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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 energseuat 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 recommended in this report.

The energy conservation meass 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 uncontrollable variables. TRC Energy S€r#tnd New

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

Estimated installation costs are based on TRC’ s
contractors and vendors, and/or cosstimates fromRS 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 costs can vary wideteifain measires and onditions,

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

installed costs vary frorastimates

New Jersey’s Clean Energy Program ( NJtiG&dspbaseadncent 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 facility should review available gyram 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 f@duzz Aldrin Middle School

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

energy conservation measures (ECMs) that can reduce your energy uspraake 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 Servi¢@RC)aspart of a comprehensive effort to assisew
Jerseylocal governmets and school districtsn controlling their energy costs andhelp protect our
environment byencouraging more efficient usage of energy resources statewide.

1.1 Facility Summary

Buzz Aldrin Middle Schoisl a58,128square footfacility comprised of various space types withirsingle
building The g€hool building is three floordtincludes classrooms, offices, gynocker roomsa cafeteria,
and an auditorium.

Interior lighting at Buzz Aldrin Middle School consiatsstly of 1, 2, and 4amp T8 linear fluorescent
fixtures. There are also mgrincandescent bulbs used in recessed cans, wall sconces, and ceiling fixtures
in the auditorium. The ceiling fixtures in the front foyer and the post lighting by the main entrance also
use incandescent bulbs. The exterior perimeter of the building isyliHigh Intensity Discharge (HID)
spotlight fixtures.

Heating is supplieb y t h e s enhimboilers. §heyt anedNeMcLain lowpressure steam boilers,

each with a rated output of 6,100 MBh (@5 psi). Caityput 5 % of t he Dbui lisdarng’ s t
conditioned Theae are approximately 43 window air conditioni®C)units, which are used to cool some
classrooms and 11 packaged terminal air conditioning (PTA&Yingsome administrative offices. A

thorough description of the facilitgnd our observaions are providedn Sectior2.

1.2 Your Cost Reduction Opportunities

Energy Conservation Measures

TRvaluatedeightpotential energy efficient upgrades. We recommend seven ECMs for implementation.
The seven ECMsgetherrepresent an opportunity foBuzz Aldrin Middle Schowl reduceannual energy
costs by roughl$39,607and annual greenhouse gas emission2#g,568lbs CGQe. We estimate that if
allrecommended measuresa@implemented, the projectvould payfor itselfin energy savings alone in
about3.3years.The breakdown of existingfility costsis shownin Figurel. The potential energy savings,
following project implementation, is shown ifigure 2. Together hese measures represent an
opportunity to reduceBuzz Aldrin Middle SchooBnnual energysageby about11%overall

We evaluatedthe cost and savingsfore pl ac e me nt twofmaih hodersdosvéverwed chase

not to include hat measure among our recommended ECMs. We estimate that replacement of the main
boilers with higher efficiency units could save the school an additional $2,009 per year, but energy savings
alone is not sufficient to justify the high costtbfit measure Adding replacement of théoilersto the

list of recommended measures would increase overall energy savings to about 15%, but the combined
payback period would increase to 8.2 yedBee Figure 3 below).

LGEAEnergy AudiReport—Buzz Aldrin Middlec®ool 1
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Figure1 0 Previous 12 Month Utility Costs Figure 2 8 Potential Post-Implementation Costs

$120,000 $105.170

$100,000
$80,000 $65,563

$60,000 $43,321

$43,321
$40,000
$20,000

$0

Electric
$105,170
71%

Electric Gas
% Reduction 38% 0%

$148,492

Pre-Implementation Cosi Post-Implementation Cost

A detailed description dBuzz Adrin Middle School existing energy usecan be found irSections.

Estimates of the total cost, energy savings, and fire@rnacentives for the proposed energy 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 . X i Simple COe

. Electric Demanc Fuel Energy Cos D Paybacl Emissions

Energy Conservation Measure Recommend? ) . ) ; Install Cos Incentive Net Cost ) N

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

ECM 1Install LED Fixtures Yes 15,380 3.3 0.0 | $2,528.88| $7,211.34 $1,200.0 $6,011.34 2.4 15,488

ECM ZRetrofit Fluorescent Fixtures with LED Lamps and Drivers Yes 417 0.1 0.0 $68.50 $392.00 [ $20.00 | $372.00| 5.4 420

ECM JRetrofit Fixtures with LED Lamps Yes 190,978 | 47.5 0.0 $31,401.5% $112,244.11$21,195.0p $91,049.1L 2.9 192,313
Install LED Exit Signs 423 . . $69.58 $860.44 $0.00 $860.44 426

Install Occupancy Sensor Lighting Controls . . $5,007.14| $32,326.0p $4,245.0(
Install High/Low Lighitng Controls . . $266.60

____[install High Efficiency Steam Boilers____|__No__| 0 | 00 | 2344] $2009.23]$209.050.3 $0.00 |$209.050.93 104.0] 27.442 |

| ECM 9vending Machine Convol | _ves | 1612 | 00 | 00 | $26503] $460.00] $000 | $460.00] 17 ] 1623 |

TOTAL FOR PROPOSED MEASURES 240,884 59.7 0.0  $39,607.29$157,093.£9$26,660.00$130,433.69 3.3 242,568

TOTAL FOR ALL MEASURES 240,884 59.7 234.4 $41,616.52 $366,144.82$26,660.00$339,484.82 8.2 270,010

* - 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).

LGEAEnergy AudiReport—Buzz Aldrin Middlechool 2
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LightingUpgrades generally involve the replacement of existing lighting components such as lamps and
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 measuresgenerally involve the instation 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.

Gas Heating(HVAC/Processmeasuresgenerally involvereplacing ol@r inefficient hydronic heating
systems with modern energy efficient systems. Gas heating systems can provide equineéng
comparedto older systemst a reduced energy casThese measures save eggiby reducing the fuel
demands foheating due to improved combustion and heat transfer efficiency

Plug LoadEquipmentcontrol measures generally involve installing autoedtdevices that limit the
power usager operation of equipmenthat is pluggednto an electricoutlet when not in use

Enerqgy Efficient Practices

TRCalso identifiedfive low-cost(or nocos)ener gy ef fi ci ent practices.
can be significantly improved by employing certain behaviarabperational ajustments and by
performing better routine maintenanceon building systems.hEse practicesan extendequipment
lifetime, improveoccupant comfortprovide betterhealth and safetyas well as reducannual energy
and O&Mcosts Potential @portunities dentified atBuzz Aldrin Middle Schoimiclude:

Close Doors and Windows

Perform Proper Boiler Maintenance
Perform Proper Water Heater Maintenance
Install Plug Load Controls

Water Conservation

=A =4 =4 =8 =4

For details on thesenergyefficient practices, please refer tection5.

On-Site Generation Measures

TRQGvaluated the potential for installing esite generationfor Buzz Aldrin Middle Schoddased on the
configuration of the site and its loads themppears to be high potential focosteffectiveinstallation of
a rooftop solamphotovoltaic (PV) arragt this site

Figure4 d Photovoltaic Potential

Potential High
System Potentip 94 kWDC STC
Electric Generatign 111,989 kWh/yr
Displaced Cost $9,740 Iyr
Installed Cost  $268,800

For details orour evaluation an@n-site generation potential please refer tdection 6.

LGEAEnergy AudiReport—Buzz Aldrin Middlec®ool 3
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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 iMIGEP, as well as other sources, to help reduce the
costs assoated 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 applications fantentives prior to purchasing materials

or commencing with installation.

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

1 SmartStart
1 SREC (Solar Renewable Energy Certificate) Registration Program (SRP)
1 Energy Sawmgs Improvenent Program (ESIP)

For facilities wanting to pursue on$elected individual measurder planning to phase implementation

of selected measures over multiple years), incentives are available through the SmartStart program. To
participate in this programagu may utilize 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 somenfartSart
incentives, so only after receiving pag@proval should you proceed witBCM installation. The incentive
estimates listed above iRigure3 are based on therBartSart program. More details on this program and
others are agilable in SectioB.

Forlargerfacilitieswith limited capital availabilityo implement ECMs, project financing mag available
through the Energy Savings Improvement Program (ESIPported directly by the NJBPESIP provides
government agencies witbroject developmentdesign, and implementatiosupportservicesas well as
attractivefinancing for implementingECMsAnLGEA reportor other approved energy audig required
for participationin ESIPPlease efer to SectiorB.3for additional information on the ESIPdgram.

The Demand Respon&mergy Aggregator is adn-NJCER)rogram designed to reduoalectric 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
Service Providers) are registered with PJM, the independent system operator (ISO)-fattantat state
region that is charged with maintainindeetric grid reliability By enabling grid operats to call upon
commercial facilitieso reducetheir electric usage during times of peak demand, the grid is made more
reliable and overall transmission costs are reduced for all ratepayers. Curtailment Service Providers
provide regular payments to mediuand large consumers of electric power for their participation in DR
programs. Program participation is voluntary afatilitiesreceive payments whether or ndhey are
called upon to curtail their loaduring times of peak demandéRefer to Sectiofi for additional information

on this program.

Additional information on relevant incentive programs is located in Secti8n or:
www.njcleanenergy.com/ci

LGEAEnergy AudiReport—Buzz Aldrin Middlec®ool 4
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2 FACILITY INFORMATIONAND EXISTING CONDITIONS

2.1 Project Contacts
Figure5 o Project Contacts

Name Role E-Mail Phone #

Customer

Emidio D'AndreeLBusiness Administrator/ Board Sefreidandrea@montclairk12.nius [(973) 509-405

John Eschmanri Director of Facilities leschmann@montclairk12.ni.us [(973) 509-404
Designated Representative

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

Tom Page | Auditor | ipage@TRGsolutions.com | (732) 855-001

2.2 General Site Information

OnNovember 16, 2016TRC performed an energy audiBaizz Aldrin Middle Scholoicated inMontclair,
New Jrsey TRG team met with(former Director of Facilitied)eonard Saponarto review the facility
operations anchelpfocusour investigation on specific energysing systems.

Buzz Aldrin Middle School is a 58,128 square foot facility comprised of various space types within a single
building.The ghool building is three floordtincludes classrooms, offices, gyms, locker roatsfeteria,
and an auditoriumlt is a STEM magnet school for grades 6, 7, and 8.

Theoriginalbuildingwasconstucted in1909. Additions wereconstructedin 1920, 1924, 1930, and 1972.
A greenhouse waadded in 2000It was originally known as the Mount Hebron School. In 2016, it was
renamedin honor ofApollo11 Astronaut Buzz Aldrin, a school alums.

2.3 Building Occupancy

The schoolbuildingis typically open Monday © Friday 7:00AM to 3:30PM, from ®ptember through
June.The typical schedule is presented in the table belbwring a typical day, the facility is opéed by
approximately600studentsand staff

Figure6 - Building Schedule

Building Name Weekday/Weeken@perating Schedu
Buzz Aldrin Middle School Weekday 7:00 AM - 3:30 PN
Buzz Aldrin Middle School Weekend CLOSED

LGEAEnergy AudiReport—Buzz Aldrin Middlechool 5



D Terineres CTRC

program™ Results you can rely on

2.4 Building Envelope

The building is constructed of concrete blockand structural steel with a brick facade. Around the
perimeter, the building has a slopedof with slate shinglesThe center of the building has flat roof
covered by a rubber membran&he buildinghas mostly doublepaned, operablewindows, which are in
good condition. Doors are mostly steel with douplened glass. All door and window seals appeared
tight. Nosign of excessivair infiltration was noted

Imagel: Buzz Aldrin Middle ScheérontExterior

|
I

2.5 On-Yte Generation

Buzz Aldrin Middle Schodbes not have any caite electric generation.

LGEAEnergy AudiReport—Buzz Aldrin Middlechool 6
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2.6 EnergyUsing Systems

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

Lighting System

Interior lighting at Buzz Aldrin Middle School consiatsstly of 1, 2, and 4amp T8 linear fluorescent
fixtures. There are alsmanyincandescent bulbasedin recessed cas wall sconcesand ceilindfixtures
in the auditorium. The ceiling fixtures in the front foyer ahe post lightingby the main entrancealso
useincandescent bulbs

The exterior perimeterof the buildingis lit by High Intensity Discharge (HID) spotlight fixtures.
Image2: Lighting Fixtures at Buzz Aldrin Middle School

LGEAEnergy AudiReport—Buzz Aldrin Middlechool 7
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The exterior lighting is contretl by timers or photocells. Interior lighting is controlled by manu
switches.

Steam Heating System

Heatingissuppliedy t he school ' s t wo -Mghaingasfitedlowlpegsige stedimth ey ar
boilers, each with a rated output of 6,100 MBh. Steam is supplied to radiators throughout the building at
5 psi.Theboilers are26 years old. They are estimated to be about 80% efficient.

