled when an occupant is detected. Fixtures are automatically turned off after an area
has been vacant for a preset perioBome controls also provide dimming options and all modern
occupancy controls can be easily ovielden by room occugntsto allow them tomanually turn fixtures

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

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

in remote locations In general, wall switch replacement sensare recommendedor single occupant
offices and other small room€eilingmounted or remote mounted sensogse usedn locations without

local switchingor where wall switches are not in thigne-of-sight of the main work area and in large
spacesWe recommend a comprehensive approach to lighting design that upgrades both the lighting
fixtures and the controls together for maximum energy savings and imprigieiihgfor occupants.
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4.1.3 Plug LoadcEquipment Control Vending Machirse

Our recommendations for plug load equipment control measures are summarized in Figure 25 below.
Figure 25 - Summary of Plug Load Equipment Control ECMs

Annual Peak Annual Annual Simple CQe

. Estimated Estimated Estimated e
Electric Demant Fuel Energy Cos i Paybacl Emission|
) . . N Install Cos Incentive Net Cost . )
Savings Savings Savings Savings ) ©F ® Period Reductior|

(kwh) (kw) (MMBtu 6] (yrs)**  (lbs)

Energy Conservation Measure

ECM §Vending Machine Control 1,612 0.0 0.0 $254.60 [ $230.00 $0.00 $230.00| 0.9 1,623

ECM 5: Vending Machine Control

Summary of Measuteonomics

Annual Peak Annual Annual . . . i COe
Electric Demanc Fuel Energy Cos S Paybacl Emissi

< . m ns

9y Install Cos Incentive Net Cost y ISSI0

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

1,612 0.0 0.0 $254.60 | $230.00| $0.00 | $230.00( 0.9 1,623

Measure Description

Vending machines operate continuously, even during-bosiness hours. It is recommended to install
occupancy sensor controls to reduce the energy use. These controls powervdadingmachineswhen
the vending machin@reahas beenvacantfor some time then power up at regular intervalas needed,
to turn machine lights on or keep the product cool. Enemyirggs are aependenton vending machine
and activity level in the area surroding the machines
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5 ENERGY EFFICIENT PRACTICES

In addition to the quantifiable savings estimatedin Secttpn a f aci |l i ty’ s energy per
improved through application omanylow cost or no-cost energyefficiency strategies. By employing

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

andO&M costscan be reduced. The recommendations below are provided as a framework for developing

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

Close Doors and Windows

Ensure doors and windows are closed in conditioned spaces. Leaving doors and windows open leads to a
significant increase in heat transfer between conditioned spacedlamd ut si de ai r . Reducir
air changes per howfACH) can lead to increased occupant comfort as well as significant heating and
cooling savings, especially when combined with proper HVAC controls and adequate ventilation.

Clean Evaporator/Condenser Coils on AC Systems

Dirty evaporators and condenseassils cause a restriction to air floand restrict heat transfer. This results
in increased evaporator and condenser fan load and a decrease in cooling system perfordesmpieg
the coils clean allows the fans and cooling system to 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 addition to health concerns
relatedto¢ ogged filters, filters that have reached sat
conditioning or heat pump system, increasing the load ondiséribution fansand decreasing occupant

comfort levels. Filters should be checked monthyl cleaned or replaced when appropriate.

Perform Proper Boiler 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 burguipment should undergo

yearly tuneups to ensure they are operating 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 opating safely. Buildup of dirt, dust, or deposits on the internal surfaces of a boiler

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

of the boiler. Boilers should be cleaned regularly accaydint o t he manuf acturer’'s in
this build up in order to sustain efficiency and equipment life.
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Perform Proper Water Heater Maintenance

At least once a year, drain a few gallons out of the water heater using the drain valve. If theoe o a |
sediment or debris, then a full flush is recommended. Turn the temperature down and then completely
drain the tank.Once a yeacheck for any leaks or heavy corrosion on the pipes and valves. For gas water
heaters, check the draft hood and make sitris placed properly, with a few inches of air space between
the tank and where it connects to the vent. Look for any corrosion or wear on the gas line and on the
piping. If you noticed any black residue, soot or charred metal, this is a sign you mayitg combustion
issues and you should have the unit serviced by a professional.

For electric water heaters, look for any signs of leaking such as rust streaks or residue around the upper
and lower panels covering the electrical components on the tdfde water heaters over three to four
years old have a technician inspect the sacrificial anode annually.

Plug Load Controls

There are a variety of ways to limit the energy use of plug loads including increasing occupant awareness,
removing undeiutilized equipment, installing hardware controls, and using software controls. Some

control steps to take are to enable the most aggressive power settings on existing devices or install load
sensing or occupancy sensing (advanced) power strips. For additionalanfoimon r ef er t o “ Pl U
Pr act i c bttp://Ww.addaecedbuildings.net/pludoad-bestpracticesguideoffices

Water Conservation

Installing lowflow faucetsor faucet aerators, lowlow showerheads, and kitchen sink piiase spray

valves saves both energy and water. These devices save energy by reducing the overall amount of hot
water used hence reducing the energy used to heat the water. The flow ratingsPfar\WaterSen%eé
(http://www3.epa.gov/watersense/products labeled devices are 1.§allons per minute gpm) for
bathroom faucets, 2.0 gpm for showerheads, and 1.28 gpm foripse spray valves.

Ingalling dual flush or lovilow toilets and lowflow or waterless urinals are additional ways to reduce the
sites water use, however, these devices do not provide energy savings at the site level. Any reduction in
water use does however ultimately reducedjlevel electricity use since a significant amount of electricity

is used to deliver water from reservoirs to end users. The EPA WaterSeatsegs for urinals is 0.5
gallons per flush (gpf) and toilets that use as little as 1.28 gpf (this is lowethtbanrrent 1.6 gpf federal
standard).

LGEAEnNergy AudiReport— Renaissance at Rand 22


http://www.advancedbuildings.net/plug-load-best-practices-guide-offices
http://www3.epa.gov/watersense/products

)| Tsmireroy CTRC

program™ Results you can rely on

6 ON-SITE GENERATION MEASURES

Onsite generationmeasureoptions include both renewable (e.g., solar, wind) and -nenewable (e.g.,

fuel cell§ onsite technologies that generatgower to meet all or a portion of thelectric energy needs

of a facility, often repurposing any waste heat where applicable. Also referred to as distributed
generation, these systems contribute to Greenhouse Gas (GHG) emission reductions, demand reductions
and reduced customer electricity ptitases, resulting in the electric system reliability through improved
transmission and distribution system utilization.

