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Disclaimer

The intent of this energy analysis report is to identify energy savings opportuaitiésecommend
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report to help make decisions about reducing energy use at the facility. This report, however, is not
intended to serve as a detailed engineering design document. Further design and analysis may be
necessary in order to implement some of the measures recommendgtsineport.

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

Jersey Board of Public Utilities (NJBPU) shall in no event be liable should the actual energy savings vary.
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contractors and vendors, and/or cost estimates fr&8 MeansThe owner of the facility is encouraged

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

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

installed costs vary frorastimates
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on program information available at the time of the report. Incentive levels are not guaranteed. The

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

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

The NewJersey Board of Public Utiliti¢slJBPY has sponsored thid.ocal Government Energy Audit
(LGEA) Report fétolly GlerElementary School

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

energy conervation measures (ECMs) that can reduce your energy useprawvite information and

assistance to help facilitiesnplement ECMs The LGEAeport also contains valuable informatiolon
FAYLFYOALE AYyOSyidA@Sa 7TNEBYNICED ompeMeEanthgECMs./ £ Sy 9y SN

Thisstudy was conductelly TRC Energy Servi¢ERC)aspart of a comprehensive effort to assidbnroe
Township Board of Educatian controlling energy costs and protecting our environment by offering a
wide rangeof energy managment optionsand advice

1.1 Facility Summary

Holly GlerElementary Schoa$ a 79,055square footfacility comprised of various space types witlan
single buildingsThe building isingle storyand ircludes classrooms, officegym,cafeteria, and kitchen

Lighting atHolly GlenElementary Schoalonsists primarily of 4oot linear fluorescent fixtures with T8
lamps Heating and cooling for most of the campus is provided by unit ventila@ingled water and
heating hot water for the unit ventilators are @vided by a hybrid absorption chilleA thorough
description of the facility and our aglervations are located in Secti@n

1.2 Your Cost Reduction Opportunities

Energy Conservation Measures

TRC Energy Servi¢@RCevaluatednine (9) measurewhichtogetherrepresent an opportunity foHolly
Glen Elementargchoolto reduceannual energy costs by rougth21,762and annual greenhouse gas
emissions by155,916bs CGe. We estimate that if allneasuresvere implemeted as recommended, the
projectwould payfor itselfin roughly4.0years.The breakdown of existirgnd potential utility costafter
project implementationare illustrated inFigurel and Figure2, regpectively Together hesemeasure
represent an opportunity to reduckollyGlen Elementar$gchoof @nnual energyise by8%

Figure 1l 6 Previous 12 Month Utility Costs Figure 2 ¢ Potential Post-Implementation Costs

$100,000 - ggg 574
$90,000
$80,000 $67,188
$70,000
$60,000
$50,000
$40,000
$30,000
$20,000
$10,000
Electric $0
$88,574 . Electric Gas
%

0 24% 1%
67% Reduction ° ’

43,016
$43,393 $

$131,966

Pre-Implementation Co3 Post-Implementation Cost

LGEAEnergy AudiReportc Holly Glen Elementary School 1
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A detailed description dfiollyGlen Elementar$choo) éxisting energy usecan be found irSection3.

Estimates of the total cost, energy savings, and fir@rnaocentives for the proposed engy efficient
upgrades are summarized belomwFigure3. A trief descriptionof eachcategory can be found below and
adescriptionof savings opportunitiesan be found irSectiord.

Figure 3 8 Summary of Energy Reduction Opportunities

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

Energy Conservation Measure Recommend? . . . : Install Cos Incentive Net Cost . )
Savings Savings Savings Savings ®) ) ®) Period Reductior|
(kWh) (kW) (MMB  ($) oISy (Ibs)

Install LED Fixtures 12,702 . . $1,811.13| $7,813.54 $2,000.00 $5,813.54 . 12,791

ECM ZRetrofit Fixtures with LED Lamps 65,057 . $9,276.28| $61,475.04 $10,290.00 $51,185.04 5. 65,512

Install Occupancy Sensor Lighting Controls 16,57 | 46 | 00 | $2,303.75] $13,850.0p $1,845.04 $12,005.00 5.2 | 16,270