The ASHRAE rated useful lifetime for this type of equipment is 25 years. Though the boééthesnd

of their rated useful life, they are not in bad catidn. They are not ircritical need of replacement at this

time. Replacing them with a high efficiency steam boiler (~85% efficient) is a significant capital expense
which would be cost effective on the basis of energy savings alone.

Image3: HVAC at BazAldrin Middle School

Air Conditioning  (AC)

Only about 25% of the building’ s total space is
approximately 43windowA@ ni t s. The main offi ceatataallpackagde’ s of f
terminal air conditioning (PTAC) units.

Some of the window AC unigseold and in need of repair or replacement, bubst werefoundin good
condition. The classrooms are generally not used through the summer months, so replacentesgeof t
units with higher efficieng models cannot be giified on the basis of energy savings alone.

LGEAEnergy AudiReport—Buzz Aldrin Middlechool 8
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Domestic Hot Water Heating System

The domestic hot wateis provided by a #gallon BradforeMhite gasfired water heater, which is located
in the boiler room. It is a fairly efficient model and in good condition.

Image4: Domestic Hot Water at Buzz Aldrin Middle School

Refrigeration

TRQCountedsixrefrigerators at the school. There atwo large Traulsen commercial refrigerasan the
kitchen andone glass door refrigerator in the cafeteria for beverages. The rest are standard small to
medium sized units used by school staff.

Image5: RefrigeratiorEquipment at Buzz Aldrin Middle School

LGEAEnergy AudiReport—Buzz Aldrin Middlechool 9
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Building Plug L oad

PlugLoad equipment at the school appearediefairly typical for a building of this size and type. The school

has approximately 187 desktop compw and monitors, about a dozen small printers, four large copy
machines, six large flat screen TVs, and about six computer servers. There are also many microwaves, toastet
ovens, coffee makers, and other devices used by school staff. Also found werkthes gvasher, one dryer,

and three electric stoves.

The school has just tweending machines (one beverage machine and one snack machine) located in the
te a c hreom. s

2.7 Water-Using Systems

There areapproximately 15estrooms at this facilityln our sampling ofestroomsfixtures, all faucets
appeared to meet cu-ft ewmter canseividgedevices dos pullliorestrobrhso Al
toilets and urinals also appeared to be loMlow devices. For more on current water conservation
standards, see Section 5.

LGEAEnergy AudiReport—Buzz Aldrin Middlechool 10
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3 SITE ENERGY USEAND COSTS

Utility data forelectricity andnatural gaswas analyzed 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 energyuseof hi s bui | di

ng to vary from

CTRC

Results you can rely on

t he

typical

characteristics. Local weather conditiofsiilding age and insulation levels, equipment efficierdaily
occupancy hoursgchangesin occupancythroughout the year equipment operating hours, andnergy
efficient behavior of occupanll contribute to benchmarking scoreBlease refer to the Benchmarking
section within Sectio.4for additional information.

3.1 Total Cost of Energy

The following energy consumption and cost data is based ogcentl2-month period of utiliyy billing
data that was provideébr each utility A profile of e annuaknergyconsumption aneénergycostof the
facility was developed from thismformation.

Figure 7 - Utility Summary

Utility Summary for Buzz Aldrin Middle School

Fuel Usage Cost
Electricity 639,624 kWh $105,170
Natural Gas 50,534 Therms $43,321
Total $148,492

The currentannual energyost for thisfacility is $148,492as shown in the chart below.

Figure8 - Energy CostBreakdown

$148,492

$105,170

Electric

71%

LGEAEnergy AudiReport—Buzz Aldrin Middlechool
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3.2 Electrigty Usage

Electricityis provided byPSE&GT he average electriate overa recent 12month periodwasfound to be
$0.164kWh, which is the blended ratthat includes energy supply, distribution, and other charges. This
rate is usedthroughout the analyses in this repotd assess energy costs and savinfs monthly
electricityconsumption and peak demaradte shownin the chart below.

Electric usage appears to be fairly constant throughout the year, with a slight decline in theesumm
months due to lack of occupancy.

Figure9 - Electric Usage & Demand

Electric Usage & Demand

Electric Consumption
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Figure 10 - Electric Usage & Demand

Electric Billing Data for Buzz Aldrin Middle School

. . Electric
Pen-od Day_s n Usage Demand (kWMpemand Cosf otal Electric Coy
Ending Period

(kwWh)

6/15/15 31 61,910 234 $4,858 $12,000
7/15/15 30 44,623 216 $4,154 $10,064
8/13/15 29 30,171 81 $2,089 $6,889
9/14/15 32 45,701 249 $4,422 $10,215
10/13/15 29 55,673 239 $2,445 $8,909
11/11/15 29 53,095 191 $2,179 $8,441
12/14/15 33 61,175 197 $2,169 $9,066
1/14/16 31 54,088 209 $1,825 $8,037
2/12/16 29 60,533 212 $1,807 $8,083
3/15/16 32 63,259 201 $1,722 $8,243
4/14/16 30 53,058 194 $1,603 $7,453
5/13/16 29 54,586 195 $1,621 $7,481
Totals 364 637,872 249.1 $30,893 $104,882
Annual 365 639,624 249.1 $30,978 $105,170

LGEAEnergy AudiReport—Buzz Aldrin Middlec®ool 12
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3.3 Natural Gas Usage

Naturalgas is provided b)PSE&GThe averageatural gas ratdor a recent12-month period was found

to be $0.857therm, which is the blended rate used throughout the analyses in this repbet.monthly
gas consumptiofis shownin the chart belowGas usage appears to be fairly typical for a facility of this
size and type, which is heated by natural gas with little or no other significant gas usage durhmeatiog
months.

Figurel1l - Natural Gas Usage

Natural Gas Usage
§ 20,000
a
£ 15000
(%]
)
O € 10,000
0 o
5 E
: I
§ 0 - -
\Xe-’ \\e-) \'\g.) ‘,‘g., \Xg.) ’\
& M X S\ 28 e‘ e‘ 1’5 0“ & Wi
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| Gas Consumption (Therms)

Figure12 - Natural Gas Usage

Gas Billing Data for Buzz Aldrin Middle School

. . Natural Gas TRC
Period Days in .

. : Usage Natural Gas Cost Estimated
Ending Period

(Therms) Usage?

6/16/15 32 0 $103 No
7/20/15 34 0 $103 No
8/17/15 28 0 $103 No
9/15/15 29 22 $117 No
10/14/15 29 248 $241 No
11/12/15 29 2,325 $4,086 Yes
12/15/15 33 6,806 $6,808 No
1/15/16 31 9,120 $8,214 No
2/18/16 34 18,620 $13,495 Yes
3/17/16 28 8,083 $7,102 No
4/15/16 29 4,458 $2,513 No
5/17/16 32 1,268 $793 No
Totals 368 50,949 $43,677
Annual 365 50,534 $43,321
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3.4 Benchmarking

This facility was benchmarked usiRgrtfolio Manage® an online tool created and managed the
United Sates Environmental Protection Agen@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 meditor similar buildingsf its type Metrics provided
by this analysis are Energy Use IntensityYBhid an ENERGY S®A&ddre for select building types.

TheBJli s a measure of a facility’s energy consumpti o
comparing buildings’ energy performance.ianE&bimpar i n
for that building type illustrates whether that building uses mordessenergy than similar buildingsf

its typeon a square footbasiE Ul i s presentedeineriggr mandéehssggur ce e

is the amount of fuel and elegtity consumed by a building as reflected in utility bills. Source energy
includes fuel consumed to generate electricity consumed at the site, factoring in electric production and
distribution losses for the region.

Figure 13 - Energy Use Intensity Comparisond Existing Conditions

Energy Use Intensity Comparison - Existing Conditions

Buzz Aldrin Middle School . _Natlonal Median
Building Type: School (K-12)

Source Energy Use Intensity (kBiulft 209.2 141.4
Site Energy Use Intensity (kBfu/ft 1245 58.2

Implementtion ofall recommended measures in this reparbuld improvethe building s e s tEUImat e d
significantlyas shown in theable below:

Figure14 - Energy Use IntensityComparison & Following Installation of Recommended Measures

Energy Use Intensity Comparison - Following Installation of Recommended Measures

Buzz Aldrin Middle School National Median
Building Type: School (K-12)

Source Energy Use Intensity (kBulft 164.8 141.4
Site Energy Use Intensity (kBfu/ft 110.3 58.2

Many types of commerciabuildingsare alsoeligible toreceive @ ENERGY ST®&store. This scoris a

percentile ranking from 1 to 100.t o mpar es your buil di ng’ sbuildimger gy pe
nationwide. A score of 50 represents median energy performance, while a score of 75 means your building
performs better than 75 percent of all similar buildings nationwade may be eligible for ENERGY &TAR
certification. This facilitywas esimated to have aurrent ENERG®TAR®score 0f38, which means that it

is slightly less efficient than the median value oildingsof its size age,and type.

APortfolio Marage®Statement of Energy Performan¢8EP)vas generated for this facilitgee
AppendixB: ENERGY ST&Ratement of Energy Performandeor more information otENERG6TARY

certification go tohttps://www.energystar.gov/buildings/facilispwnersand-managers/existinduildings/earnrecognition/energy

star-certification/how-app-1.

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

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

Manage®r egul arly, so that you can keep track of your
available to help you useNERG8TARRPortfolio Manage® o t rack your building’s

https://www.energystar.gov/buildings/training

LGEAEnergy AudiReport—Buzz Aldrin Middlechool 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
balance wa performed at this facilityAn energy balance utilizes standard practicgiapering 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 contributimn of each equipment category to total energy usage. This help determine
where the greatesbenefits might be foundfrom energy efficiencyneasures

Figure 15 - Energy Balance (kBtuft? and %)

Energy Intensity by End Use (kBtu/sqft)

1.74,6%

2.12,2%
5.20,4% -

® Lighting Systems
& Motor-Driven Systems

M Electric HVAC
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4 ENERGY CONSERVATION MEASURES

Level of Analysis

The goal of this audit report is to identify potential energy efficiency opportunities, help prioritize specific
measures for implementation, and provide information to tBeizz Aldrin Middle Schooégarding
financial incentives for whitthey may qualify to implement the recommended measures. For this audit
report, most measures have received only a preliminary analysis of feasibility which identifies expected
ranges of savings and costs. This level of analysis is usually considemensuéf demonstrate project
costeffectiveness and help prioritize energy measures. Savings are basieel New Jersey Clean Energy
Program Protocols to Measure Resource Saviatgddune 292016, approved by the New Jersey Board

of Public UtilitiesFurther analysis or investigation may be required to calculate more precise savings
based on specific circumstances. A higher level of investigation may be necessary to support any custom
SmartStart or Pay for Performance, or Direct Install incentive egtjiins. Financial incentives for the
ECMs identified in this report have been calculated based the NJCEP prescriptive SmartStart program.
Some measures and proposed upgrade projects may be eligible for higher incentives than those shown
below through otler NJCEP programs as described in Se8tion

The following sections describe the evaluated measures.

4.1 Recommended ECMs

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

Figure16 6 Summary of Recommended ECMs

Annual Peak Annual Annual . . . Simple  CQe
) Electric Demanc Fuel Energy Cos Estimated EstlmaFed Estimated Paybacl Emissions
Energy Conservation Measure ) . . ; Install Cos Incentive Net Cost . )
Savings Savings Savings Savings ®) ®) ®) Period Reductior
(KWh) (kW) (MMBtu (©)] (yrs)**  (lbs)
ECM 1[Install LED Fixtures 15,380 3.3 0.0 $2,528.88| $7,211.34 $1,200.00 $6,011.34 2.4 15,488
ECM 2|Retrofit Fluorescent Fixtures with LED Lamps and Drivers 417 0.1 0.0 $68.50 $392.00| $20.00 | $372.00| 5.4 420
ECM 3|Retrofit Fixtures with LED Lamps 190,978| 475 0.0 | $31,401.5%$112,244.11$21,195.00$91,049.11 2.9 192,313
Install LED Exit Signs 423 . . $69.58 $860.44 $0.00 $860.44 . 426

Install Occupancy Sensor Lighting Controls . . $5,007.14| $32,326.00 $4,245.0(
Install High/Low Lighitng Controls . . $266.60

| ECM 7|vending Machine Convol | 1612 | 00 | 00 | $26503] $460.00 $0.00 | $46000] 17 | 1623 |

TOTALS 240,884 59.7 (0X0} $39,607.29$157,093.6%26,660.00$130,433.69 3.3 242,568
* - All incentives presented in this table are based on NJ Smart Start Building equipment incentives and assume proposed equipment meets minimum performance crite
** . 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 summarizeligure 17 below.
below.