The State of New Jersey’'s Energy Master Plan (EMP
and specifically focuses on expamgl use of combined heat and power (CHP) by reducing financial,
regulatory and technical barriers and identifying opportunities for new entries. The EMP also outlines a
goal of 70% of the State’s electrical needs to be

Preliminary screenings were performed to determine the potential that a generation project could
provide a coskffective solution for your facility. Before making a decision to implement, a feasibility
study should be conducted that would take a detailedKoat existing energy profiles, siting,
interconnection, and the costs associated with the generation project including interconnection costs,
departing load charges, and any additional special facilities charges.
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Sunlight can be convertedto electricity using photovoltaics (PMpdules. Modules are racked together
into an array that produces direct current (DC) electricity. The DC current is converted to alternating

current (AC) through an inverter. The inverter is interconnected to tleifd i t y ' s

system. The amount of unobstructed area available determines how large of a solar array can be installed.
The size of the array combined with the orientation, tilt, and shading elements determines the energy
produced.

Ap el i minary
elements shows that the facility hasHighpotential for installing a PV array.

screeni

ng

based

on

t he

faci

The amount of free area, ease of installatigocation) and the lak of shaling elements contribute to

the high potential for PV at the siteA PV array located on the roof the buildingmay be feasiblelf
Renaissance at Raisl interested in pursuing the installation of PV, we recommended a full feasibility
study beconducted

Figure 26 - Photovoltaic Screening

PV Screening Results
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Solar projects must register their projects in the SREar Renewable Energy Certifica®Egistration
Program(SRPprior to the start of construction in order to establishthep j ect ' s
Registration of the intent to participate in New Jersey's solar marketplace provides market participants
with information about developed new solar projects and insight into future SREC pReifag.to Section

8.3 for additional information.

el ectrica
ity s ele
el igibility

For more information on solar PV technology and commercial solar markets in New Jersey, or to find a
gualified solar installer, who can provide a more detailed assessment of the specific costs and benefits of
solar develop of the 8, please visit the following links below:

Basic Info on Solar PV in Ndp://www.njcleanenergy.com/whysolar

NJ Solar Market FAQEtp://www.njcleanenergy.com/renewablenergy/programupdatesand-background
information/solartransition/solarmarketfaqgs

Approved Solar Installers in the NJ Mark@itp://www.njcleanenergy.com/commerciaihdustrial/programs/nj

smartstartbuildings/toolsand-resources/tadeally/approved vendorsearch/?id=60&start=1
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6.2 Combined Heat and Power

Combinedheat and power (CHP) is the-gite generation of electricitglong with therecovery of heat
energy,which is put to beneficial use&Commontechnologies for CHihclude recipr@ating engines,
microturbines, fuel cellsbackpressure steam turbinesnd (at large facilities) gas turbines. Electric
generation from a CHP systemtypically interconnected to locglower distribution systers. Heat is
recovered fromexhaustand ancilary cooling systemand interconnected to the existing hot water (or
steam) distribution system

CHP systems are typically used to produce a portion of the elgavier used onsitedy a facility, with

the balance of electripower needssuppliedby grid purchases The heat is used to supplement (or

supplant) existing boilers for the purpose of space heating and/or domestic hot water heating. Waste heat

can also be routed through absorption chillers for the purpose of space cooling. The key criteriarused
screening, however, is the amount of time the sysi
the recovered heat. Facilities with continuous use for large quantities of waste heat are the best
candidates for CHP.

A preliminary screenm based orheating and electrical demanditing, and interconnectionshows that
the facility has d.owpotential for installing aosteffective CHP system.

Low or infrequentthermal loadis the most significanfactor contributing to the potential for CPl at the
site. In our opinion, the facility does not appear to meet the minimum requirements for aaftesttive
CHP installation.
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7/ DEMAND RESPONSE

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

By enabling grid operators to call upon Curtailment Service Providerscamnahercial facilitie$o reduce
electric usage during times of peak demand, the grid is made more leehald 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 patrticipation is
voluntary and participnts receive payments whether or not their facility is called upon to curtail their
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 participatedrDR program. Customers with a greater capability to
quickly curtail their demand during peak hours will receive higher payments. Customers witlugack
generators onsite may also receive additional DR payments for their generating capacity if thejoagree
run the generators for grid support when called upon. Eligible customers who have chosen to participate
in a DR prograswoften find it to be a valuable source mdvenue for their facilitppecause the payments

can significantly offset annualectriccosts.

Participating customers can often quickly reduce their peak load through simple measures, such as
temporarily raising temperatureset points onthermostats so that air conditioning unitsun less
frequently, or agreeing to dim or shutff less critcal lighting.This usuallyequires some level of building
automation and controls capability to ensurapid load reduction during @R curtailment event. DR
program participantsnay needo install smart meter®r may need to also sulneter larger energysing
equipment, such as chillers, in order to demonstrate compliance with DR program requirements.

DR does not include the reduction of electricity consumption based on normal operating practice or
behavior. For exampl e, idtdclose focadholigayg the redsiction of elecaidity s ¢ h e ¢
due to this closure or scaldoack 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 Seroigdd?r A list of

these providers is available on PJM' s website and
well as the states where they have active businedsttp{//www.pjm.com/marketsand
operations/demaneresponse/csps.aspx PIJM also posts training materials that are developed for
program members interested in specific rules and requirements regarding DR activity
(http://www.pjm.com/training/training%20material.aspx along with a variety of other DR program
information.

Curtail ment Service Providers typically offer fr
participate in aDR program. They will provide details regarding program rules and requirements for
metering and controls,ssess&d aci | i ty’ s abil ity t oantdpavigedetalson!| v r e

paymentsto be expected for participatioim the programProviders usually offer multiple options for DR
to larger facilities and may also install controls or remote monitoring equiproérieir ownto help
ensure compliancwvith all terms and conditions of a DR contract.

In our opinion this building is not is a gal candidate for DR
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8 PROJECT FUNDING /INCENTIVES

The NJCEP is able to provide the incentive qarog described below, and other benefits to ratepayers
because of the Societal Benefits Charge (SBC) Fund. The SBC was created bySt at e of New
Ekctricity Restructuring LaWl1999),which requires all customers of investowned electrc and gas

utilities to pay a swrharge on their monthly energy bills. Asustomer of a stateegulated electric or gas

utility and therefore acontributor to the fund your organization is eligibleo participate in the LGEA

program and also eligible taeceiveincentive payment for qualifying energy efficiency measurééso

available through the NJBPU are some alternative financing programs described later iectius. s

Please refer td-igure27 for a list of the eligible programs identified for eagitommended=CM.

Figure27 - ECM Incentive Program Eligibility

SmartStart SmartStar

Energy Conservation Measure i Direct Install "
Prescriptive Custom Existing

Buildings

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 |Vending Machine Control

XXX X
XXX ]X|X

SmartStart is generally wedlited for implementation of individuaheasureor smallgroupof measures

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

Direct Install caters temall to midsize facilities that cabhundlemultiple ECMs together. This can greatly

simplify participation and may lead to higher incentive amoubtg, requires the us of preapproved
contractorsThe Pay for Performandeai(R4IRP)g " preagragm i snpa o'v
designed for leger facilities It requiresimplementation of multiple measures meeting minimum savings
thresholds, as well as use of papproved consultantsThis facility does not meet all of the criteria for
participating in the P4P program based on the measuresdtiiish in this study.The Large Energy Users
Program (LEUP) is avai l ausérsegivingachem flexibility ® mstadl aslitkeorl ar g e ¢
as many measures, in a single facility or several facilities, with incentives capped basedeatitthé s

annual energy consumption. LEUsphcants can use thouse staff o preferred contractor.