Premium Eficiency Motors 1807 | 02 | 00 | s$257.72 | $3447.44 $0.00 | $3447.49 134 | 1,820

ECM HInstall VFDs on Constant Volume (CV) HVAC Yes 21,677 2.8 0.0 $3,090.80| $6,551.70 $800.00| $5,751.70 1.9 21,828

ECM {Install VFDs on Chilled Water Pumps Yes 11,625 0.9 0.0 $1,657.57| $3,606.80  $0.00 $3,606.80 2.2 11,706

ECM 7Install VFDs on Hot Water Pumps Yes 11,625 0.9 0.0 $1,657.57| $3,606.80  $0.00 $3,606.80 2.2 11,706
ECM §Install VFDs on Single-Speed Kitchen Hoods . . $1,331.16 $3,007.659 $900.00 | $2,107.69

ECM dinstall Low-Flow Domestc Hot Water Devices | _ves | 0 | 00 | 417] $37586] $314.16] $0.00 | $34416] 09 | 4878 |

TOTALS 149,983 30.1 417 $21,761.82 $103,703.15$15,835.00 $87,868.15 4.0 155,916
* - All incentives presented in this table are based on NJ Smart Start Building equipment incentives and assume proposed equipment meets minimum pt
** - Simple Payback Period is based on net measure costs (i.e. after incentives).

Retro-commissioling is highly recommended for all of the schools in the distri®avings were not
evaluated for this measure, however, based on historicéityibills the summer electricity use is much
higher than expected for schools that are not in sessioring the summer (see Sectidrp).

LightingUpgrades generally involve the replacement of existing lighting component$ sis lamps and
ballasts (or the entire fixture) with higher efficiency lighting componehitesemeasures save energy by
reducing the power used by the lighting components due to improved electrical efficiency.

Lighting Contrad measureggenerally invtve the installation of automated controls to turn off lights or
reduce light output whemot needed Automated control reduces reliance on occupant behavior for
adjusting lightsThese measures save energy by redutfiegamount oftime lights are on.

Motor Upgradesgenerally involvereplacing older standard efficiency motors withhigh efficiency
standard (HP 201) Motorsreplacemens generally assume the same size motdust higher efficiency.
Although occasionally additional savings can be achidyedownsizing motors to better meet current
load requirements This measure saves energy by reducing the power used by the maieesto
improved electrical efficiency

Variable Frequency Drive@/FDs)are motor control devices. Thesmreasurescontrol the speed of a
motor so that the motor spins at peak efficiency during partial load conditions. Sensors adapt the speed
to flow, temperature or pressure setting&hich is much more efficient thamsing a valveor damperto

control flow rates or running he motor at full speed when only partial power is needétese measures

save energy bgontrollingmotor usagemore efficiently

Domestic Hot Water upgrade measuresgenerally involvereplacing ole@r inefficient domestic water
heating systems with moderanergy efficient systemdNew domestichot water heating systems can
provide equivalentor greater, water heating capacity compared tder systemsat a reducedenergy

LGEAEnergy AudiReportc Holly Glen Elementary School 2
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cost These measures save energy by reducing the fuel fmedomestichot water heding due to
improvedheatingefficiencyor reducingstandby losses

Energy Efficient Practices

TRGQlsoidentified 14 low cost(or no cos) energy efficient practices Fl OAf A e Qa Sy SNH& L
be significantly improved by employing certain bgloralor operational adjustmentand byperforming

better routine maintenancen building systemdhese practicesan extendequipment lifetime improve

occupant comfortprovide betterhealth and safetyas well as reducannual energyand O&Mcosts

Potential gpportunities identified atHollyGlen Elementargchooinclude:

Reduce Air Leakage

Close Doors and Windows

Use Window Treatments/Coverings

Perform Proper Lighting Maintenance
Develop a Lighting Maintenance Schedule
Ensure Lighting Controls Ar@€&ating Properly
Perform Routine Motor Maintenance

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

Perform Proper Water Heater Maintenance
Install Plug Load Controls

Replace Comper Monitors

Water Conservation

=4 =8 =8 =8 -8 -8 -a-aoa oo

For details on these energy efficienggtices, please refer tBection5.