Figure17 6 Summary of Lighting Upgrade ECMs

Annual Peak Annual Annual Simple COe

Estimated Estimated Estimated

Energy Conservation Measure Elet?trlc DelT?an( Fulel Energly ] Install Cos Incentive Net Cost Payt?acl Emlssm.ns
Savings Savings Savings Savings %) ®) Period Reductior
(kWh) (kw) (MMBtu ($) ( (yrs) (Ibs)
ECM 1|Install LED Fixtures 15,380 3.3 0.0 $2,528.88| $7,211.34 $1,200.00 $6,011.34 2.4 15,488
ECM 2|Retrofit Fluorescent Fixtures with LED Lamps and Drivers 417 0.1 0.0 $68.50 $392.00| $20.00 $372.00| 54 420
ECM 3|Retrofit Fixtures with LED Lamps 190,978 | 47.5 0.0 | $31,401.55$112,244.11$521,195.00$91,049.11 2.9 192,313
ECM 4|Install LED Exit Signs 423 0.1 0.0 $69.58 $860.44 $0.00 $860.44 | 12.4 426

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 1: Install LED Fixtures

Summary of Meae Economics

Annual Peak Annual Annual . ) . Simple COe
. . Estimated Estimatec Estimated - C
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 | 8,701 | 24 0.0 $1,430.68 $4,341.04 $0.00 | $4,341.0§ 3.0 8,762

Exterior| 6,679 | 0.9 0.0 $1,098.20, $2,870.2¢ $1,200.0p $1,670.24 1.5 6,726

Measure Description

We recommendreplacing existindixtures with HID bulbs lampsto new highperformance LED light
fixtures.Also included in this measure are upgradesdoessed can ceiling lighting/erecommend that
they be upgradedvith retrofit kits. This measure saves energy installing LEDshich use less power
than other technologies with a comparable light output.

Additionalsavingdrom lighting maintenance can lanticipatedsince LEDs have lifetimes which are more
than twice that of a fluorescentube and more than 10 timeknger than manyncandescentamps
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ECM 2: Retrofit Fluorescent Fixtures with LED Lamps and Drivers

Summary of MeasUgeonomics

Annual Peak Annual Annual Simple COe

Interior/ Electric Demanc Fuel Energy Cos —olmaied Estimatec Estimated bac} Emissions
9Y =08 | stall Cos Incentive Net Cost ' < S

Exterior Savings Savings Savings Savings Period Reductior

(kWh) (kW) (MMBtu  ($) ®) ®) ®) (yrs)  (Ibs)

Interior | 417 0.1 0.0 $68.50 $392.00( $20.00 | $372.00| 5.4 420

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

Measure Description

We recommendetrofitting existingT12fluorescentfixturesby removing fluorescent tubes and ballasts
and replacing themwith LEB and LEDdrivers (if necessary), which amesigned to baised retrofitted
fluorescent fixtures. The measure uses the existing fixture haing but replaces the rest of the
components withmore efficient lighting technologyr'his measure saves energy installing LE®which
use less power than othdighting technologies yet provide equivaldighting output for the space

Some lineafluorescent fixtures can be upgraded to LEDs without changing the existing ballast, but for
older T12 fixtures we recommend that the ballast be changed too when the fixture is upgraded.

Additionalsavinggrom lighting maintenance can lamnticipatedsinceLEDs have lifetimes which are more
thantwice that offluorescenttubesand more than 10 timekbnger than manyncandescentamps

ECM 3: Retrofit Fixtures with LED Lamps

Summary of MeasuUteonomics

Annual Peak Annual Annual Simple COe

Interior/ Electric Demanc Fuel Energy Cos Estimated Estimatec Estimated TSI N
9Y =08 | stall Cos Incentive NetCost ' oY e

Exterior Savings Savings Savings Savings Period Reductior

(kWh) (kW) (MMBtu  ($) ® ® ® (yrs)  (Ibs)

Interior | 187,125 47.0 0.0 | $30,767.97$111,964.3$21,195.00690,769.3p 3.0 188,433

Exterior| 3,853 0.5 0.0 $633.58 | $279.81| $0.00 | $279.81| 04 3,880

Measure Description

We recommend retrofitting most existing fixtures with linear fluorescent, compact fluorescent, or
incandescent lamps with LED lamptany LED tube lamps are direct replacements for existing fluorescent
lamps and can be installeghile leaving thdluorescent fkture ballast in placd.EDbulbs can be useth
existing fixturesas a direct replacement for most othikghting technologies

This measure saves energy by installing LEDs which use less power than other lighting technologies yet
provide equivalentighting output for the space.

Additional savings from lighting maintenance can be anticipated since LEDs have lifetimes which are more
than twice that of fluorescent tubes and more than 10 times longer than many incandescent lamps.
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ECM 4: Install LED Exit Signs

Summary of MeasUugeonomics

Annual Peak Annual Annual . ) . Simple COe
. . Estimated Estimatec Estimated o
Interior/ Electric Demanc Fuel Energy Cos Paybacl Emissions

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

Interior | 423 0.1 0.0 $69.58 $860.44( $0.00 | $860.44| 12.4 426

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

Measure Description

We recommend replacing alicandescentr compact fluorescent exit signs with LED sighs.Most of
the shh o o | ’ igns already usesLEDs, but a f&ll useolder, less efficienincandescent or compéc
fluorescent bulbs.

LED exisigns require virtually no maintenance and have a life expectancy of at least 20 Vb&rs.
measure saves enerdy installing LED fixtures, which use less power than other technologtiesan
equivalent lighting output
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4.1.2 Lighting Control Measures

Our recommendations for lighting control measures are summarized in Figureldw.

Figure 18 8 Summary of Lighting Control ECMs

Annual Peak Annual Annual ) . . Simple COe
Estimated Estimated Estimated

Energy Conservation Measure Ele(?tr|c Deman( Fu.el Energ.y o Install Cos Incentive Net Cost Pay?acl Emlsspns
Savings Savings Savings Savings ®) ®) ®) Period Reductior|
(kwh) (kW) (MMBtu $) (yrs) (Ibs)
ECM 5|Install Occupancy Sensor Lighting Controls 30,452 8.5 0.0 $5,007.14| $32,326.0 $4,245.0q $28,081.0p 5.6 30,665
ECM 6|Install High/Low Lighitng Controls 1,621 0.1 0.0 $266.60 | $3,600.00 $0.00 | $3,600.00 13.5 1,633

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 5: Install Occupancy Sensor Lighting Co ntrols

Summary of MeasuUteonomics

Annual Peak Annual Annual Simple COe
Electric Demanc Fuel Energy Cos

Estimated Estimatec Estimated

. . . ; Install Cos Incentive Net Cost Paypacl Emlsspns
Savings Savings Savings Savings ®) ®) ®) Period Reductior
(kwh) (kW) (MMBtu %) (yrs) (Ibs)

30,452 . . $5,007.14) $32,326.0p$4,245.00$28,081.0p 5. 30,665

Measure Description

We recommendnstalling occupancy sensors to control ligigtfixtures that are currenthcontrolled by
manual switchesn many restrooms, storage rooms, classroonadficesareas and other areas tere
occupancy often changes throughout the school day.

Lighting ensors detect occupancy using ultrasoriod/or infrared sensors. For most spaces, we
recommendighting controls use dual technologgnsors, whicleaneliminate thepossibility of anyights
turning off unexpectedlyLighting systems are enabled when an occupant is detected. Fixtures are
automatically turned off after an area has been vacant for a preset peBoche controls also provide
dimming options and all modern occupancy cotgrecan be easily oveidden by room occupant® allow

them to manually turn fixturen or off, as desiredEnergy savings resuliom only operating lighting
systems when they are required.

Occupancy sensors may be mounted on the wall at existinglsatations mounted on the ceilingor

in remote locationsIn general, wall switch replacement sensare recommendedor single occupant
offices and other small roome&geilinggmounted or remote mounted sensoese usedn locations without

local switcling or where wall switches are not in the lird-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 amidawedlightingfor occupants.
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ECM 6: Install High/Low Lighting Controls

Summary of Measure Economics

Annual Peak Annual Annual Simple COe
Electric Demanc Fuel Energy Cos

Estimated Estimatec Estimated

. . . ) Install Cos Incentive Net Cost Paypacl EmISSIC.mS
Savings Savings Savings Savings ®) ®) ) Period Reductior
(kwh) (kW) (MMBtu (%) (yrs) (Ibs)

1621| 0.1 0.0 $266.60 | $3,600.00 $0.00 | $3,600.00 13.5 1,633

Measure Description

We recommendnstalling occupancy sensors poovide dual level lighting control fdighting fixtures in
spaces that are infrequently occupied buay require some level ofcontinuouslighting for safety or
security reasons. Typical areas for such lighting control are stairovadther areas where building code
requirements dictate that the space needs to be lit 2uis perday.

Lightingfixtureswith these controloperate atdefault low levels when the area is not occupied to provide
minimal lighting to meet seurity or sdiety requirements.Sensors detect occupancy using ultrasonic and
infrared sensorsThe ighting systems arquicklyswitchedto full lighting levelsvheneveran occupant is
detected Fixtures are automaticalwitched back to low levelfter an area hasden vacant for a preset
period of time.

Energy savings result®m onlyprovidingfull lighting levels whernt is required.

For thistype of measurghe occupancy sensorwill generally be ceiling or fixture mounte8ufficient
sensor coverageneeds tobe provided to ensure thatlights turn on in each area asan occupant
approaches

Additionalsavingdrom reduced lighting maintenance may also result from this meaglwre to reduced
lamp operation.
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4.1.3 Plug Load Equipment ContreVending Machirse
Our recommendations for plug load equipment controls are summarized in Figure 19 below.

Figure 19 - Summary of Plug Load Equipment Control ECMs

Annual Peak Annual Annual . i . Simple CQe

. Estimated Estimated Estimated e
Electric Demant Fuel Energy Cos i Paybacl Emissiong|

i ) i : Install Cos Incentive Net Cost i i
Savings Savings Savings Savings Period Reductior|

(kwh) (kW) (MMBlu (%) ® @r ®) ors™*  (Ibs)

Energy Conservation Measure

ECM 7Vending Machine Control 1,612 0.0 0.0 $265.03 [ $460.00 $0.00 $460.00 1.7 1,623

ECM 7: Vending M achine Control

Summary of Measuteonomics

Annual Peak Annual Annual Simple COe

Electric Demanc Fuel Energy Cos e e Paybacl Emissi
< . missions
oy Install Cos Incentive Net Cost y

Savings Savings Savings Savings Period Reductior

(kwWh) (kW) (MMBtu  ($) ® ®) (yrs)  (Ibs)

1,612 0.0 0.0 $265.03 | $460.00( $0.00 | $460.00| 1.7 1,623

Measure Description

Vending machines operate continuously, even during-bosiness hours. It is recommended to install
occupancy sensoiwoatrols to reduce the energy usage of refrigerated beverage vending macHihese
controls power dowrvendingmachireswhen thevending machinareahas beenvacantfor some time

then power up at regular intervalas needed, to turn machine lights on or keep the product cool. Energy
savings are aependenton vending machinand activity level in the area surrounditite machines
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4.2 ECMEvaluated bt Not Recommended

The measure below hdmeen evaluated by the auditor but are not recommended for implementation at
the facility. Reasons faxclusion can be found in threeasure description section.

Figure 20 6 Summary of Measure Evaluated, but Not Recommended

Annual Peak Annual Annual
Electric Demanc Fuel Energy Cos
Savings Savings Savings Savings

Estimated Estimated Estimated
Install Cos Incentive Net Cost
() ($)*

Energy Conservation Measure

(kwh) (kW) (MMBtu (%) (yrs)™  (Ibs)

--_m

TOTALS 0.0 234.4 $2 009.23 $209 050.93 $0 (0]0] $209 050 931040 27, 442
* - All incentives presented in this table are based on NJ Smart Start Building eqmpment incentives and assume proposed equipment meets minimum performance crit¢
** - Simple Payback Period is based on net measure costs (i.e. after incentives).

Install High Efficiency Steam Boilers

Measure Description

We evaluatedreplacement ofexistinginefficient steam boilers witmew highefficiency steam bders.
Significant improvements have been made in combustion technology resulting in increases in overall
boiler efficiency. Energy savings results from improved combustion efficiency and reduced standby losses
at low loads.

The existing boilers were indliad in 1992. The ASHRAE rated useful lifetime for this type of equipment is
25 years. Though the boilehave reachedhe end of their rated useful life, they are in good condition
Replacement does not appear to be a critical need at this time.