Generally, the incentive values provided throughout the report assumertretSart program is utilized
because it provides a consistdrdsis focompaison of available incentivder various measures, though
in many cases incentive amounts may be higher through participation in other programs.

Brief descriptions of all relevant financing and incentive programs are located in the sections below.
Further information, including most current program availability, requirements, and incentive leaals
be found at www.njcleanenergy.com/ci
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8.1 SmartStart

Overview

The SmartStart programoffers incentives for ingalling prescriptive and custom energyefficiency
measures at your facilityRoutinely the program adds, removes or modifies incentive® year to year
for various energy efficiency equipment based on market trearat$new technologies.

Equipment with Pescriptive Incentives Currenthjvailable

Electric Chillers Lighting Controls

Electric Unitary HVAC Refrigeration Doors

Gas Cooling Refrigeration Controls

Gas Heating Refrigerator/Freezer Motors
Gas Water Heating Food Sevice Equipment
Ground Source Heat Pumps Variable Frequency Drives
Lighting

Most equipmentsizes and typesre served by this programThis program provides an effective
mechanism for securing incentives for energy efficiency measures installed individually or as part of a
package of engyy upgrades.

Incentives

The $hartSart prescriptive incentive prograrprovides fixed incentivesfor specific energy efficiency
measures, whereashe customSmart3art programprovides incentives fomore unique or specialized
technologiesor systems thatare not addressed through prescriptivimcentive offerings for specific
devices

Since your facility is an existing building, only th&ofit incentives have been applied in this report.
Custommeasureincentives are calculated a$0.16/kWh and $1.60herm based on estimated annual
savingscapped ab0% of the total installed incremental project cost, grraject costbuy down to a one
year paybacKwhichever is legsProgram incentives are capped at $500,000 per electric account and
$500,000 per natral gas account, per fiscal year.

How to Participate

To participate in the SmartStart program you will need to submit an application for the specific equipment
to be installed. Many applications are designed as rebates, although others require appl@pgiroval

prior to installation. Applicants may work with a contractor 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 nexing the labor cost that is included in the tables in this report.

Detailed program descriptionsinstructions for applyingand applications can be found at:
www.njcleanenergy.com/SSB
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8.2 Direct Install
Ovaview

Direct Install is a turnkey program available iisting small to redium-sized facilities with a peak electric
demand that @esnot exceed 200 kVibr anyrecent12-month period. You will work directly with a pre
approved contractor who will perforra free energy assessment at your facility, identify specific eligible
measures, and provide a clear scope of work for installation of selected measures. Energy efficiency
measures may includigghtingand lighting controlsrefrigeration, HVAC, motors, Vable speed drives

and controls

Incentives

The program pays up t80%of the total installed cost of eligible measures, upbti5000per project
Direct Install participants will also be held to a fiscal year cap of $250,000 per entity.

How to Parttipate

To participate in the Pect Install program you will need to contact the participating contraciorthe
region of the state where your facility is located. A complete list ioédD Install program partners is
provided on the Dect Installwebsite 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 implementation
costs. This means up to 70% of eligible costs are covered by the program, subjeajrempcaps and
eligibility, while the remaining 30% of the cost is paid to the contractor by the customer.

SinceDirect Install offers a free assessmenf eligible measuredirect Installis also available to small
businesses and other commercial fa@htiioo 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
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8.3 SREC Registration Program

The SRE(Solar Renewable Energy Certificde)gistration Program (SRP) is used to register the intent to

install solar projects in New Jersey. Rebates are not available for solar projects, but owners of solar
projects MUST register their projects in theFSprior to the start of construction in order to establish the
project’s eligibility to earn SRECs. Registratio
marketplace provides market participants with information about the pipeline of anticipated solar

capacity and insight into future SREC pricing.

After the registration is accepted, construction is complete, and final paperwork has been submitted and

is deemed complete, the project is issued a New Jersey certification number which entdbigsnerate

New Jersey SRECs. SREC's are generated once the s
the Electric Distribution Company (EDC).

Each time a solar installation generates 1,000 kilovatirs (kWh) of electricity, an SREC is earBethr
project owners report the energy production to the
be placed in the customer's electronic account. SRECs can then be sold on the SREC Tracking System,
providing revenue for the first 15 yearstbi project's life.

Electricity suppliers, the primary purchasers of SRECs, are required to pay a Solar Alternative Compliance
Payment (SACP) if they do not meet the requirement
the RPS requirements is bynghasing SRECs. As SRECs are traded in a competitive market, the price may

vary significantly. The actual price of an SREC during a trading period can and will fluctuate depending on
supply and demand.

Information about the SRP can be foundwavw.njcleanenergy.com/srec
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8.4 Energy Savings Improvemembdtram

The Energy Savings Improvement Program (ESI&) alternate method for New Jerseys gover nment
agenciesto finance the implementation of energy comsation measures. ArESIPis atype of

“per f or ma n"avkerebyschobldistrects counties, municipalities, housing authorities asitier

publicand state entitieenter into contracts tohelp finance building energy upgradeshis is donén a

manner that ensures that annual payments are lower than the savings projected froEGMsensuring

that ESIProjectsare cash flow positive in year one, and every year thereaf8tRprovides government

agencies in New Jersey with a flexible tool tpiove and reduce energy usage with minimal expenditure

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

project cost of eligible measures.

This LGEA report is the first step to participating in ESli&t, Meu will need to select an approach for
implementing the desired ECMs:

(1)) UsearEner gy Services” Company or “ESCO

(2) Use independent engineers and other specialists, or your own qualified staff, to provide and
manage the requirements of the program thigiu 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 adopting a resolutionwith a chosen implementation approackhe development of the Energy
Savings Plan (ESP) can begin. Thel&8Bnstrates thathe total project costs of the ECMse offset by

the energy savings over tHamancingterm, not to exceed 15 years. The verified savings 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 anrapph that best meets

their needs. A detailed program descriptions and application can be found at:
www.njcleanenergy.com/ESIP

Please note that ESIP is a program delivered directly by the NJBPU arahifNAGEP incentive program.

As mentioned above, you may utilid)JCERncentive 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.
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9 ENERGY PURCHASINGAND PROCUREMENT STRATEGIES

9.1 Retail Electric Supply Options

In 1999, New Jersey State Legislature passed the Electric Disc&inatrgy Competition Act (EDEG®\)
restructure the electric power industry in New Jersey. Thisdavegulated theretail 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 result, utilities were allowleto
charge Cost of Sape andcustomers were givethe ability to choose a thirgarty (i.e. nonrutility) energy
supplier.

Energy deregulation in New Jersey has increased erengy e r s options by separ a
electricity distribution from that of electricity sygly. So, though you may choose a different company

from which to buy your electric power, responsi bi
repair to local power distribution will still reside with the traditional utility company serving yegion.