On-Site Generation Measures

The district staff informed the TRC auditor that the district is committed to the installaf PV for on
site generationBased on the configuration of the site and its loads there is a low potential for installing
combinedheat and power selfeneration measures.

For details orour evaluation anan-site generation potential please referd Section6.

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 wheikdpest to

pursue individual ECMs separately, groups of ECMs, or a comprehensive approach where all ECMs are
implemented together, possibly in conjunction with other facility upgrades or improvements.

Rebates, incentives, and financing are availatoenNJCEP, as well as other sources, to help reduce the
costs associated with the implementation of energy efficiency proj&€isr to implementing any
measure, please review the relevant incentive program guidelines before proce@&tisgs important
because in most cases you will need to submit applications for the incentives prior to purchasing
materials or commencing witimstallation

LGEAEnergy AudiReportc Holly Glen Elementary School 3
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The ECMs outlined in this report may qualify under the following program(s):

T SmartStart
9 Direct Install
1 EnergySavings Improvement Program (ESIP)

For facilities wanting to pursue ondglected individual measures (or planning to phase implementation
of selected measures over multiple years), incentives are available through the SmartStart prbgram
participate inthis program you may utilize internal resources, or an outside firm or contractor, to do the
final design of the ECM(s) and do the installation. Prograrrappgoval is required for somertartSart
incentives, so only after receiving papproval should gu proceed with ECM installatiohe incentive
estimates listed above iRigure3 are based on therBartSart program. More details on this program and
others are available in Secti@n

This facility may also qualify for the Direct Install program which can provide turnkey installation of
multiple measures, through an authorized network of participating contraclidrs program can provide
substantially higher incentives that Smart$taip to 70% of the cost of selected measures, although
measure eligibility will have to be assessed and be verified by the designatetiistallcontractor and,

in most cases, they will perform the installation work

Forlargerfacilities with limited capital availabilityo implement ECMs, project financing mbg available
through the Energy Savings Improvement Program (ERIpported directly by the NJBPESIP provides
government agencies witbroject developmentdesign, and implementatiosupport servicesas well as
attractivefinancing for implementing ECM&NnLGEA reportor other approved energy audif required
for participationin ESIPPlease efer to Sectior8.4for additional information on the ESIP gram.

The Demand Respon&mergy Aggregator is aqn-NJCER)rogram designed to reducglectric load at
commercial facilitiesvhen wholesalelectricity prices 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)-ftaniit 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 afadilities receive payments whether or ndhey are
called upon to curtail their loaduring times of peak demandRefer to Sectioi for additional information

on this program.

Additional information on relevant incentive programs is located in Se8&tmm
www.njcleaneéergy.com/ci

LGEAEnergy AudiReportc Holly Glen Elementary School 4
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2 FACILITY INFORMATIONAND EXISTING CONDITIONS

2.1 Project Contacts
Figure4 & Project Contacts

Name Role E-Mail Phone #
Customer
] . Director of Plant . .
David Sullivan ) dsullivan@monroetwp.k12.nj.us |856-629-6400
Operations
Designated Representative
Annina Hogan |Director Engineeri‘annina.hogan@rve.com |856-216-1890
TRC Energy Services
Smruti Srinivasan |Auditor |SSrinivasan@trcsquﬁons.com |(732) 855-003

2.2 General Site Information

On February 22, 201,7TRC performed an energy audit ldolly Glen ElementarySchoollocated in
Williamstown New JerseyTR@team met withDavid SullivayDirector of Plant Operatiors review the
facility operations andhelpfocusour investigation on specific energysing systems.

Holly Glen Elementary School is a 79,055 square foot facility ceedpoif various space types withén
single buildingThe building is single story and includes classrooms, offices, gym, cafeteria, and kitchen.

The buildingvasconstucted in1967. There have been numerous renovations and additions since then
with the mast recentprojectcompleted in 2010The facility has replaced all of its existing T12 fluorescent
fixtureswith T8 fluorescent fixtures.

2.3 Building Occupancy

The school is open Monday through Friday and has very minimal weekend agtatyypical schede

is presented in the table belavschoois in session from early September through the end of Juhere
are one (1) week breaks at the end of December and in the spribgring a typical day, the facility is
occupied by approximate3 staff and 56Gstudents.