Reasonf®r not Recommending

Replacing the existing boilevgith highefficiency steam boilers (~85% efficient) is a significant capital
expense potentially over $200,000Replacement will likely become more necessary in the near future,
but many similar boilertast much longer than 25 years without significant decline in efficiency in later
years

This measure was not recommended for implementation at this time because the energy it would save is
not sufficient by itself to justify the large capital expenseegflacement.

If the school district choosdo include this measure, it would likely increase the total energy savings for
the school to aboufl5% butwould increase the payback period for all measures combined to about 8.2
years.
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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 costs can 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 spacesnigedodrs and windows open leads to a

significant increase in heat transfer between conditioned spacedlamd ut si de ai r . Reducir
air changes per hour (ACH) can lead to increased occupant comfort as well as significant heating and
cooling saings, especially when combined with proper HVAC controls and adequate ventilation.

Perform Proper Boiler Maintenance

Many boiler problems develop slowly over time, so regular inspection and maintenance is essential to

retain proper functionality and effiency of the heating system. Fuel burning equipment 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 frerbdilers and

to ensure the boiler is operating 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.rBo | er s should be cleaned regularly according
this build up in order to sustain efficiency and equipment life.

Perform Proper Water Heater Maintenance

At least once a year, drain a few gallons out of the wateltdreasing the drain valve. If there is a lot of
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 sure it is 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, sootbarred metal, this is a sign you may be having 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 civedlegtrical
components on the tankFor 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 increasipaiatcawareness,
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 (aivae d) power strips. For additional
Pr act i c bttp://W&w.addaecedbuildings.net/pludoad-bestpracticesquideoffices
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Water Conservation

Installing lowflow faucets or faucet aerators, leflow showerheads, and kitchen sink piiese spray

valves saves both energy and water. These devices save energy by reducing the overall amount of hot
water used hence reducing the energy dge heat the water. The flow ratings for EPA WaterS&hse
(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 foripee spray valves.

Installing dual flush or lovilow toilets and lowflow or waterless urinals are additional ways to reduce the
sites water use, however, these devices do not providergy savings at the site level. Any reduction in
water use does however ultimately reduce grid level electricity use since a significant amount of electricity
is used to deliver water from reservoirs to end users. The EPA WaterSeatsegs for urinalss 0.5
gallons per flush (gpf) and toilets that use as little as 1.28 gpf (this is lower than the current 1.6 gpf federal
standard).
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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 the electric energy needs

of a facility, often repurposing any waste heat where applicable. Also referred to as distributed
generation, these systems contribute to ®rouse Gas (GHG) emission reductions, demand reductions

and reduced customer electricity purchases, resulting in the electric system reliability through improved
transmission and distribution system utilization.

The State of New Ja(ESR encaragennew disyributddgerteration oPdll forms

and specifically focuses on expanding use of combined heat and power (CHP) by reducing financial,
regulatory and technical barriers and identifying opportunities for new entries. The EMP alsesuli

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 makingdacision to implement, a feasibility
study should be conducted that would take a detailed look at existing energy profiles, siting,
interconnection, and the costs associated with the generation project including interconnection costs,
departing load chargs, and any additional special facilities charges.
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6.1 Photovoltaic

Sunlight can be converted into electricity using photovoltaics iRddules. Modules are racked together

into an array that produces direct current (DC) electricity. The DC current isrteshite alternating
current (AC) through an inverter. The inverter ¢
system. The amount of unobstructed area available determines how large of a solar array can be installed.

The size of the arragombined with the orientation, tilt, and shading elements determines the energy
produced.

A preliminary screening based on the facility’”s el
elements shows that the facility hasHighPotential for installing acosteffective rooftopPVsolararray.

Estimated costs and energy savings are shown in the table below. We estimate that the building has
sufficient flat, unshaded rooftop space to support a4 solar array. Such an array could offset a
significant portion ofchasdse school s current el ect

Figure 21 - Photovoltaic Screening
PV Screening Results

80 68  HIGH

30 20 20 15 LOW

20 10 3

o i L]
Electric Free Area  Shading Location Engagement Site Total
Demand

Potentia] High
System Potentia 94 kW DC STC
Electric Generatign 111,989 kWh/yr
Displaced Cost $9,740 Iyr
Installed Cost  $268,800

The estimated savings shown in the table abovendbinclude potential SRESolar Renewable Energy
Certificate)subsidies, which the solar project would likely be eligible to receive for up to 15 years of
operation. When SREC subsidies are included, similar projects often have a payback period of 8 years or
less.If Buzz Aldrin Middle Schoisl interested in pursuig the installation of PV, we recommended a full
feasibility study be conducted.

Solar projects must register their projects in the SREC Registration PrégRPprior to the start of
construction in order to estREGY Regiftrationhobthepntentjtoe ct ' s
participate in New Jersey's solar marketplace provides market participants with information about
developed new solar projects and insight into future SREC priRiefgr to Section &.for additional

information.

For mae 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 site, please visit the followlimks below:

- Basic Info on Solar PV in Mdp://www.njcleanenergy.com/whysolar
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- NJ Solar Market FAQEttp://mww.njcleanenergy.com/renewablenergy/programupdatesand-background
information/solartransition/solarmarketfags
Approved Solar Installers in the NJ Marke@itp://www.njcleanenergy.com/commerciahdustrial/programs/nj
smartstartbuildings/toolsand-resources/tradeally/approved vendorsear@id=60&start=1

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 useCommontechnologies for CHIhclude reciprocating engines,
microturbines, fuel cellshackpressure steam turbinesnd (at large facilities) gas turbines. Electric
generation from a CHP systemtypically interconnected to locglower distribution systers. Heat is
recovered fromexhaustand ancillary cooling systesand interconnected to the existing hot water (or
steam) distribution system

CHP systems are typically used to produce a portion of the elgcvwer used onsiteby 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. Ylceitiegia used for
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 prelminary screening based dreating and electrical demanditing,and interconnectionshows that
the facility has d.ow Potential for installing acosteffective CHP system.

Low andinfrequentthermal loadand lack ospacenear the existindpoilersarethe most significantactors
contributing to thepotential for CHP at the sitén our opinion, the facility does not appear to meet the
minimum requirements for a costffective CHP installation.

For a list of qualified firms inéW Jerseyspecializing in comercial CHP cost assessment and
installation, go tonhttp://www.njcleanenergy.com/commerciahdustria/programs/nismartstartbuildings/toolsand-

resources/tradeally/approved vendorsearch/

Figure22 - Combined Heat and Power Screening

CHP Screening Results
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7/ DEMAND RESPONSE

Demand Response (DR) is a program designed to rdtiecdectric loadof commercial facilitiesvhen
electricwholesale 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 independdrsystem operator (ISO) for miitlantic 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 pedkmand, 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 participation in DR programs. Prograticigetion is
voluntary and participants 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 10kW or more in order to participate in a DR 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 far gleaerating capacity if they agree to

run the generators for grid support when called upon. Eligible customers who have chosen to participate
in a DR prograsoften find it to be a valuable source mvenue for their facilitppecause the payments

can significantly offset annualectriccosts.

Participating customers can often quickly reduce their peak load through simple measures, such as
temporarilyraising temperatureset points orthermostats so that air conditioning uis run less

frequently, or agreeing to dim or shutff less critical lightingThis usuallyequires some level of building
automation and controls capability to ensurapid load 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 compliance with DR program requirements.

DR does not include the reduction of electricity consumption based on normal operatiactipe or
behavior. For example, if a company’s normal schec
due to this closure or scaldoack operation is not considered a demand response activity in most
situations.

The first step toward paicipation in a DR program is to contact a Curtailment Service Provider. 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 requiremenigarding DR activity
(http://www.pjm.com/training/training%20material.aspx along with a variety of other DR program
information.

Curtailment Service Providers typically offer free assese nt s t o determine a f ac
participate in a DR program. They will provide details regarding program rules and requirements for
metering and controls,ssessd aci | i ty’' s abil ity t oantdpavipeaetaoni | y r1 ec
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 compliancwith all terms and conditins of a DR contract.

In our opinion, the facility is not a good candidate for DR curtailment program
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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 theSocietal Benefits Charge (SBC) Fund. The SBC was crettdddy St at e of New
Electricity Restructuring La$1999),which requires all customers of investowned electrc and gas

utilities to pay a swrharge on their monthly energy bills. Asiegomer of a stateregulated electric or gas

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

program and also eligible taeceiveincentivepayment for qualifying energy efficiency measureslso

avalable through the NJBPU are some alternative financing programs described later in this section.
Please refer td-igure23for a list of the eligiblggrograms identified for eaclkecommended=CM.

Figure23 - ECM Incentive Program Eligibility

Pay For
. SmartStart SmartStar _. Performanci
Energy Conservation Measure e Direct Install .
Prescriptive Custom Existing
Buildings
ECM 1 |Install LED Fixtures X
ECM 2 |Retrofit Fluorescent Fixtures with LED Lamps and Drivers X
ECM 3 |Retrofit Fixtures with LED Lamps X
ECM 4 |Install LED Exit Signs
ECM 5 |Install Occupancy Sensor Lighting Controls X
ECM 6 |Install High/Low Lighitng Controls
ECM 7 |Vending Machine Control X

SmartStart is generally wedliited for implementation of individuaheasurer 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 amoubts, requires the us of preapproved
contractorsThe Pay for Performandai(R4IP)g " preagram i snpa o'v
designed for larger facilitiest requires implementation of multiple measures meeting minimum savings
thresholds, asvell as use of prapproved consultants. The Large Energy Users Program (LEUP) is available

to New Jersey’s | argest energy users giving them
single facility or several facilities, with incentivespped based on the engit’ s annual ene
consumption. LEUPRpplicants can use thouse staff ol preferred contractor.

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

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

Overview

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

Equipment with Prescriptive Incentives Currentivailable

Electric Chillers LightingControls

Electric Unitary HVAC Refrigeration Doors

Gas Cooling Refrigeration Controls

Gas Heating Refrigerator/Freezer Motors
Gas Water Heating Food Service 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 energy upgrades.

Incentives

The $artSart prescriptive incentive prograrprovides fixed incentivesfor specific energy efficiency
measures, whereashe customSmart3art programprovides incentives fomore unique or specialized
technologiesor systems that arenot addressed through prescriptiviemcentive offerings for specific
devices

Since your facilitys an existing building, only thetrofit incentives have been applied in this report.
Custommeasureincentives are calculated a$0.16/kWh and $1.60/therm based on estimated annual
savingscapped ab0% of the total installed incremental project cost,aproject costouy down to a one
year paybacKwhichever is legsProgram incentives are capped at $500,000 per electric account and
$500,000 per natural 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 application approval
prior to installation. Applicants may workitlv 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 reducing the labor cost that is included in the tables regort.

Detailed program descriptionsinstructions for applyingand applications can be found at:
www.njcleanenergy.com/SSB
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8.2 SREC Registration Program

The SREGolar Renewable Energy Certificdeyistration 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 the SRP prior to the start of construction intorestablish the
project’s eligibility to earn SRECs. Registratio
marketplace provides market participants with information about the pipeline of anticipated new solar
capacity and insight into future ER 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 enables it to generate
New Jer sey SRE Caed onBeRHe Gdlasprogat leas lipenraethorized to be energized by
the Electric Distribution Company (EDC).

Each time a solar installation generates 1,000 kilovaatirs (kWh) of electricity, an SREC is earned. Solar

project owners report the energy prodici on t o t he SREC Tracking System.
be placed in the customer's electronic account. SRECs can then be sold on the SREC Tracking System,
providing revenue for the first 15 years of the project's life.

Electricity suppliers, thprimary purchasers of SRECSs, are required to pay a Solar Alternative Compliance
Payment (SACP) if they do not meet the requirement
the RPS requirements is by purchasing SRECs. As SRECs are tradedatitveangket, 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 foundwaivw.njcleanenergy.com/srec
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8.3 Energy Savings Improvemembdtram

The Energy Savings Improvement Program (ESI&) alternate method for New Jerseys gover nment
agenciesto finance the implementation of energy conservationeasures. AnESIPis a type of

“ p ermdnce contract wherebyschool districtscounties, municipalities, housing authorities astitier

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

manner that ensures that annual payments are éowhan the savings projected from tlE#CMsensuring

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

agencies in New Jersey with a flexible tool to improve and reduce energy usage with miniemaliexe

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 ESIP. Next, you 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 quabtaffl, 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 orfopthktaff, 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 tHfamancingterm, 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 Ertities should carefully consider all alternatives to develop an approach that best meets
their needs. A detailed program descriptions and application can be found at:
www.njcleanenergy.com/ESIP

Please not¢hat ESIP is a program delivered directly by the NJBPU and is not an NJCEP 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 latktadove 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 the retail electric markets,
allowingall consumers to shop faervice from competitivelectric supplies. The inent was to create a
more competitive market for electripower supply in New JerseyAs a result, utilities were allowleto
charge Cost of Service aadstomers were given the ability to choose a thpakty (i.e. nonrrutility) energy
supplier.