If your facility is not purchasing electricity from a thdrty supplier, consider shopping for a reduced
rate from third-party electric suppliers. If your facilitypsirchasing electricity from a thirgarty supplier,
review and compare pees at the end of the current contract or every couple years.

A list of thirdparty 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.html

9.2 RetailNatural GasSupply Options

The natural gas market in New Jers@salso been deregulated. Most customers that remain with the
utility for natural gas service pay rates that are markased and thafluctuate on a monthly basighe
utility provides basic gas supply service (BGSS) to customers who choosebngtfitom a third-party
supplierfor natural gas commaodity.

A customer’'s decision about whet hypicallytdependemtyupon at ur al
whether a customer seeks budget certainty and/or longgm rate stability. Customers can secure
longerterm fixed prices by signing up for service through a Hpiagity retail natural gas supplier. Many

larger natural gas customgrmay seek the assistance of a professional consultant to assist in their
procurement process.

If your facility is not purchasing natural gas from a thpadty supplier, consider shopping for a reduced
rate from thirdparty natural gas suppliers. If yotacility ispurchasing natural gas from a thiphrty
supplier, review and compare prices at the end of the current contract or every couple years.

A list of thirdparty natural gassuppliers, who are licensed by the state to provide service in New Jersey,
can be found online atvww.state.nj.us/bpu/commercial/shopping.html
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Exi Energy Impact & Financial Analysis
Simple
- Annual . . Annual Total Annug Total Annug Total Annug  Total
. Fixture . _ Control | Watts pe| ) Fixture Add Fixture X . Control | Watts pe | Total Peak| ) Total Payback w
Location ) Fixture Description ; Operating . 5 Fixture Description i Operating ) kwh MMBtu | Energy Cog Installation ) .
Quantity System | Fixture Recommendatio| Controls3 Quantity System | Fixture kW Saving: . . : Incentives [ Incentives
Hours Hours Savings | Savings [ Savings Cost .
in Years
(o]
General Office 10 Linear Fluorescent - T8: 4' T8 (32W) {@all Switgh 93 2,000 Relamp Yes 10 LED - Linear Tubes: (3) 4' Lamps (;(;unps'c;r;c 44 1,400 0.36 1,251 0.0 $197.60 | $1,022.00( $185.00 4.24
. . . . Occupand
Principal's Office 6 Linear Fluorescent - T8: 4' T8 (32W) {@¥all Switgh 93 2,000 Relamp Yes 6 LED - Linear Tubes: (3) 4 Lamps Sensor 44 1,400 0.25 863 0.0 $136.35 $567.20 $110.00 3.35
Foyer 8 Incandescent: 100W Spotlight Bulbs BR3OV@EZB)vitgh 100 2,150 Relamp No 8 LED Screw-In Lamps: 17W Spotlight Bwadi Switgh 17 2,150 0.44 1,642 0.0 $259.32 $254.00 $40.00 0.83
Foyer 3 Mercury Vapor: (1) 175W Lamp |Wall Switgh 205 2,150 | Fixture Replacement No 3 LED - Fixtures: Ambient - 4' - Direct Fipie# Switgh 50 2,150 0.30 1,150 0.0 $181.60 | $1,254.50 $135.00 6.16
Halogen Incandescent: 65W Spotlight
Foyer 2 d e Polig Wall Switgh 65 2,150 Relamp No 2 LED Screw-In Lamps: 12W Spotlight Bwadi Switgh 12 2,150 0.07 262 0.0 $41.40 $46.00 $0.00 111
BR38 (Track Lighting)
Display Cases 4 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switgh 32 720 Relamp No 4 LED - Linear Tubes: (1) 4' Lamp |Wall Switgh 15 720 0.05 58 0.0 $9.16 $143.60 $20.00 13.50
Multi-Purpose Rool 8 LED - Linear Tubes: (2) 4 Lamps |Wall Switgh 29 2,150 None No 8 LED - Linear Tubes: (2) 4' Lamps (Wall Switdh 29 2,150 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
. . . Occupand
MPR Office 2 Linear Fluorescent - T12: 4' T12 (40W)Waill Switgh 88 1,760 | Relamp & Reballpst Yes 2 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,232 0.09 274 0.0 $43.29 $350.00 $40.00 7.16
3 MPR Closets 6 Linear Fluorescent - T8: 4' T8 (32W) {®@all Switgh 62 600 Relamp No 6 LED - Linear Tubes: (2) 4' Lamps |Wall Switgh 29 600 0.13 137 0.0 $21.58 $351.00 $60.00 13.48
. . . Occupand
Room 120A 18 Linear Fluorescent - T8: 4' T8 (32W) {@all Switgh 93 1,760 Relamp Yes 18 LED - Linear Tubes: (3) 4' Lamps Sensor 44 1,232 0.74 2¥er9, 0.0 $359.95 | $1,893.60| $340.00 4.32
Room 120A Close 1 Linear Fluorescent - T12: 4' T12 (40W)Waill Switgh 88 500 | Relamp & Reballpst No 1 LED - Linear Tubes: (2) 4' Lamps (Wall Switdgh 29 500 0.04 34 0.0 $5.36 $117.00 $10.00 19.97
Room 120A Restrogm 2 Linear Fluorescent - T12: 4' T12 (40W)Waill Switgh 88 600 | Relamp & Reballpst No 2 LED - Linear Tubes: (2) 4' Lamps (Wall Switdh 29 600 0.08 81 0.0 $12.86 $234.00 $20.00 16.64
. . ) Occupand
Room 120B 12 Linear Fluorescent - T8: 4' T8 (32W) {@¢all Switgh 93 1,760 Relamp Yes 12 LED - Linear Tubes: (3) 4' Lamps Sensor 44 1,232 0.49 1,519 0.0 $239.97 $1,442.40 $250.00 4.97
. . . Occupand
Room 117 5 Linear Fluorescent - T8: 4' T8 (32W) {®@all Switgh 62 1,760 Relamp Yes 5 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,232 0.14 422 0.0 $66.66 $408.50 $70.00 5.08
. . . Occupand
Room 118 10 Linear Fluorescent - T8: 4' T8 (32W) - @{all Switgh 93 1,760 Relamp Yes 10 LED - Linear Tubes: (3) 4 Lamps Sensor 44 1,232 0.41 1,266 0.0 $199.97 | $1,022.00( $185.00 4.19
Stairwell 2 3 Mercury Vapor: (1) 175W Lamp |Wall Switgh 205 2,150 | Fixture Replacement No 3 LED - Fixtures: Ambient - 4' - Direct Fipi/sé Switgh 50 2,150 0.30 1,150 0.0 $181.60 | $1,254.50( $135.00 6.16
ircular FI - T9: Circli LED - Li T : 12W LED Repl
Stairwell 2 1 Cireular Fluorescent - TS: Circline 30 Wall Switgh 30 2,150 Relamp No 1 near u_bes, . epiacet Wall Switgh 12 2,150 0.01 45 0.0 $7.03 $83.16 $0.00 11.83
Fluorescent Circline Ring
Stairwell 3 3 Mercury Vapor: (1) 175W Lamp |Wall Switgh 205 2,150 |Fixture Replacement No 3 LED - Fixtures: Ambient - 4' - Direct Fipis# Switgh 50 2,150 0.30 1,150 0.0 $181.60 | $1,254.50( $135.00 6.16
Stairwell 3 1 Incandescent: 100W Incandescent Bylgall Switgh 100 2,150 Relamp No 1 LED Screw-In Lamps: 17W Screw-In Bual Switgh 17 2,150 0.05 205 0.0 $32.42 $23.31 $5.00 0.56
. . . Occupang
Food Storage 1 Linear Fluorescent - T8: 4' T8 (32W) {®@all Switgh 62 880 Relamp Yes 1 LED - Linear Tubes: (2) 4' Lamps Saisa 29 616 0.03 42 0.0 $6.67 $174.50 $10.00 24.68
Ground Floor Hallwgy 12 Linear Fluorescent - T8: 4' T8 (32W) {Mall Switgh 62 2,150 Relamp No 12 LED - Linear Tubes: (2) 4' Lamps (Wall Switgh 29 2,150 0.26 979 0.0 $154.66 $702.00 $120.00 3.76
Boiler Room 11 Linear Fluorescent - T8: 4' T8 (32W) {®all Switgh 62 1,250 Relamp No 11 LED - Linear Tubes: (2) 4' Lamps (Wall Switdh 29 1,250 0.24 522 0.0 $82.42 $643.50 $110.00 6.47