Figure5 - Building Schedule

Building Name Weekday/Weeken@®perating Schedu
Holly Glen Elementary Weekday [9:00 am - 3:30 pm
Holly Glen Elementary Weekend |unoccupied

2.4 Building Envelope

The building is constructed of concrdiock, and structural steel with a bricand stonefacades. The
building hagmostlyflat roofs. The windows ardoublepane

LGEAEnergy AudiReportc Holly Glen Elementary School 5
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2.5 On-9te Generation

Holly Glen ElementarySchooldoes not have any osite electric generation capacityfhe Monroe
Township school district has been evaluating the use of photovoltaic arrays {fsiteogeneration of
electricity and is planning to install thetiroughout the district.

2.6 EnergyUsing Systems

Lighting System

Lighting at the facility is providechostly by4-foot, linearfluorescent fixtures with T8 lampMost of the
fixtureshavetwo (2)or four (4)lamps EXxit signs have all been modified to ugitiemitting diodes (LEDS).

Wall switchegrovidelighting control in most space# few areas, primarily restrooms, have occupancy
sensor controls.

Exterior lighting is provided by fixtures with LED, compact fluorescenthigiepressuresodium lamps
The exterior fixtures are controlled by either photocells or timers.

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

Chilled Water and Heating Water System

The campushas a single hybrid, naturghasfired, 165ton absorption chiller The unit provides either
heating water or chilled water for unit ventilators located throughout the campihe system generally
operates in heating mode fromid-Octobe through mid-Apriland in cooling mode the rest of the year
Supply water is circulated by orig) of two (2) 7.5 hp constant flow pumpsieating water is supplied at
16C°F andchilled water is supplied at 4B A cooling tower with a 15 hp fan and 15 tipculation pump
serves the chiller.

LGEAEnergy AudiReportc Holly Glen Elementary School 6
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Ventilation Systems

The classrooms are conditioned by unit ventilators with constant speed supply fans and outside air
dampers The administration offices are conditioned tmur pipefan coils located above the ceilinbhe

gym and kitchen are conditioned by package units located on the Tdw package units have direct
expansion coolingrhe gym unit has a direct fired furnace and the kitchen unit has a hot watef beil

only ventilation systems that have varialflew supply fans are the kitchen package unit and the gym
exhaust fans.

All of the ventilation equipment is controlled by the campus building management sy3teenHVAC
systems are enabled continuously but do utilize night setback control fra601HMto 5:00 AMand on
the weekends.

Domestic Hot Water Heating System

Domestic hot water is supplied primarily by the hybrid absorption chiller and a heat exch@hgee is
also a 100 gallon, naturghsfired storage water heater.

Food Service

The school haa kitchen to prepare meals for the students and sta@ffe kitchen equipment includes gas
fired ovens, food warmers, steamers, and a dishwasher.

Refrigeration

The kitchen has free standing refrigerators and freezers for food storage and an ice machine.

Building Plug L oad

The school has a typical range of office/education equipm@&his includes televisions, projectors,
printers, and approximately0 computers includingesktopand laptop units.

2.7 Water-Using Systems

A sampling of restroom and kitchen faucé&sind that many of the faucets are rated for 2j8llons per
minute @pm) or higher.

LGEAEnergy AudiReportc Holly Glen Elementary School 7
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3 SITE ENERGY USEAND COSTS

Utility data forelectricity and natural gswas analyzed to identify opportunities for savings. In addition,
data forelectricity and naturagaswasevaluatedto determinethe annualenergy performance metrics
for the building in energy cogter square footand energy usage per square foofthesemetricsare an
estimateof the relative energyefficiencyof this building There are a number o&ttors that could cause
0KS SYySNH& dzaS 2F (GKAAa o0daAftRAY3 (G2 OFINE FTNRY
characteristics. Local weather conditiotsiilding age and insulation levels, equipment efficiertajly
occupancy hoursghangesin occupancythroughout the yeay equipment operating hours, andnergy
efficient behavior of occupanll contribute to benchmarking scoreRlease refer to the Benchmarking
section within SectioB.4 for additional nformation.

3.1 Total Cost of Energy

The following energy consumption and cost disthased on the last thonth period of utiliy billing
data that was providedbr each utility A profile of he annuaknergyconsumption anagnergycostof
the facilitywasdeveloped from thisnformation.