Energy deregulation in New Jersey has increased erengy e r s e patating thesfunttign ofs

electricity distribution from that of electricity suppl%o, though you may choose a different company

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

If your facility is not purchasing electricity from a thdrty supplier, consider shopping for a reduced
rate from third-party electric suppliers. If your facititspurchasing electricity from a thirgarty supplier,
review and compare prices 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 that fluctuate on a monthly basifie
utility provides basic gas supply service (BGSS) to customers who choosebngtfitom a third-party
supplierfor natural gas commaodity.

A customer’s decision about whether to buy natur 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 customers may seek the assistance of a professional consultant to assist in their
procurement process.

If your facility is not purcéising natural gas from a thiqgiarty supplier, consider shopping for a reduced
rate from thirdparty natural gas suppliers. If your facilitypigrchasing natural gas from a thiphrty
supplier, review and compare prices at the end of the current contsaetvery 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/commerciaBhopping.html

LGEAEnergy AudiReport—Buzz Aldrin Middlechool 34


http://www.state.nj.us/bpu/commercial/shopping.html
http://www.state.nj.us/bpu/commercial/shopping.html

New Jersey's —m—
cleanenergy

program™

Appendix A: Equipment Inventory & Recommendations
Lighting Inventory & Recommendatien

CTRC

Results you can rely on

Energy Impact & Financial Analysis

Simple
Annual . . Annual Total AnnugTotal AnnugTotal Annug  Total
. Fixture . _ Control |Watts pe| . Fixture Add Fixture . o Control |Watts pe | Total Peak . Total Payback wi
Location ) Fixture Description ) Operatin . A . Fixture Description § Operatin ) kWh MMBtu |Energy Cos| Installation ) X
Quantity] System | Fixture Recommendatio{ Controls? Quantity| System | Fixture kW Savingq ) . _ Incentives| Incentives
Hours Hours Savings Savings | Savings Cost ;
in Years
. N . . . Occupanq
Main Office 13 Linear Fluorescent - T8: 4' T8 (32W) 1\lall Switgh 114 2,875 Relamp Yes 13 LED - Linear Tubes: (4) 4' Lamps Sensor 58 2,013 0.63 3,155 0.0 $518.73 | $1,776.73| $330.00 279
. . . Occupang
Conf. Rm. 3 Linear Fluorescent - T8: 4' T8 (32W) 1®lall Switgh 62 2,875 Relamp Yes 3 LED - Linear Tubes: (2) 4' Lamps Sensor 29 2,013 0.08 414 0.0 $68.01 $291.50 $50.00 3.55
; et ) ) . Occupani
Office Hallway 5 Incandescent: 60W Bulbs in Ri @éaikSwitch 60 2,875 LED Retrofit Yes 5 LED - Fixtures: Downlight Recessedl Sensor 10 2,013 0.17 882 0.0 $145.01 $618.80 $35.00 4.03
Occupani
Sm. Office 1 2 Linear Fluorescent - T8: 4' T8 (32W) 1\lall Switgh 114 2,875 Relamp Yes 2 LED - Linear Tubes: (4) 4' Lamps SeunZor 58 2,013 0.10 485 0.0 $79.80 $306.27 $60.00 3.09
. . . Occupand
Sm. Office 2 2 Linear Fluorescent - T8: 4' T8 (32W) 1\lall Switgh 114 2,875 Relamp Yes 2 LED - Linear Tubes: (4) 4' Lamps Sensor 58 2,013 0.10 485 0.0 $79.80 $306.27 $60.00 3.09
. . . Occupanq
Break Rm. 2 Linear Fluorescent - T8: 4' T8 (32W) 1\lall Switgh 114 2,875 Relamp Yes 2 LED - Linear Tubes: (4) 4' Lamps Sensor 58 2,013 0.10 485 0.0 $79.80 $306.27 $60.00 3.09
. . . Occupani
Server Rm. 3 Linear Fluorescent - T8: 4' T8 (32W) 1&lall Switgh 62 2,875 Relamp Yes 3 LED - Linear Tubes: (2) 4' Lamps Sei:or 29 2,013 0.08 414 0.0 $68.01 $291.50 $50.00 3.55
Occupand
Conf. Rm. 6 Linear Fluorescent - T8: 4' T8 (32W) 1\lall Switgh 114 2,875 Relamp Yes 6 LED - Linear Tubes: (4) 4' Lamps SeL;Zor 58 2,013 0.29 1,456 0.0 $239.41 $686.80 $140.00 2.28
. . . Occupand
Sm. Office 3 4 Linear Fluorescent - T8: 4' T8 (32W) 1\all Switgh 114 2,875 Relamp Yes 4 LED - Linear Tubes: (4) 4' Lamps Sensor 58 2,013 0.19 971 0.0 $159.61 $496.53 $100.00 248
- . LED Screw-In Lamps: 14W LED Screw-| X
Auditorium 36 Incandescent: 100W Screw-In Globe Bwad Switch 100 2,000 Relamp No 36 Bulbs Wall Switgh 14 2,000 2.03 7,121 0.0 $1,170.84( $1,119.24 $0.00 0.96
. Incandescent: 100W Incandescent in Re . . . . .
Auditorium 5 Cans Wall Switgh 100 2,000 LED Retrofit No 5 LED - Fixtures: Downlight RecessedWall Switgh 17 2,000 0.27 955 0.0 $156.94 $287.55 $0.00 1.83
Auditorium 16 Incandescent: 200W High-Bay Rece 'CdinSwitch 200 2,000 LED Retrofit No 16 LED - Fixtures: Downlight Recesse¢Wall Switgh 33 2,000 1.75 6,146 0.0 $1,010.49| $3,158.88 $0.00 3.13
Auditorium 6 Exit Signs: Incandescent None 25 2,000 |Fixture Replacement No 6 LED Exit Signs: 2 W Lamp None 2 2,000 0.09 317 0.0 $52.19 $645.33 $0.00 12.37
Lobby 14 Incandescent: 150W Screw-In BulbgWall Switch 150 2,875 Relamp No 14 LED Screw-In Lamps: 17W LED Screw-iV@lli&witgh 17 2,875 1.22 6,156 0.0 $1,012.24| $629.86 $70.00 0.55
Boiler Rm. 25 Linear Fluorescent - T8: 4' T8 (32W) 1®lall Switgh 62 2,875 Relamp No 25 LED - Linear Tubes: (2) 4 Lamps |Wall Switgh 29 2,875 0.54 2,728 0.0 $448.49 | $1,462.50| $250.00 2.70
Outer Boiler Room 8 Linear Fluorescent - T8: 4' T8 (32W) 1&lall Switgh 62 2,875 Relamp No 8 LED - Linear Tubes: (2) 4' Lamps |Wall Switgh 29 2,875 0.17 873 0.0 $143.52 $468.00 $80.00 2.70
Outer Boiler Room 4 Linear Fluorescent - T8: 4' T8 (32W) 1WMall Switgh 32 2,875 Relamp No 4 LED - Linear Tubes: (1) 4 Lamp [Wall Switch 15 2,875 0.05 231 0.0 $38.05 $143.60 $20.00 3.25
Outer Boiler Room 4 Linear Fluorescent - T12: 4' T12 (40W)Wall Switdh 46 2,875 | Relamp & Reballpst No 4 LED - Linear Tubes: (1) 4'Lamp |Wall Switgh 15 2,875 0.08 417 0.0 $68.50 $392.00 $20.00 5.43
Sm. Gym 14 Incandescent: 150W Screw-In Bulb$Wall Switch 150 2,000 Relamp No 14 LED Screw-In Lamps: 17W LED Screw-IV@alligwitch 17 2,000 1.22 4,283 0.0 $704.17 $649.88 $70.00 0.82
Sm. Gym 2 Exit Signs: Incandescent None 25 2,000 |Fixture Replacement No 2 LED Exit Signs: 2 W Lamp None 2 2,000 0.03 106 0.0 $17.40 $215.11 $0.00 12.37
Lg. Gym 16 Incandescent: 150W Screw-In BulbgWall Switch 150 2,000 Relamp No 16 LED Screw-In Lamps: 17W LED Screw-VWaaili&witch 17 2,000 139 4,894 0.0 $804.76 $742.72 $80.00 0.82
1st Flr. Hallway 15 Linear Fluorescent - T8: 4' T8 (32W) 1®lall Switgh 62 2,875 Relamp No 15 LED - Linear Tubes: (2) 4 Lamps |Wall Switgh 29 2,875 0.32 1,637 0.0 $269.10 $877.50 $150.00 2.70
Frontto Back Hallwgy 46 Linear Fluorescent - T8: 4' T8 (32W) 1®lall Switgh 62 2,875 Relamp No 46 LED - Linear Tubes: (2) 4 Lamps |Wall Switgh 29 2,875 1.00 5,019 0.0 $825.23 | $2,691.00| $460.00 2.70
Occupani
Rm. 110 20 Linear Fluorescent - T8: 4' T8 (32W) 1@&lall Switgh 62 2,000 Relamp Yes 20 LED - Linear Tubes: (2) 4' Lamps Seun’;or 29 1,400 0.55 1,918 0.0 $315.40 | $1,710.00( $270.00 457
Back Hallway 34 Linear Fluorescent - T8: 4' T8 (32W) 1&lall Switgh 62 2,875 Relamp No 34 LED - Linear Tubes: (2) 4' Lamps |Wall Switgh 29 2,875 0.74 3,710 0.0 $609.95 | $1,989.00 $340.00 270
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Side Hallway 21 Linear Fluorescent - T8: 4' T8 (32W) 1&lall Switgh 62 2,875 Relamp No 21 LED - Linear Tubes: (2) 4' Lamps |Wall Switgh 29 2,875 0.45 2,291 0.0 $376.74 | $1,228.50( $210.00 2.70
Occupani

Rm. 115 20 Linear Fluorescent - T8: 4' T8 (32W) t\all Switgh 114 2,000 Relamp Yes 20 LED - Linear Tubes: (4) 4' Lamps Selrjgor 58 1,400 0.96 3,376 0.0 $555.16 $2,442.67| $470.00 3.55
. . . Occupang

Rm. 116 20 Linear Fluorescent - T8: 4' T8 (32W) {\Mlall Switch 114 2,000 Relamp Yes 20 LED - Linear Tubes: (4) 4' Lamps I 58 1,400 0.96 3,376 0.0 $555.16 | $2,442.67| $470.00 3.55
. . . Occupanq

Rm. 117 20 Linear Fluorescent - T8: 4' T8 (32W) t\Mall Switch 114 2,000 Relamp Yes 20 LED - Linear Tubes: (4) 4' Lamps Sensor 58 1,400 0.96 3,376 0.0 $555.16 | $2,442.67| $470.00 3.55
. Occupani

Teachers' Lavatory 2 Incandescent: 60W Bulbs Wall Switgh 60 1,000 Relamp Yes 2 LED Screw-In Lamps: 9W LED Bulbs Sensor 9 700 0.07 124 0.0 $20.31 $147.00 $30.00 5.76
Occupani

Girls' Rm. 4 Linear Fluorescent - T8: 4' T8 (32W) 1 ®all Switgh 62 2,000 Relamp Yes 4 LED - Linear Tubes: (2) 4' Lamps Selr?:or 29 1,400 0.11 384 0.0 $63.08 $504.00 $75.00 6.80

High/Lt

Stairwell 4 Linear Fluorescent - T8: 4' T8 (32W) 1@&lall Switgh 62 8,760 Relamp Yes 4 LED - Linear Tubes: (2) 4' Lamps (Itintr:)JI 29 6,132 011 1,680 0.0 $276.29 $834.00 $180.00 2.37

Front Hallway 15 Linear Fluorescent - T8: 4' T8 (32W) 1 ®all Switch 62 2,875 Relamp No 15 LED - Linear Tubes: (2) 4 Lamps |Wall Switgh 29 2,875 0.32 1,637 0.0 $269.10 $877.50 $150.00 2.70
. . . Occupani

Rm. 105 15 Linear Fluorescent - T8: 4' T8 (32W) 1\all Switgh 114 2,000 Relamp Yes 15 LED - Linear Tubes: (4) 4' Lamps Sensor 58 1,400 0.72 2,532 0.0 $416.37 | $1,967.00( $370.00 3.84
Occupani