Boiler Room 2 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switgh 114 1,250 Relamp No 2 LED - Linear Tubes: (4) 4 Lamps |Wall Switgh 58 1,250 0.07 161 0.0 $25.43 $190.27 $40.00 5.91
. . . Occupand
Rm G10 20 Linear Fluorescent - T8: 4' T8 (32W) {@¥all Switgh 93 1,760 Relamp Yes 20 LED - Linear Tubes: (3) 4' Lamps Sensor 44 1,232 0.82 2,532 0.0 $399.95 | $2,044.00( $370.00 4.19
. . . Occupang
Rm G11 1 Linear Fluorescent - T8: 4' T8 (32W) {@all Switgh 62 1,760 Relamp Yes 1 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,232 0.03 84 0.0 $13.33 $174.50 $10.00 12.34
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Existing Conditions Proposed Conditions Energy Impact & Financial Analysis
Simple
. Annual . . Annual Total Annud Total Annug Total Annug Total P
. Fixture . o Control | Watts pe] ) Fixture Add Fixture . _ Control | Watts pe] | Total Peak| ) Total Payback w
Location ) Fixture Description ) Operating . A . Fixture Description ) Operating . kwh MMBtu | Energy Cog Installation ) )
Quantity System | Fixture Recommendatio| Controlsq Quantity System | Fixture kW Saving: ) N ; Incentives | Incentives
Hours Hours Savings Savings Savings Cost )
in Years
. . . Occupand
Rm G12 4 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switgh 114 1,760 Relamp Yes 4 LED - Linear Tubes: (4) 4' Lamps Sensor 58 1,232 0.19 594 0.0 $93.86 $496.53 $100.00 4.22
Electrical Rm 2 Linear Fluorescent - T8: 4' T8 (32W) {®{all Switgh 62 400 Relamp No 2 LED - Linear Tubes: (2) 4' Lamps |Wall Switgh 29 400 0.04 30 0.0 $4.80 $117.00 $20.00 20.23
Mechanical Rm G1f 2 Incandescent: 60W Incandescent Bu|b¥all Switgh 60 400 Relamp No 2 LED Screw-In Lamps: 9W Screw-In Hulladl Switgh 9 400 0.07 47 0.0 $7.41 $31.00 $10.00 2.83
. . . Occupang
Rm G4 1 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switgh 114 1,760 Relamp Yes 1 LED - Linear Tubes: (4) 4' Lamps Sensor 58 1,232 0.05 149 0.0 $23.47 $211.13 $20.00 8.15
. . . . Occupand
Music Rm G5 45 Linear Fluorescent - T8: 4' T8 (32W) {@¢all Switgh 93 1,760 Relamp Yes 45 LED - Linear Tubes: (3) 4' Lamps Sensor 44 1,232 1.85 5,697 0.0 $899.88 | $4,464.00( $815.00 4.05
. . . . Occupang
Music Rm G5 2 Linear Fluorescent - T8: 4' T8 (32W) {®@all Switgh 62 1,760 Relamp Yes 2 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,232 0.05 169 0.0 $26.66 $387.00 $55.00 12.45
. . . Occupand
Rm G6 18 Linear Fluorescent - T8: 4' T8 (32W) {@all Switgh 93 1,760 Relamp Yes 18 LED - Linear Tubes: (3) 4' Lamps Sensor 44 1,232 0.74 2,279 0.0 $359.95 | $1,893.60 $340.00 4.32
. . ) Occupand
Boys' Rm 4 Linear Fluorescent - T8: 4' T8 (32W) {®@all Switgh 62 1,760 Relamp Yes 4 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,232 0.11 338 0.0 $53.33 $504.00 $75.00 8.04
Elevator 1 Linear Fluorescent - T8: 4' T8 (32W) {@all Switdgh 62 2,150 Relamp No 1 LED - Linear Tubes: (2) 4' Lamps |Wall Switdgh 29 2,150 0.02 82 0.0 $12.89 $58.50 $10.00 3.76
Elevator Mech R 1 Linear Fluorescent - T8: 4' T8 (32W) {®{all Switgh 62 400 Relamp No 1 LED - Linear Tubes: (2) 4 Lamps |Wall Switgh 29 400 0.02 15 0.0 $2.40 $58.50 $10.00 20.23
. . . Occupand
Rm G16 14 Linear Fluorescent - T8: 4' T8 (32W) {@all Switgh 93 1,760 Relamp Yes 14 LED - Linear Tubes: (3) 4' Lamps Sensor 44 1,232 0.57 1,772 0.0 $279.96 | $1,592.80( $280.00 4.69
. . . Occupand
Rm G17 12 Linear Fluorescent - T8: 4' T8 (32W) {@¢all Switgh 93 1,760 Relamp Yes 12 LED - Linear Tubes: (3) 4 Lamps Sensor 44 1,232 0.49 1,519 0.0 $239.97 $1,442.40 $250.00 4.97
. . . Occupand
Rm G17 4 Linear Fluorescent - T8: 4' T8 (32W) {@all Switgh 62 1,760 Relamp Yes 4 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,232 0.11 338 0.0 $53.33 $504.00 $75.00 8.04
Sm. Restrooms 4 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switgh 32 600 Relamp No 4 LED - Linear Tubes: (1) 4' Lamp |Wall Switgh 15 600 0.05 48 0.0 $7.63 $143.60 $20.00 16.20
. . . . Occupand
Girls' Rm 4 Linear Fluorescent - T8: 4' T8 (32W) {®@all Switgh 62 1,760 Relamp Yes 4 LED - Linear Tubes: (2) 4' Lamps S 29 1,232 0.11 338 0.0 $53.33 $504.00 $75.00 8.04
Mop Closet 1 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switgh 62 600 Relamp No 1 LED - Linear Tubes: (2) 4 Lamps |Wall Switgh 29 600 0.02 23 0.0 $3.60 $58.50 $10.00 13.48
. . ) Occupang
Rm G2 14 Linear Fluorescent - T8: 4' T8 (32W) {@all Switgh 93 1,760 Relamp Yes 14 LED - Linear Tubes: (3) 4' Lamps Saiga 44 1,232 0.57 1,772 0.0 $279.96 | $1,592.80( $280.00 4.69
Occupang
Computer Lab Rm 213 14 Linear Fluorescent - T8: 4' T8 (32W) {@¢all Switgh 93 1,760 Relamp Yes 14 LED - Linear Tubes: (3) 4' Lamps Senpsor 44 1,232 0.57 1,772 0.0 $279.96 $1,592.80|  $280.00 4.69
’ . . . Occupang
Reading Rm 215 3 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switgh 114 1,760 Relamp Yes 3 LED - Linear Tubes: (4) 4' Lamps Saisa 58 1,232 0.14 446 0.0 $70.40 $401.40 $80.00 4.57
. . . Occupang
Rm 216 14 Linear Fluorescent - T8: 4' T8 (32W) {@all Switgh 93 1,760 Relamp Yes 14 LED - Linear Tubes: (3) 4 Lamps Sensor 44 1,232 0.57 1,772 0.0 $279.96 $1,592.80|  $280.00 4.69
. . X Occupand
Rm 217 14 Linear Fluorescent - T8: 4' T8 (32W) {@all Switgh 93 1,760 Relamp Yes 14 LED - Linear Tubes: (3) 4' Lamps Sensor 44 1,232 0.57 1,772 0.0 $279.96 | $1,592.80( $280.00 4.69
. . . . Occupang
Girls' Rm 4 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switgh 114 1,760 Relamp Yes 4 LED - Linear Tubes: (4) 4' Lamps Sensor 58 1,232 0.19 594 0.0 $93.86 $650.53 $115.00 571
2nd FIr Hallway 6 Mercury Vapor: (1) 175W Lamp |Wall Switgh 205 2,150 |Fixture Replacement No 6 LED - Fixtures: Ambient - 4' - Direct Fipis# Switgh 50 2,150 0.61 2,299 0.0 $363.21 | $2,509.00( $270.00 6.16
. . . Occupang
Rm 210 14 Linear Fluorescent - T8: 4' T8 (32W) {@all Switgh 93 1,760 Relamp Yes 14 LED - Linear Tubes: (3) 4' Lamps Sensor 44 1,232 0.57 1,772 0.0 $279.96 | $1,592.80( $280.00 4.69
Rm 210 4 LED Screw-In Lamps: 10W LED Screw-JwBiuiBsvitgh 10 1,760 None No 4 LED Screw-In Lamps: 10W LED Screw{WBlilBsvitgh 10 1,760 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
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Existing Conditions Proposed Conditions Energy Impact & Financial Analysis
Simple
. Annual . . Annual Total Annud Total Annug Total Annug Total P
. Fixture . o Control | Watts pe] ) Fixture Add Fixture . _ Control | Watts pe] | Total Peak| ) Total Payback w
Location ) Fixture Description ) Operating . A . Fixture Description ) Operating . kwh MMBtu | Energy Cog Installation ) )
Quantity System | Fixture Recommendatio| Controlsq Quantity System | Fixture kW Saving: ) N ; Incentives | Incentives
Hours Hours Savings Savings Savings Cost )
in Years