Figure6 - Utility Summary

Fuel Usage Cost
Electricity 621,196 kWh $88,574
Natural Gas 48,101 Therms $43,393
Total $131,966

The currentannual energyost for thisfacility is $131,966as shown in the chart below.

Figure7 - Energy Cost Breakdown

Electric
$88,574
67%

$131,966

LGEAEnergy AudiReportc Holly Glen Elementary School 8

iKS



D) e CTRC

program™ Results you can rely on

3.2 Electriaty Usage

The site purchases electricity from Constellation Electric and electric deliveryidgutdoy Atlantic City
Electric The average electric cosverthe past 12 monthsvas $0.143kWh, which is the blended rate
that includes energy supply, distributipand other charges. This rateuised throughout the analyses in
this reportto assess energy costs and savifidee relatively flat annual electricity use profile is due to
most of the comfort cooling at the campus being provided by a natural gasdin#idr. The monthly
electricityconsumption and peak demaradte shownin the chart below.

Figure 8 - Electric Usage & Demand

Electric Usage & Demand
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Figure9 - Electric Usage & Demand

Electric Billing Data for Holly Glen Elementary School

Electric
Pe”.Od Day§ n Usage Demand (kWWpemand CostT otal Electric Cog
Ending Period

(kwh)
6/15/15 31 60,000 171 $1,397 $8,301
7/16/15 31 48,300 171 $1,397 $7,162
8/17/15 32 52,200 171 $1,397 $7,668
9/17/15 31 53,700 159 $1,299 $7,701
10/16/15 29 52,500 159 $1,299 $7,443
11/16/15 31 45,000 159 $1,299 $6,637
12/16/15 30 47,400 159 $1,299 $6,877
1/15/16 30 48,300 159 $1,299 $6,987
2/12/16 28 51,000 138 $1,128 $7,062
3/15/16 32 61,500 138 $1,128 $8,446
4/14/16 30 48,900 138 $1,128 $6,896
5/16/16 32 55,800 150 $1,226 $7,879
Totals 367 624,600 171 $15,295 $89,059
Annual 365 621,196 171 $15,212 $88,574

LGEAEnergy AudiReportc Holly Glen Elementary School 9
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3.3 Natural Gas Usage

The campus purchasesatural gas from Direct Energy and natural gas delisggpyovided by South Jersey
Gas The average gas cofir the past 12 months i$0.902therm, which is the blended rate used
throughout the analyses in this repoNatural gas is used to provide batpace heating and space cooling
which accounts for the two peaks in use during the ydae monthlygas consumptiolis shownin the
chart below.

Figure 10 - Natural Gas Usage

Natural Gas Usage
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Figure 1l - Natural Gas Usage

Gas Billing Data for Holly Glen Elementary School

: . Natural Gas
Period Days in

. . Usage Natural Gas Cos
Ending Period

(Therms)

6/15/15 31 6,012 $5,595
7/16/15 31 3,550 $3,303
8/17/15 32 3,797 $3,470
9/17/15 31 3,776 $3,460
10/16/15 29 2,169 $1,972
11/16/15 31 2,921 $2,613
12/16/15 30 3,518 $3,140
1/15/16 30 5,533 $4,921
2/12/16 28 6,183 $5,494
3/15/16 32 5,533 $4,924
4/14/16 30 3,474 $3,078
5/16/16 32 1,898 $1,661
Totals 367 48,365 $43,630
Annual 365 48,101 $43,393
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3.4 Benchmarking

This facility was benchmarked usiagrtfolio Manageran online tool created and managed thye United

StatesEnvironmental Protection Agen¢izPAYhrough the ENERGY $R®fprogram Portfolio Manager
analyzes 2 dzNJ 0 dednBuRptigh B@a) cost information, and operational use detalsd then
comparesits performance against a national medigor similar buildingsf its type Metrics provided by
this analysis are Energy Use Intensity (EUI) and an ENER®s¢&@TEBr select buildhg types.