Rm. 106 15 Linear Fluorescent - T8: 4' T8 (32W) 1\lall Switgh 114 2,000 Relamp Yes 15 LED - Linear Tubes: (4) 4' Lamps Selrj'::or 58 1,400 0.72 2,532 0.0 $416.37 | $1,967.00 $370.00 3.84
. . . Occupang

Rm. 107 15 Linear Fluorescent - T8: 4' T8 (32W) 1\lall Switgh 114 2,000 Relamp Yes 15 LED - Linear Tubes: (4) 4' Lamps Sensor 58 1,400 0.72 2,532 0.0 $416.37 | $1,967.00 $370.00 3.84
. . . Occupanq

Rm. 1087B 15 Linear Fluorescent - T8: 4' T8 (32W) {\Mall Switch 114 2,000 Relamp Yes 15 LED - Linear Tubes: (4) 4' Lamps Sensor 58 1,400 0.72 2,532 0.0 $416.37 | $1,967.00( $370.00 3.84
. . . Occupani

Rm. 108 15 Linear Fluorescent - T8: 4' T8 (32W) 1\all Switgh 114 2,000 Relamp Yes 15 LED - Linear Tubes: (4) 4' Lamps Sen:or 58 1,400 0.72 2,532 0.0 $416.37 | $1,967.00( $370.00 3.84

High/Lo

Stairwell 4 Linear Fluorescent - T8: 4' T8 (32W) 1 ®all Switdh 62 8,760 Relamp Yes 4 LED - Linear Tubes: (2) 4' Lamps Clgomrol 29 6,132 0.11 1,680 0.0 $276.29 $834.00 $180.00 237

Closet 1 Linear Fluorescent - T8: 4' T8 (32W) 1@&lall Switgh 62 600 Relamp No 1 LED - Linear Tubes: (2) 4' Lamps |Wall Switgh 29 600 0.02 23 0.0 $3.74 $58.50 $10.00 12.95
. . . Occupanq

Rm 111 19 Linear Fluorescent - T8: 4' T8 (32W) {\Mall Switch 114 2,000 Relamp Yes 19 LED - Linear Tubes: (4) 4' Lamps Sensor 58 1,400 0.91 3,208 0.0 $527.41 | $2,347.53| $450.00 3.60
. . . Occupan

Rm 112 20 Linear Fluorescent - T8: 4' T8 (32W) 1\all Switgh 114 2,000 Relamp Yes 20 LED - Linear Tubes: (4) 4' Lamps Sen:or 58 1,400 0.96 3,376 0.0 $555.16 | $2,442.67| $470.00 3.55
Occupani

Rm 113 20 Linear Fluorescent - T8: 4' T8 (32W) {\all Switgh 114 2,000 Relamp Yes 20 LED - Linear Tubes: (4) 4' Lamps Selrior 58 1,400 0.96 3,376 0.0 $555.16 $2,442.67| $470.00 3.55
(o] q

Rm 114 19 Linear Fluorescent - T8: 4' T8 (32W) 1\lall Switgh 114 2,000 Relamp Yes 19 LED - Linear Tubes: (4) 4' Lamps cscel;zzr; 58 1,400 091 3,208 0.0 $527.41 | $2,347.53| $450.00 3.60
. . . Occupanq

Boys' Rm. 4 Linear Fluorescent - T8: 4' T8 (32W) {\Mall Switch 114 2,000 Relamp Yes 4 LED - Linear Tubes: (4) 4' Lamps Sensor 58 1,400 0.19 675 0.0 $111.03 $650.53 $115.00 4.82
. . . Occupani

Boys' Rm. 1 Linear Fluorescent - T8: 4' T8 (32W) 1&lall Switgh 62 2,000 Relamp Yes 1 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,400 0.03 96 0.0 $15.77 $58.50 $45.00 0.86
Occupani

Teachers' Lavatol 2 Incandescent: 60W Bulbs in Recessed|@&isSwitgh 60 800 LED Retrofit Yes 2 LED - Fixtures: Downlight Recessedl Sei:or 10 560 0.07 98 0.0 $16.14 $255.52 $20.00 14.59

Rm 201 15 Linear Fluorescent - T8: 4' T8 (32W) 1\lall Switgh 114 2,000 Relamp No 15 LED - Linear Tubes: (4) 4' Lamps |Wall Switgh 58 2,000 0.55 1,932 0.0 $317.67 | $1,427.00( $300.00 Bi55)
. . . Occupanq

Boys' Rm. 2 Linear Fluorescent - T8: 4' T8 (32W) 1 ®all Switch 62 2,000 Relamp Yes 2 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,400 0.05 192 0.0 $31.54 $387.00 $55.00 10.53
. , . . , Occupand