. . ) Occupand

Rm 202 14 Linear Fluorescent - T8: 4' T8 (32W) {@¢all Switgh 93 1,760 Relamp Yes 14 LED - Linear Tubes: (3) 4 Lamps Sensor 44 1,232 0.57 1,772 0.0 $279.96 | $1,592.80 $280.00 4.69
. . . Occupand

2nd FIr Storage 4 Linear Fluorescent - T8: 4' T8 (32W) {@all Switdgh 93 880 Relamp Yes 4 LED - Linear Tubes: (3) 4' Lamps Sensor 44 616 0.16 253 0.0 $39.99 $416.80 $60.00 8.92
. . . Occupand

Rm 203 14 Linear Fluorescent - T8: 4' T8 (32W) {@¢all Switgh 93 1,760 Relamp Yes 14 LED - Linear Tubes: (3) 4 Lamps Sensor 44 1,232 0.57 1,772 0.0 $279.96 | $1,592.80 $280.00 4.69
. . . Occupand

Boys' Rm 4 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switgh 114 1,760 Relamp Yes 4 LED - Linear Tubes: (4) 4' Lamps P 58 1,232 0.19 594 0.0 $93.86 $650.53 $115.00 571

Mop Closet 1 Linear Fluorescent - T8: 2' T8 (17W) {Wall Switgh 22 600 Relamp No 1 LED - Linear Tubes: (1) 2' Lamp |Wall Switgh 9 600 0.01 9 0.0 $1.47 $31.90 $5.00 18.28
. . . Occupand

Rm 204 12 Linear Fluorescent - T8: 4' T8 (32W) {@all Switgh 93 1,760 Relamp Yes 12 LED - Linear Tubes: (3) 4' Lamps Sensor 44 1,232 0.49 1,519 0.0 $239.97 $1,442.40|  $250.00 4.97
. . . Occupand

Rm 205 4 Linear Fluorescent - T8: 4' T8 (32W) {Wall Switgh 114 1,760 Relamp Yes 4 LED - Linear Tubes: (4) 4 Lamps Sensor 58 1,232 0.19 594 0.0 $93.86 $496.53 $100.00 4.22
. . . Occupang

Rm 206 14 Linear Fluorescent - T8: 4' T8 (32W) {@all Switgh 93 1,760 Relamp Yes 14 LED - Linear Tubes: (3) 4' Lamps Saiga 44 1,232 0.57 1,772 0.0 $279.96 | $1,592.80( $280.00 4.69

Stairwell 1 2 Mercury Vapor: (1) 175W Lamp |Wall Switgh 205 2,150 |Fixture Replacement No 2 LED - Fixtures: Ambient - 4' - Direct Fips# Switgh 50 2,150 0.20 766 0.0 $121.07 $836.33 $90.00 6.16

Stairwell 4 2 Mercury Vapor: (1) 175W Lamp |Wall Switgh 205 2,150 |Fixture Replacement No 2 LED - Fixtures: Ambient - 4' - Direct FipAa# Switgh 50 2,150 0.20 766 0.0 $121.07 $836.33 $90.00 6.16
. . . Occupang

Rm 110 14 Linear Fluorescent - T8: 4' T8 (32W) {®{all Switgh 62 1,760 Relamp Yes 14 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,232 0.38 1,182 0.0 $186.64 | $1,359.00( $210.00 6.16