TheEUR & | YSIFadaNBE 2F | FlLOAfAGe@Qa SySNHeE& O2yadzyLlia?z
O2YLI NAYy3 o6dzAf RAYIEAQ SySNHE LISNF2NXIFYyOSed / 2YLI NRAY
for that building type illustrates tether that building uses morer lessenergy than similar buildingsf

its typeon asquare footbasis.! L Aa LINBaSyiSR Ay (SNXYaté2fFAa08A8¢SAH
is the amount of fuel and electricity consumed by a building as reflectedility bills. Source energy

includes fuel consumed to generate electricity consumed at the site, factoring in electric production and
distribution losses for the region.

Figure 12 - Energy Use Intensity Comparisond Existing Conditions

Energy Use Intensity Comparison - Existing Conditions

National Median
Building Type: School (K-12)
Source Energy Use Intensity (kBjufft 148.1 141.4
Site Energy Use Intensity (kBfy/ft 87.7 58.2

Holly Glen Elementary Schop

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

Figure 13 - Energy Use Intensity Comparisond Following Installation of Recommended Measures

Energy Use Intensity Comparison - Following Installation of Recommended Measures

National Median
Building Type: School (K-12)
Source Energy Use Intensity (kBjufft 127.2 141.4
Site Energy Use Intensity (kBHju/ft 80.7 58.2

Holly Glen Elementary Schop

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

percentile ranking from 1 t0 100. @2 YLJ NJ3& @2 dzNJ o0dzA f RAy3aQa SySNHe& LS
nationwide A score of 50 represits median energy performance, while a score of 75 means your building
performs better than 75 percent of all similar buildings nationvwadel may be eligible for ENERGY &IAR
certification. Youbuildingis one of the building categories that are eligitd receive a scor€This faciliy

has a current score @&8.

APortfolio MaragerStatement of Energy Performan8EP)vas generated for this facility, see
AppendixB: ENERGY ST&Ratement of Energy Performance

For more information oiEENERGY STAg&®lification goto: https://www.energystar.gov/buildings/fadily-
ownersand-managers/existindpuildings/earnrecognition/energystar-certification/how-app-1.

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

login information for the account. We encourage youupdate your utility information in Portfolio
Managerregularly,d 2 GKF G @&@2dz OFy 1SSL) NI CFree @éfine téaidgNs o6 dzA f R
available to help you usENERGY STAR@ NIi F2t A2 al yI 3SNJ G2 {GNJaO] @& 2 dzN
https://www.energystar.gov/buildings/training

LGEAEnergy AudiReportc Holly Glen Elementary School 11
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3.5 Energy EndJse Breakdown

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

their proportional contribution to overall buildingnergy usageThischart o energy endiuses highlights

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

Figure14 - Energy Balane (% and kBtu/SF)

Energy Intensity by End Use (kBtu/sqft)

1.66, 2%
4.43 5% 0_\

14.26 17%
M Lighting Systems

M Motor-Driven Systems
i Electric HVAC
M Fuel-Fired HVAC
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4 ENERGY CONSERVATION MEASURES

Level of Analysis

The goal of this audit report is to identify potential energy efficiency opportunities, help prioritize specific
measures for implementation, and provide information to tHelly Glen Elemetary Schoolregarding
financial incentives for which they may qualify to implement the recommended measures. For this audit
report, most measures have received only a preliminary analysis of feasibility which identifies expected
ranges of savings and cesfThis level of analysis is usually considered sufficient to demonstrate project
costeffectiveness and help prioritize energy measures. Savings are basieel daw Jersey Clean Energy
Program Protocols to Measure Resource Saviatgddune 29, 2016approved by the New Jersey Board

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

The following sections describe the evaluated measures.

4.1 Recommended ECMs

The measures below have been evaluatedh®sy auditor and are recommended for implementation at
the facility.