Rm 204 A/IB 4 Linear Fluorescent - T8: 4' T8 (32W) 1&lall Switgh 62 2,000 Relamp Yes 4 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,400 0.11 384 0.0 $63.08 $504.00 $75.00 6.80
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. . Occupani
Rm 204 AIB 1 U-Bend Fluorescent - T8: U T8 (32W)|Ve&ll Switgh 62 2,000 Relamp Yes 1 LED - Linear Tubes: (2) U-Lamp Sensor 33 1,400 0.03 89 0.0 $14.71 $63.20 $35.00 192
Occupani
Rm 205 20 Linear Fluorescent - T8: 4' T8 (32W) 1\lall Switgh 114 2,000 Relamp Yes 20 LED - Linear Tubes: (4) 4' Lamps Seun’;or 58 1,400 0.96 3,376 0.0 $555.16 | $2,442.67| $470.00 3.55
. . . Occupand
Rm 206 15 Linear Fluorescent - T8: 4' T8 (32W) 1\lall Switgh 114 2,000 Relamp Yes 15 LED - Linear Tubes: (4) 4' Lamps Sensor 58 1,400 0.72 2,532 0.0 $416.37 | $1,967.00( $370.00 3.84
. . . Occupanq
Rm 209C 10 Linear Fluorescent - T8: 4' T8 (32W) {\all Switch 114 2,000 Relamp Yes 10 LED - Linear Tubes: (4) 4' Lamps Sensor 58 1,400 0.48 1,688 0.0 $277.58 | $1,221.33( $235.00 3.55
Occupan
Rm 210 15 Linear Fluorescent - T8: 4' T8 (32W) 1\all Switgh 114 2,000 Relamp Yes 15 LED - Linear Tubes: (4) 4' Lamps SenZor 58 1,400 0.72 2,532 0.0 $416.37 | $1,967.00| $370.00 3.84
2nd Flr Hallway 102 Linear Fluorescent - T8: 4' T8 (32W) 1 &all Switch 62 2,875 Relamp No 102 LED - Linear Tubes: (2) 4' Lamps |Wall Switgh 29 2,875 221 11,129 0.0 $1,829.86| $5,967.00( $1,020.00 2.70
2nd FIr Hallway 7 Linear Fluorescent - T8: 4' T8 (32W) 1\lall Switgh 114 2,875 Relamp No 7 LED - Linear Tubes: (4) 4' Lamps |Wall Switgh 58 2,875 0.26 1,296 0.0 $213.10 $665.93 $140.00 247
2nd Flr Hallway B Incandescent: 60W Bulbs in R itth 60 2,875 LED Retrofit No 3 LED - Fixtures: Downlight Recesse¢iWall Switgh 10 2,875 0.10 501 0.0 $82.36 $209.28 $0.00 254
Compact Fluorescent: 26W CFL in Req . N . . .
2nd Flr Hallway 1 P Can Wall Switdh 34 2,875 LED Retrofit No 1 LED - Fixtures: Downlight RecessedWall Switgh 17 2,875 0.01 56 0.0 $9.24 $57.51 $0.00 6.22
Rm 202A 20 Linear Fluorescent - T8: 4' T8 (32W) 1\all Switgh 114 2,000 Relamp No 20 LED - Linear Tubes: (4) 4' Lamps |Wall Switgh 58 2,000 0.73 2,576 0.0 $423.56 | $1,902.67| $400.00 3.55
Custodian 1 Linear Fluorescent - T8: 2' T8 (17W) 1®&lall Switgh 33 2,000 Relamp No 1 LED - Linear Tubes: (2) 2' Lamps |Wall Switgh 17 2,000 0.01 37 0.0 $6.05 $48.20 $10.00 6.31
. . . . Occupanq
Girls' Rm. 3 Linear Fluorescent - T8: 4' T8 (32W) 1 ®all Switch 62 2,000 Relamp Yes 3 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,400 0.08 288 0.0 $47.31 $445.50 $65.00 8.04
Occupan
Rm 203 17 Linear Fluorescent - T8: 4' T8 (32W) 1\lall Switgh 114 2,000 Relamp Yes 17 LED - Linear Tubes: (4) 4' Lamps SenZor 58 1,400 0.82 2,870 0.0 $471.89 | $2,157.27 $410.00 3.70
Occupani
Rm 208 18 Linear Fluorescent - T8: 4' T8 (32W) t\Wall Switch 114 2,000 Relamp Yes 18 LED - Linear Tubes: (4) 4 Lamps Seun‘;or 58 1,400 0.87 3,039 0.0 $499.65 | $2,252.40( $430.00 3.65
(o]
Rm 207A 10 Linear Fluorescent - T8: 4 T8 (32w) Iall Switdh 114 | 2,000 Relamp Yes 10 LED - Linear Tubes: (4) 4' Lamps Cscel;’:':c 58 | 1400 | o048 1,688 00 $27758 | $1,221.33| $23500 | 355
. . . Occupanq
Rm 207 20 Linear Fluorescent - T8: 4' T8 (32W) t\all Switch 114 2,000 Relamp Yes 20 LED - Linear Tubes: (4) 4' Lamps - 58 1,400 0.96 3,376 0.0 $555.16 | $2,442.67| $470.00 3.55
Occupan
Rm 209A 15 Linear Fluorescent - T8: 4' T8 (32W) 1\all Switgh 114 2,000 Relamp Yes 15 LED - Linear Tubes: (4) 4' Lamps SenZor 58 1,400 0.72 2,532 0.0 $416.37 | $1,967.00| $370.00 3.84
Occupani
Rm 209B 10 Linear Fluorescent - T8: 4' T8 (32W) t\Wall Switch 114 2,000 Relamp Yes 10 LED - Linear Tubes: (4) 4' Lamps Sen’;or 58 1,400 0.48 1,688 0.0 $277.58 | $1,221.33 $235.00 BI55)
(o]
Rm 203A 12 Linear Fluorescent - T8: 4 T8 (32W) [@aall Switdh 93 | 2,000 Relamp Yes 12 LED - Linear Tubes: (3) 4' Lamps Cscel;‘;i': a4 | 1400 | o049 1,726 00 $283.86 | $1,17240| $21500 | 337
. . . Occupanq
Rm 211 17 Linear Fluorescent - T8: 4' T8 (32W) {\all Switch 114 2,000 Relamp Yes 17 LED - Linear Tubes: (4) 4' Lamps - 58 1,400 0.82 2,870 0.0 $471.89 | $2,157.27 $410.00 3.70
. . . ) Occupan
Girls' Rm. 3 Linear Fluorescent - T8: 4' T8 (32W) 1&lall Switgh 62 2,000 Relamp Yes 3 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,400 0.08 288 0.0 $47.31 $445.50 $65.00 8.04
Occupani
Teachers' Lavatol 2 Incandescent: 60W Bulbs in R Switgh 60 1,000 LED Retrofit Yes 2 LED - Fixtures: Downlight Recessedl Se‘;‘;or 10 700 0.07 123 0.0 $20.18 $255.52 $20.00 11.67
(o]
Boys' Rm. 4 Linear Fluorescent - T8: 4 T8 (32w) [@all Switdh 62 | 2,000 Relamp Yes 4 LED - Linear Tubes: (2) 4' Lamps Cscel:";z? 20 | 1400 | o011 384 0.0 $63.08 | $504.00 | $75.00 6.80
. . . Occupanq
Rm 212 25 Linear Fluorescent - T8: 4' T8 (32W) 1\lall Switgh 114 2,000 Relamp Yes 25 LED - Linear Tubes: (4) 4' Lamps - 58 1,400 1.20 4,221 0.0 $693.96 $3,188.33( $605.00 3.72
Occupan
Rm 213 20 Linear Fluorescent - T8: 4' T8 (32W) {\Wall Switch 114 2,000 Relamp Yes 20 LED - Linear Tubes: (4) 4' Lamps SenZor 58 1,400 0.96 3,376 0.0 $555.16 | $2,442.67| $470.00 3.55
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Occupani
Rm 213A 10 Linear Fluorescent - T8: 4' T8 (32W) t\Mall Switch 114 2,000 Relamp Yes 10 LED - Linear Tubes: (4) 4' Lamps Senior 58 1,400 0.48 1,688 0.0 $277.58 | $1,221.33( $235.00 3.55
Occupani
Rm 214 17 Linear Fluorescent - T8: 4' T8 (32W) t\all Switgh 114 2,000 Relamp Yes 17 LED - Linear Tubes: (4) 4' Lamps Selrjgor 58 1,400 0.82 2,870 0.0 $471.89 $2,157.27| $410.00 3.70
High/Lt
Stairwell Exit5 S Linear Fluorescent - T8: 4' T8 (32W) 1Wiall Switch 32 8,760 Relamp Yes S LED - Linear Tubes: (1) 4' Lamp (It?)ntr:)JI 15 6,132 0.07 1,101 0.0 $180.96 $779.50 $200.00 3.20
. . . Occupanq
Rm 215 15 Linear Fluorescent - T8: 4' T8 (32W) t\Mall Switch 114 2,000 Relamp Yes 15 LED - Linear Tubes: (4) 4' Lamps Sensor 58 1,400 0.72 2,532 0.0 $416.37 | $1,967.00( $370.00 3.84
. . . Occupani
Rm 216 20 Linear Fluorescent - T8: 4' T8 (32W) 1\lall Switgh 114 2,000 Relamp Yes 20 LED - Linear Tubes: (4) 4' Lamps Sen':or 58 1,400 0.96 3,376 0.0 $555.16 | $2,442.67| $470.00 3.55
Occupani
Rm 217 25 Linear Fluorescent - T8: 4' T8 (32W) 1\all Switgh 114 2,000 Relamp Yes 25 LED - Linear Tubes: (4) 4' Lamps SEL;ZO' 58 1,400 1.20 4,221 0.0 $693.96 | $3,188.33| $605.00 3.72
High/Lt
Stairwell Exit 8 5 Linear Fluorescent - T8: 4' T8 (32W) 1\WMall Switgh 32 8,760 Relamp Yes 5 LED - Linear Tubes: (1) 4' Lamp (Iiintr:)JI 15 6,132 0.07 1,101 0.0 $180.96 $779.50 $200.00 3.20
High/Lo!
Stairwell 5 Exit9 6 Linear Fluorescent - T8: 4' T8 (32W) 1WMall Switch 32 8,760 Relamp Yes 6 LED - Linear Tubes: (1) 4' Lamp C?)ntrol 15 6,132 0.09 1321 0.0 $217.16 $815.40 $240.00 2.65
Corridor 8 22 Linear Fluorescent - T8: 4' T8 (32W) 1&lall Switgh 62 2,875 Relamp No 22 LED - Linear Tubes: (2) 4 Lamps |Wall Switgh 29 2,875 0.48 2,400 0.0 $394.68 | $1,287.00( $220.00 2.70
Occupani
Rm 109 20 Linear Fluorescent - T8: 4' T8 (32W) t\all Switgh 114 2,000 Relamp Yes 20 LED - Linear Tubes: (4) 4' Lamps Selrjgor 58 1,400 0.96 3,376 0.0 $555.16 $2,442.67| $470.00 3.55
. . . Occupang
Rm 101 15 Linear Fluorescent - T8: 4' T8 (32W) 1\lall Switgh 114 2,000 Relamp Yes 15 LED - Linear Tubes: (4) 4' Lamps Sensor 58 1,400 0.72 2,532 0.0 $416.37 | $1,967.00 $370.00 3.84
. . . Occupanq
Rm 102 10 Linear Fluorescent - T8: 4' T8 (32W) {\Mall Switch 114 2,000 Relamp Yes 10 LED - Linear Tubes: (4) 4' Lamps Sensor 58 1,400 0.48 1,688 0.0 $277.58 | $1,221.33| $235.00 3.55
. . . . High/Lo
Stairwell 2 5 Linear Fluorescent - T8: 4' T8 (32W) 1WMall Switgh 32 8,760 Relamp Yes 5} LED - Linear Tubes: (1) 4' Lamp C?)ntrol 15 6,132 0.07 1,101 0.0 $180.96 $779.50 $200.00 3.20
Ground FIr Hallway 117 Linear Fluorescent - T8: 4' T8 (32W) 1 ®all Switdh 62 2,875 Relamp No 117 LED - Linear Tubes: (2) 4' Lamps |Wall Switch 29 2,875 2.53 12,765 0.0 $2,098.96| $6,844.50| $1,170.00 270
Cafeteria 25 Linear Fluorescent - T8: 4' T8 (32W) 1\lall Switgh 114 2,000 Relamp No 25 LED - Linear Tubes: (4) 4' Lamps |Wall Switgh 58 2,000 0.92 3,220 0.0 $529.45 | $2,378.33( $500.00 BI55)
Kitchen 10 Linear Fluorescent - T8: 4' T8 (32W) {\Mall Switch 114 2,000 Relamp No 10 LED - Linear Tubes: (4) 4' Lamps |Wall Switgh 58 2,000 0.37 1,288 0.0 $211.78 $951.33 $200.00 3.55
Mop Sink 1 Linear Fluorescent - T8: 4' T8 (32W) 1&lall Switgh 62 1,000 Relamp No 1 LED - Linear Tubes: (2) 4 Lamps |Wall Switgh 29 1,000 0.02 38 0.0 $6.24 $58.50 $10.00 7.77
Men's Rm 1 Linear Fluorescent - T8: 4' T8 (32W) 1 ®all Switdh 62 1,000 Relamp No 1 LED - Linear Tubes: (2) 4' Lamps |Wall Switgh 29 1,000 0.02 38 0.0 $6.24 $58.50 $10.00 7.77
Women's Rm 1 Linear Fluorescent - T8: 4' T8 (32W) 1@lall Switgh 62 1,000 Relamp No 1 LED - Linear Tubes: (2) 4' Lamps |Wall Switgh 29 1,000 0.02 38 0.0 $6.24 $58.50 $10.00 7.77
. . . Occupanq
Teachers'Rm 22 Linear Fluorescent - T8: 4' T8 (32W) 1 ®all Switgh 62 2,000 Relamp Yes 22 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,400 0.60 2,110 0.0 $346.94 | $2,097.00( $325.00 511
. . . Occupani
Rm 25 21 Linear Fluorescent - T8: 4' T8 (32W) 1&lall Switgh 62 2,000 Relamp Yes 21 LED - Linear Tubes: (2) 4' Lamps Sen:or 29 1,400 0.57 2,014 0.0 $331.17 | $2,038.50 $315.00 5.20
Occupani
Rm 24 21 Linear Fluorescent - T8: 4' T8 (32W) 1 ®all Switgh 62 2,000 Relamp Yes 21 LED - Linear Tubes: (2) 4' Lamps Sel;:m 29 1,400 0.57 2,014 0.0 $331.17 $2,038.50| $315.00 5.20
. . . Occupand
Rm 23 25 Linear Fluorescent - T8: 4' T8 (32W) 1®&lall Switgh 62 2,000 Relamp Yes 25 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,400 0.68 2,398 0.0 $394.25 | $2,27250( $355.00 4.86
. . . Occupanq
Rm 20 AB 20 Linear Fluorescent - T8: 4' T8 (32W) 1 ®all Switch 62 2,000 Relamp Yes 20 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,400 0.55 1,918 0.0 $315.40 | $1,980.00( $305.00 531
. , . . , Occupand
Rm 20 A/B 2 Linear Fluorescent - T8: 4' T8 (32W) 1\all Switgh 114 2,000 Relamp Yes 2 LED - Linear Tubes: (4) 4' Lamps Sensor 58 1,400 0.10 338 0.0 $55.52 $190.27 $75.00 2.08
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Existing Conditio Proposed Conditions Energy Impact & Financial Analysis
Simple
Annual Annual Total AnnugTotal AnnugTotal Annug  Total
. Fixture . L Control (Watts pe| u_ Fixture Add Fixture . . Control |Watts pe u. Total Peak| U " Y . Total Payback wi
Location ) Fixture Description ) Operating . A . Fixture Description . Operatin . kWh MMBtu |Energy Cos| Installation ) X
Quantity System | Fixture Recommendatio| Controlsq Quantity System | Fixture kW Savings . . N Incentives| Incentives
Hours Hours Savings Savings Savings Cost .
in Years
. . . Occupani
Men's Rm 5 Linear Fluorescent - T8: 4' T8 (32W) 1&lall Switgh 62 2,000 Relamp Yes 5 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,400 0.14 480 0.0 $78.85 $562.50 $85.00 6.06
Occupani
Women's Rm 5 Linear Fluorescent - T8: 4' T8 (32W) 1&lall Switgh 62 2,000 Relamp Yes 5 LED - Linear Tubes: (2) 4' Lamps Seun’;or 29 1,400 0.14 480 0.0 $78.85 $562.50 $85.00 6.06
. Occupand
Teachers' Lavator 2 Incandescent: 60W Bulbs Wall Switgh 60 1,000 Relamp Yes 2 LED Screw-In Lamps: 9W LED Bulbs Sensor 9 700 0.07 124 0.0 $20.31 $147.00 $30.00 5.76
. . . . Occupanq
Girls' Locker Rm. 19 Linear Fluorescent - T8: 4' T8 (32W) 1Wall Switch 32 2,000 Relamp Yes 19 LED - Linear Tubes: (1) 4' Lamp Sensor 15 1,400 0.27 955 0.0 $157.00 | $1,492.10( $200.00 8.23
. . . ) Occupan
Girls' Locker Rm. 2 Linear Fluorescent - T8: 4' T8 (32W) 1&lall Switgh 62 2,000 Relamp Yes 2 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,400 0.05 192 0.0 $31.54 $117.00 $55.00 1.97
Girls' Showers 8 Linear Fluorescent - T8: 4' T8 (32W) 1 &all Switch 62 2,000 Relamp No 8 LED - Linear Tubes: (2) 4' Lamps |Wall Switgh 29 2,000 0.17 607 0.0 $99.84 $468.00 $80.00 3.89
. . . Occupand
Boys' Locker Rm. 19 Linear Fluorescent - T8: 4' T8 (32W) 1WMall Switgh 32 2,000 Relamp Yes 19 LED - Linear Tubes: (1) 4' Lamp Sensor 15 1,400 0.27 955 0.0 $157.00 | $1,492.10( $200.00 8.23
. . . Occupanq
Boys' Locker Rm. 2 Linear Fluorescent - T8: 4' T8 (32W) 1®lall Switgh 62 2,000 Relamp Yes 2 LED - Linear Tubes: (2) 4' Lamps P 29 1,400 0.05 192 0.0 $31.54 $117.00 $55.00 1.97
Boys' Showers 8 Linear Fluorescent - T8: 4' T8 (32W) 1&lall Switgh 62 2,000 Relamp No 8 LED - Linear Tubes: (2) 4 Lamps |Wall Switgh 29 2,000 0.17 607 0.0 $99.84 $468.00 $80.00 3.89
Occupani
Rm 18 18 Linear Fluorescent - T8: 4' T8 (32W) 1&lall Switgh 62 2,000 Relamp Yes 18 LED - Linear Tubes: (2) 4' Lamps Seun‘;or 29 1,400 0.49 1,726 0.0 $283.86 | $1,593.00( $250.00 4.73
Elevator 2 Linear Fluorescent - T8: 4' T8 (32W) 1\WMall Switgh 32 8,760 Relamp No 2 LED - Linear Tubes: (1) 4' Lamp [Wall Switch 15 8,760 0.02 353 0.0 $57.97 $71.80 $10.00 1.07
. . . Occupanq
SGI3 13 Linear Fluorescent - T8: 4' T8 (32W) 1 ®all Switch 62 2,000 Relamp Yes 13 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,400 0.36 1,247 0.0 $205.01 | $1,300.50( $200.00 5.37
. . . Occupan
SGI2 9 Linear Fluorescent - T8: 4' T8 (32W) 1&lall Switgh 62 2,000 Relamp Yes 9 LED - Linear Tubes: (2) 4' Lamps Sensor 29 1,400 0.25 863 0.0 $141.93 $796.50 $125.00 4.73
Occupani
Rm 16 30 Linear Fluorescent - T8: 4' T8 (32W) 1\WMall Switch 32 2,000 Relamp Yes 30 LED - Linear Tubes: (1) 4' Lamp Seun‘;or 15 1,400 043 1,508 0.0 $247.90 | $1,887.00( $255.00 6.58
. . . Occupand
Research Area A 8 Linear Fluorescent - T8: 4' T8 (32W) 1WMall Switgh 32 2,000 Relamp Yes 8 LED - Linear Tubes: (1) 4' Lamp Sensor 15 1,400 011 402 0.0 $66.11 $557.20 $75.00 7.29
. . . Occupanq
Research Area A 2 Linear Fluorescent - T8: 2' T8 (17W) 1WMall Switch 22 2,000 Relamp Yes 2 LED - Linear Tubes: (1) 2' Lamp Sensor 9 1,400 0.02 74 0.0 $12.14 $63.80 $45.00 155
. . ) Occupan
Rm 17 24 Linear Fluorescent - T8: 4' T8 (32W) 1WMall Switgh 32 2,000 Relamp Yes 24 LED - Linear Tubes: (1) 4' Lamp Sensor 15 1,400 0.34 1,206 0.0 $198.32 | $1,671.60| $225.00 7.29
. . . Occupani
Rm 17 4 Linear Fluorescent - T8: 2' T8 (17W) 1\WMall Switch 22 2,000 Relamp Yes 4 LED - Linear Tubes: (1) 2' Lamp Sensor 9 1,400 0.04 148 0.0 $24.28 $127.60 $55.00 2.99
(o]
SGI1-B 10 Linear Fluorescent - T8: 4' T8 (32W) [@all Switdh 62 | 2,000 Relamp Yes 10 LED - Linear Tubes: (2) 4' Lamps Cscel;‘;i': 20 | 1400 | o027 959 00 $157.70 | $855.00 | $13500 | 457
. . . Occupanq
SGI 1-A 10 Linear Fluorescent - T8: 4' T8 (32W) 1 ®all Switch 62 2,000 Relamp Yes 10 LED - Linear Tubes: (2) 4' Lamps - 29 1,400 0.27 959 0.0 $157.70 $855.00 $135.00 457
Occupan
Custodial Storage Aiga 6 Linear Fluorescent - T8: 4' T8 (32W) 1&lall Switgh 62 1,200 Relamp Yes 6 LED - Linear Tubes: (2) 4' Lamps SenZor 29 840 0.16 345 0.0 $56.77 $621.00 $95.00 9.27
Occupani
Custodial Storage Aea 6 Linear Fluorescent - T8: 4' T8 (32W) 1Wall Switch 32 1,200 Relamp Yes 6 LED - Linear Tubes: (1) 4 Lamp Se‘;‘;or 15 840 0.09 181 0.0 $29.75 $485.40 $65.00 14.13
Whole School 32 Exit Signs: LED - 2 W Lamp None 6 8,760 None No 32 Exit Signs: LED - 2 W Lamp None 6 8,760 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
- X Incandescent: 100W Incandescent (GJobe LED Screw-In Lamps: 14W LED Screw-|
Building Exterior 9 Lights) None 100 4,380 Relamp No 9 Bulbs None 15 4,380 0.50 3,853 0.0 $633.58 $279.81 $0.00 0.44
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Existing Conditions Proposed Conditions Energy Impact & Financial Analysis
Simple
Annual Annual Total AnnugTotal AnnugTotal Annug  Total
. Fixture . o Control |Watts pe ’ Fixture Add Fixture . L Control |Watts pe| | Total Peak| 5 Total Payback wi
Location ) Fixture Description . Operating . § 3 Fixture Description . Operatin ) kWh MMBtu | Energy Cos| Installation ) X
Quantity System | Fixture Recommendatio| Controlsq Quantity System | Fixture kW Savings . . : Incentives| Incentives
Hours Hours Savings Savings Savings Cost ;
in Years
- . . . LED - Fixtures: Outdoor Wall-Mounted
Building Exterior 3 High-Pressure Sodium: (1) 100W Lamp None 138 4,380 LED Retrofit No 3 Fixture None 20 4,380 0.23 1,783 0.0 $293.19 $717.57 $300.00 142
- . . LED - Fixtures: Outdoor Wall-Mounted|
Building Exterior | 9 Metal Halide: (1) 100WLamp | None | 128 | 4380 | LEDRetroft | No 9 o Fi:mre ! None | 20 | 4380 | o064 4,896 00 $805.02 | $2,152.71| $900.00 | 156