Rm 110 12 Incandescent: 60W Incandescent Bu[d¥all Switgh 60 1,760 Relamp No 12 LED Screw-In Lamps: 9W Screw-In Bulladl Switgh 9 1,760 0.40 1,239 0.0 $195.66 $186.00 $60.00 0.64
. . . Occupang

Rm 111 14 Linear Fluorescent - T8: 4' T8 (32W) {@all Switgh 93 1,760 Relamp Yes 14 LED - Linear Tubes: (3) 4' Lamps Sensor 44 1,232 0.57 1,772 0.0 $279.96 | $1,592.80( $280.00 4.69

1st FIr Hallway 7 Mercury Vapor: (1) 175W Lamp |Wall Switgh 205 2,150 | Fixture Replacement No 7 LED - Fixtures: Ambient - 4' - Direct Fipe# Switgh 50 2,150 0.71 2,683 0.0 $423.74 | $2,927.16 $315.00 6.16
. . ) Occupand

Teachers' Rm 107| 10 Linear Fluorescent - T8: 4' T8 (32W) {@all Switgh 93 1,760 Relamp Yes 10 LED - Linear Tubes: (3) 4' Lamps Sensor 44 1,232 0.41 1,266 0.0 $199.97 | $1,022.00( $185.00 4.19
. . . Occupand

Staff Restroom 2 Linear Fluorescent - T8: 4' T8 (32W) {®all Switgh 62 880 Relamp Yes 2 LED - Linear Tubes: (2) 4' Lamps Sensor 29 616 0.05 84 0.0 $13.33 $233.00 $20.00 15.98
. . ) Occupand

Nurse's Rm 114 4 Linear Fluorescent - T8: 4' T8 (32W) {@all Switgh 93 1,760 Relamp Yes 4 LED - Linear Tubes: (3) 4' Lamps Sensor 44 1,232 0.16 506 0.0 $79.99 $570.80 $95.00 5.95
. . . Occupand

Nurse's Rm 114 2 Linear Fluorescent - T8: 4' T8 (32W) {@all Switgh 62 1,760 Relamp Yes 2 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,232 0.05 169 0.0 $26.66 $387.00 $55.00 12.45
. . ) Occupand

Sm. Restroom 1 Linear Fluorescent - T8: 4' T8 (32W) {®@all Switgh 62 600 Relamp Yes 1 LED - Linear Tubes: (2) 4' Lamps Sensor 29 420 0.03 29 0.0 $4.54 $174.50 $10.00 36.19

LED EXIT Signs (WH o o
School) 15 Exit Signs: LED - 2 W Lamp None 6 8,760 None No 15 Exit Signs: LED - 2 W Lamp None 6 8,760 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Exterior (Pole Lampp) 7 Mercury Vapor: (1) 175W Lamp None 205 4,380 | Fixture Replacement No 7 LED - Fixtures: Outdoor Post-Mourft None 50 4,380 0.71 5,465 0.0 $863.25 | $4,013.10( $35.00 4.61
. . . LED - Fixtures: Outdoor Wall-Mounted|

Exterior Perimeter| 8 Mercury Vapor: (1) 400W Lamp None 455 4,380 | Fixture Replacement No 8 Fixture None 120 4,380 1.76 13,499 0.0 $2,132.27| $3,125.42| $800.00 1.09

Exterior Perimeter 2 Metal Halide: (1) 175W Lamp None 215 4,380 | Fixture Replacement No 2 LED - Fixtures: Wall-Wash Lights None 50 4,380 0.22 1,662 0.0 $262.56 $581.73 $60.00 1.99

Exterior Perimeter| 1 Metal Halide: (1) 100W Lamp None 128 4,380 | Fixture Replacement No 1 LED - Fixtures: Wall-Wash Lights None 30 4,380 0.06 494 0.0 $77.97 $290.86 $30.00 3.35
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Existing Conditions Proposed Conditions Energy Impact & Financial Analysis
Simple
. Annual . X Annual Total Annug Total Annug Total Annug ~ Total
5 Fixture . o Control |Watts pe| . Fixture Add Fixture . - Control | Watts pe] _ | Total Peak| i § i § Total Payback wi
Location ) Fixture Description ) Operating 5 | ) Fixture Description X Operatin ) kWh MMBtu | Energy Coq Installation ) )
Quantityf System | Fixture Recommendatio| Controls3 Quantity System | Fixture kW Saving: ) . . Incentives | Incentives
Hours Hours Savings Savings Savings Cost .
in Years
Back Door 1 Incandescent: 100W Incandescent BylbsNone 100 4,380 Relamp No 1 LED Screw-In Lamps: 17W Screw-In Buldéone 17 4,380 0.05 418 0.0 $66.04 $23.31 $5.00 0.28

Motor Inventory & Re&eommendations

Existing Conditions Proposed Conditions Energy Impact & Financial Analysis
Annual Install Total Annug Total Annug  Total Simple
. Area(s)/System(s) | Motor . HP Pe|Full Load VFD . High [ Full Load Installl Numbe| Total Peak| Total Annug C i . Total Payback wi
Location . Motor Application . Operating| __ . . ) X . MMBtu | Energy Cog Installation i i
Served Quantity Motor | Efficiencyl Control?| Efficiency| Efficiency| VFDs] of VFD{ kW SavinggkWh Saving| . : Incentives | Incentives
Hours Savings Savings Cost .
Motors? in Years
Roof Whole Building 1 Supply Fan 10.0 | 88.0% No 1,980 No 88.0% | No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Classrooms Classrooms 9 Ventilation Fan 0.3 | 69.5% No 250 No 69.5% | No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Boiler Room Building 2 Heating Hot Water P|||mﬁ.0 86.5% No 500 No 86.5% | No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
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Electric HVAthventory & Recommendations

Existing Conditions

Proposed Conditions

Energy Impact & Financial Analysis

Coolin.g Heatin.g In@l Coolinlg Heatin.g Cooling | Heating licill Gugd s T o - Simple
P Area(s)/System(s) Sys1em S T Capacm Capamt_‘ ngh System System Type Capacn_\ Capau?\ Mc_)de l\_/lc_)de Enthalpy Total P_eak Total Anr_1ue MMBtu | Energy Coq Installation Totz_al Payba(_:kw
Served Quantity per Uni{ per Uni{ Efficiency Quantity per Uni{ per Uni{ Efficiency| Efficiency Economizer kW SavingdkWh Saving Seviligs Sviligs o Incentives I.ncenuves
(Tons)|(kBtu/hr| System?) (Tons)|(kBtu/hr|(SEER/EEf (COP) in Years

Principal's Office Principal's Office 1 Window AC 0.67 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Teachers' Rm 107|  Teachers' Rm 107 1 Window AC 0.58 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm 110 Rm 110 1 Window AC 0.83 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm 111 Rm 111 1 Window AC 0.83 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm 117 Rm 117 1 Window AC 0.42 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm 118 Rm 118 1 Window AC 0.83 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm 120A Rm 120A 1 Window AC 0.83 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm 120B Rm 120B 1 Window AC 2.00 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm 202 Rm 202 1 Window AC 1.50 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm 203 Rm 203 1 Window AC 0.83 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm 204 Rm 204 1 Window AC 1.00 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm 205 Rm 205 1 Window AC 0.42 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm 206 Rm 206 1 Window AC 0.83 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm 213 Rm 213 1 Window AC 1.50 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm 216 Rm 216 1 Window AC 1.50 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm 217 Rm 217 1 Window AC 1.50 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm G2 Rm G2 1 Window AC 1.00 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm G10 Rm G10 1 Window AC 1.00 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm G10 Rm G10 1 Window AC 1.00 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
G16 G16 1 Window AC 1.13 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
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Existing Conditions Proposed Conditions Energy Impact & Financial Analysis
Cooling| Heati Install Cooling| Heati Cooli Heati Simpl
00 |n.g © n.g n‘ 00 m,g © |nlg e €319 | |\ stall Dual Total Annug Total Annud ~ Total TS
. Area(s)/System(s) | System) Capacity Capacity High | System Capacity Capacity Mode Mode Total Peak| Total Annug . Total Payback wi
Location . System Type ) N X System Type i i . . Enthalpy . : MMBtu [ Energy Cog Installation i .
Served Quantity per Uni{ per Uni{ Efficiency Quantity per Uni{ per Uni{ Efficiency| Efficiency Economizer kW SavingdkWh Saving Savings Savings s Incentives | Incentives
(Tons)| (kBtu/hr| System? (Tons)| (kBtu/hr|(SEER/EE]  (COP) . g in Years
G17 G17 1 Window AC 1.50 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Nurse's Rm 114 Nurse's Rm 114 1 Window AC 0.42 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm G6 Rm G6 1 Window AC 0.67 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Rm G2 Rm G2 1 Window AC 1.50 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Computer Lab Computer Lab 1 Ductless Mini-Split AC 2.00 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00

Fuel Heatindnventory & Recommendations

Existing Conditions

Proposed Conditions

Energy Impact & Financial Analysis

Qutput] Install Output . Simple
. . . . Heating Total Annug Total Annug  Total
. Area(s)/System(s) | System| Capacity High | System Capacity Heating| __ . Total Peak| Total Annug . Total Payback wi
Location ) System Type i . System Type By Efficiency| X . MMBtu | Energy Cog Installation i .
Served Quantity per Uni{ Efficiency Quantity per Unif Efficiency . KW SavingdkWh Saving . . Incentives | Incentives
Units Savings Savings Cost )
(MBh) | System?| (MBh) in Years
. Natural Draft Stea|
Boiler Room Whole School 2 Boiler 3,567.0f No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00

DHW Inventory &Recommendations

Existing Conditions

Proposed Conditions

Energy Impact & Financial Analysis

Simple
. Total Annug Total Annug  Total P
. Area(s)/System(s) | System| | System System | Efficiency Total Peak| T otal Annug . Total Payback w
Location . System Type | Replace? . System Type Fuel Type - . X § MMBtu | Energy Coq Installation i .
Served Quantity Quantity Efficiency] Units | KW SavingdkWh Saving| ) ) Incentives | Incentives
Savings Savings Cost )
in Years
i Renaissance at Rar] Storage Tank Wal
Boiler Room 1 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
School Heater (> 50 Gal
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Commercial Refrigerator/Freezer Inventory Recommendations
Proposed Cor Energy Impact & Financial Analysis

Existing Conditions

CTRC

Results you can rely on

Simple
. ENERGY |Install ENERG Total Annud Total Annud Total P
. | Refrigerator/ Freeze Total Peak| Total Annug . Total Payback w.
Location Quantity STAR STAR . . MMBtu | Energy Cog Installation . .
Type ” ; kW SavinggdkWh Saving . . Incentives | Incentives
Qualified? | Equipment? Savings Savings Cost .
in Years
Stand-Up Refrigeratq
Principal's Office | 1 - ey No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Solid Doo
Stand-Up Refrigerat
Nurse's Rm 114 1 ) P g No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Solid Door (16 - 30 ¢
Stand-Up Refrigerat
Teachers' Rm 107 1 . P g No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Solid Door (16 - 30 ¢
Stand-Up Refrigerat{
Food Storage Ared 1 ) . < Yes No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Solid Door (16 - 30 cy
Food Storage Ared 1 Refrigerator Chest No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00

Plug Load Inventory

Existing Conditions

Energy| ENERGY
Location Quantity Equipment Description Rate STAR

(W) | Qualified]
Renaissance @ Ra|||d 50 Desktop Computer + Monitor 150.0 Yes
Renaissance @ Ra|||d 3 TVs (med. CRT) 150.0 No
Renaissance @ Ra|||d 6 Printers (sm.) 80.0 Yes
Renaissance @ Ra|||d 2 Copy Machine (Lg.) 240.0 Yes
Renaissance @ Ratl\d 1 Server Rack 360.0 No
Renaissance @ Ra|||d 2 Microwave Ovens (med.) 900.0 No
Renaissance @ Ra|||d 50 Laptop Computers 60.0 Yes
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Vending Machine Inventory &ecommendations
Proposed Condition€Energy Impact & Financial Analysis

Existing Conditions

Simple
Total Annug Total Annug  Total .
. . Total Peak| Total Annug : Total Payback w.
Vending Machine Typg Install Controls? . : MMBtu | Energy Cog Installation . .
kw SavinggkWh Saving ; : Incentives | Incentives
Savings Savings Cost .
in Years
Teachers' Rm 107 Refrigerated Yes 0.00 1,612 0.0 $254.60 $230.00 $0.00 0.90
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Appendix B: ENERGY STAR Statement of Energy Performance

AL ENERGY STAR® Statement of Energy

Leasn more A1) Performance
energystar.gov

Renaissance at Rand Middle School

Primary Property Type: K-12 School
Gross Floor Area (ft*): 37,167
Built: 1924

For Year Ending: Apnl 30, 2016

ENERGY STAR® Date Generated: December 25, 2017

55:!11

1. The ENERGY STAR score is a 1-100 assessment of a bullding’s energy eficiency as compared with similar buildings nationwide, adjusting for
climate and business activity.

Property & Contact Information

Property Address
Renaissance at Rand Middle Schoaol
176 Morth Fullerton Avenue
Montclair, New Jersey 07042

Property ID: 5693716

Energy Consumption and Energy Use Intensity (EUI)

Site EUI Annual Energy by Fuel

66.5 kBtu/ft2 Electric - Grid (kBlu) 613,399 (25%) Mational Median Site EUI (KBum=) 765
" Matural Gas (KBtu) 1,858,380 (75%) Mational Median Source EUI (kKBIuwn®) 120
% Diff from Mational Median Source EUI -13%
Source EUI Annual Emissions
Greenhouse Gas Emissions (Metric Tons 167
104.3 kBtu/ft2 COZeyear)

Signature & Stamp of Verifying Professional
| (Mame) verify that the above information is true and correct to the best of my knowledge.

Signature: Date;

Licensed Professional

Frofessional Engineer Stamp
{if applicable)
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