Motor Inventory & Recommendations
Existing Conditions Proposed Conditions Energy Impact & Financial Analysis
1 ] impl
Annual n§ta Total AnnugTotal Annug  Total Simple
Location Area(s)/System(s) | Motor Motor Aplication HP Pe| Full Loadq VFD Operatin High |Full Load Install| Numbe| Total Peak|Total Annug MMBtu | Eneray Cos| Installation Total Payback wi
Served Quantity| PP Motor | Efficiency Control?| P J Efficiency Efficiency VFDs9 of VFDY kW SavingskWh Saving . g'y Incentives| Incentives
Hours Savings Savings Cost .
Motors? in Years
Roof Gym 4 Exhaust Fan 10 | 75.0% No 2,745 No 75.0% | No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Boiler Rm Pneumatic Control 1 Air Compressor 50 | 87.5% No 4,957 No 87.5% | No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
A-6
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Electric HVAthventory & Recommendations

Existing Conditions Proposed Conditions Energy Impact & Financial Analysis
Cooling| Heati Install Cooling| Heati Cooli Heati Simpl
Lestien Area(s)/System(s) System SystemType C::alzi?. C::z;t?i_g :Tgah Systern System Type c:;;;? C::a::? ’\?‘;;’;9 r\_jzdlzg IE:::LE)T Total P‘eak Total Anr_1ua TotJIMA‘;:ua :::rlét,ngs: InsI;::Lion TOtE-ll Pa;:ap(.:i wi
Served Quantity per Unif per Unif Efficiency Quantity per Uni{ per Uni{ Efficiency| Efficiency Economizer kW SavinggkWh Saving Sevilies Sviigs - Incentives Ivjncentlves

(Tons) |(kBtu/hr| System?| (Tons) | (kBtu/hr| (SEER/EEH  (COP) in Years
BAMS Classrooms 4 Window AC 0.42 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
BAMS Classrooms 8 Window AC 0.83 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
BAMS Rm 215 1 Window AC 1.00 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
BAMS Classrooms 2 Window AC 1.25 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
BAMS Rm 204 1 Window AC 1.25 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
BAMS Classrooms B Window AC 1.25 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
BAMS Classrooms 2 Window AC 1.25 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
BAMS Classrooms 6 Window AC 1.25 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
BAMS Rm 208 1 Window AC 1.25 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
BAMS Main Office 9 Packaged Terminal AC1.17 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
BAMS Nurse's Office 2 Packaged Terminal AC1.17 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
BAMS Classrooms 5 Window AC 0.42 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
BAMS Rm 214 1 Window AC 1.25 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
BAMS SGI-2, Rm 201 2 Window AC 1.25 No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
BAMS Classrooms 7 Window AC 1.25 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
Outputy Install Output Heatin Total AnnugTotal Annug  Total Simple
. Area(s)/System(s) | System Capacity High [ System Capacity Heating|__. . 9 Total Peak|Total Annug . Total Payback wi
Location . System Type q_.. . . System Type iy P Efficienc ) . MMBtu | Energy Cos| Installation . )
Served Quantity| per Unif Efficiency Quantity per Unif Efficienc . kW SavinggkWh Saving : ; Incentives| Incentives
Units Savings Savings Cost :
(MBh) | System?| (MBh) in Years
. Natural Draft Stea| Natural Draft Steal
Boiler Rm BAMS 2 Boiler 6,100.09 Yes 2 Boiler 6,100.00 85.00% Et 0.00 0 234.4 $2,009.23| $209,050.98  $0.00 104.05
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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|Total Annud . Total Payback wi
Location : System Type |Replace? . System Type Fuel Type - . X ; MMBtu |Energy Cos| Installation i X
Served Quantity Quantity Efficiency] Units | kW SavingdkWh Saving . ; Incentives| Incentives
Savings Savings Cost .
in Years
. Storage Tank Wal
Boiler Rm BAMS 1 9 No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Heater (> 50 Gal

Commercial Refrigerator/Freezer Inventory BRecommendations

Existing Conditions Proposed Cor Energy Impact & Financial Analysis

Simple
Install ENERG Total AnnugTotal Annug  Total
. .| Refrigerator/ Freeze ENERGY STA Total Peak| Total Annug . Total Payback wi
Location Quantity . STAR . . MMBtu [ Energy Cos| Installation . .
Type Qualified? . kW SavingdkWh Saving : : Incentives | Incentives
Equipment? Savings Savings Cost .
in Years

Stand-Up Refri fi

Kitchen 1 aT‘ p Refrigera No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Solid Door (>50 cu.
Stand-Up Refrigerat

Kitchen 1 SR No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Solid Door (31 - 50 cy
Stand-Up Refri fi

Teachers'Rm 1 f’m pRelngera No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Solid Door (16 - 30 cy
Stand-Up Refri t

Break Rm 1 SRR e No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Sol i d Doo
Stand-Up Refri fi

Rm 110 1 f’m pRelngera No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Solid Door (16 - 30 cy
Stand-Up F , Gl

Cafeteria 1 =IEHE A e No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Door (16 - 30 cu. ft.

Cooking Equipment Inventory ecommendations

Existing Conditions

Proposed Conditions

Energy Impact & Financial Analysis

Simple
Total AnnugTotal Annug  Total
. . . High Efficiend Install High Efficiency] Total Peak| Total Annug . Y . Total Payback wi
Location Quantity Equipment Type . A . . . MMBtu | Energy Cos| Installation i .
Equipement? Equipment? kW SavinggkWh Saving . ’ Incentives| Incentives
Savings Savings Cost i

in Years
Kitchen 2 Electric Convection Oven (Full Size) No No 0.00 0 0.0 $0.00 $0.00 $0.00 0.00
Kitchen 3 Insulated Food Holding Cabinet (Full Size) Yes 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?
BAMS 187 Computers & Monitors 229.0 Yes
BAMS 6 TVs (Lg. Flat Screens) 200.0 Yes
BAMS 7 Microwave Ovens 800.0 No
BAMS 5 Coffee Makers 900.0 No
BAMS 2 Toaster Oven 1,000.0 No
BAMS 4 Lg. Copy Machines 494.0 No
BAMS 3 Electric Range 400.0 No
BAMS 6 Server 450.0 No
BAMS 12 Sm Printers 80.0 Yes
BAMS 1 Washer & Dryer 5,300.0 No

VendingMachine Inventory & Recommendations

Existing Conditions Proposed Condition€&€nergy Impact & Financial Analysis
Simple
Total AnnugTotal Annug  Total
. . . : Total Peak| Total Annug . Total Payback wi
Location Quantity Vending Machine Typg Install Controls? . . MMBtu [Energy Cos| Installation . )
kW SavinggkWh Saving : : Incentives| Incentives
Savings Savings Cost .
in Years
Teachers' Rm 1 Refrigerated Yes 0.00 1,612 0.0 $265.03 $230.00 $0.00 0.87
Teachers' Rm 1 Non-Refrigerated No 0.00 0 0.0 $0.00 $230.00 $0.00 0.00
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Appendix B: ENERGY STAR Statement of Energy Performance

W ENERGY STAR® Statement of Energy

Learn MOREAT|  Performance
energystar.gov

Mount Hebron (Buzz Aldrin) Middle School

Primary Property Type: K-12 School
Gross Floor Area (ft?): 126,568
Built: 1909

For Year Ending: April 30, 2016
ENERGY STAR® Date Generated: December 25, 2017

Score1

P|asmisrs; CIRC

program™ Results you can rely on

1. The ENERGY STAR score is a 1-100 assessment of a building’s energy efficiency as compared with similar buildings nationwide, adjusting for

climate and business activity.

Property & Contact Information

Property Address Property Owner Primary Contact
Mount Hebron (Buzz Aldrin) Middle Montclair Board of Education Steve DiGeronimo
School 22 Valley Road 22 Valley Road

173 Bellevue Avenue Montclair, NJ 07042 Montclair, NJ 07042
Montclair, New Jersey 07043 (973) 509-4050 (973) 509-4050

bfleischer@montclair.k12.nj.us
Property ID: 5724942

Energy Consumption and Energy Use Intensity (EUI)

Site EUI Annual Energy by Fuel National Median Comparison
59 7 kBtu/ft2 Electric - Grid (kBtu) 2,186,053 (29%) National Median Site EUI (kBtu/ft2) 54
. Natural Gas (kBtu) 5,367,632 (71%) National Median Source EUI (kBtu/ft?) 89.3
% Diff from National Median Source EUI 1%
Source EUI Annual Emissions
2 Greenhouse Gas Emissions (Metric Tons 528
98.8 kBtu/ft E

Signature & Stamp of Verifying Professional

| (Name) verify that the above information is true and correct to the best of my knowledge.

Signature: Date:

Licensed Professional

—~
—
|

Professional Engineer Stamp
(if applicable)
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