Figure 15 6 Summary of Recommended ECMs

Annual Peak Annual  Annual . . . Simple COe
) Estimated Estimated Estimated
Electric Demanc Fuel Energy Cos

Energy Conservation Measure Install Cos Incentive Net Cost

Savings Savings Savings Savings

$ $)*
(kwh) (kW) (MMBtu ) & & (yrs)**  (Ibs)
Install LED Fixtures 12,702
ECM 2Retrofit Fixtures with LED Lamps 65,057 X , X .04 X 4 . 65,512
Install Occupancy Sensor Lighting Controls 16,157 m $2,303.75| $13,850.00 $1,845.00 $12,005.0 16,270
Premium Efficiency Motors 1,807 | 02 | 00 [ $257.72 | $3447.49 $0.00 | $3.447.44 134 | 1,820
ECM §Install VFDs on Constant Volume (CV) HVAC 21,677 2.8 0.0 $3,090.80 $6,551.700 $800.00 | $5,751.7q 1.9 21,828
ECM {Install VFDs on Chilled Water Pumps 11,625 0.9 0.0 $1,657.57] $3,606.80 $0.00 | $3,606.80 2.2 11,706
ECM 7Install VFDs on Hot Water Pumps 11,625 0.9 0.0 $1,657.57| $3,606.80 $0.00 | $3,606.80 2.2 11,706
ECM §Install VFDs on Single-Speed Kitchen Hoods 9,333 . . $1,331.16| $3,007.64 $900.00 | $2,107.65 . 9,404

LECM dinstall Low-Flow Domestic Hot Water Devices |0 [ 00 [ 417 ] $37586 | $34416] $000 | $38416] 09 | 45878 |

TOTALS 149,983 30.1 417 $21,761.8Z $103,703.15%$15,835.00) $87,868.15 4.0 155,916
* - All incentives presented in this table are based on NJ Smart Start Building equipment incentives and assume proposed equipment meets minimum performance criteria
** - Simple Payback Period is based on net measure costs (i.e. after incentives).
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4.1.1 Lighting Upgrades

Recommended upgrades to existing lighting fixtures are summariz€eidumel6 below.
Figure 16 6 Summary of Lighting Upgrade ECMs

Annual Peak Annual  Annual . . . Simple COe
Electric Demanc Fuel Energy Cos S s e Paybacl Emissi
Energy Conservation Measure . . ) g_y ® Install Cos Incentive Net Cost @ SN
Savings Savings Savings Savings ® © ® Period Reductior
(KWh) (kw) (MMBtu (6] (yrs) (Ibs)
ECM 1Install LED Fixtures 12,702 1.7 0.0 $1,811.13| $7,813.54 $2,000.00 $5,813.54 3.2 12,791
ECM 2Retrofit Fixtures with LED Lamps 65,057 18.9 0.0 $9,276.28| $61,475.04 $10,290.0¢ $51,185.04 5.5 65,512

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

ECM 1: Install LED Fixtures

Summary of Measuteonomics

Annual Peak Annual Annual
Interior/ Electric Demanc Fuel Energy Cos

Estimated Estimatec Estimated

) ] . . : Install Cos Incentive Net Cost . .
Exterior Savings Savings Savings Savings © © © Period Reductior|
(kwh)  (kw) (MMBtu (%) (yrs) (Ibs)

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

Exterior| 12,702 1.7 0.0 $1,811.13] $7,813.54 $2,000.0p $5,813.54 3.2 12,791

Measure Description

We recommendeplacing existing fixtures containimggh intensitydischarge (HID@amps with new high
performance LED light fixtureShis measue saves energ@y installing LEDs&hich use less power than
other technologies with a comparable light output.

ECM 2: Retrofit Fixtures with LED Lamps

Summary of Measuteonomics

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

Estimated Estimatec Estimated

. . . . ; Install Cos Incentive Net Cost
Exterior Savings Savings Savings Savings ® ©

(KWh) (kW) (MMBtu  ($) ors)  (Ibs)

Interior | 65,057 18.9 0.0 $9,276.28| $61,475.04$10,290.(9551,185.04 5.5 65,512

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

We recommend retrofittingexistingfluorescent fixtures with LED lampdviany LED tube lamps are direct
replacements for existing fluorescent lamps and can be installe¢e leaving thefluorescent fixture
ballast in placeThis measure saves energy by installing LEDs which sspdegr than other lighting
technologies yet provide equivalent lighting output tbe space.

Additional savings from lighting maintenance can be anticipated since LEDs have lifetimes which are more
than twice that offluorescent tubes

4.1.2 Lighting ControlMeasures
Figure17 8 Summary of Lighting Control ECMs

Annual Peak Annual Annual X X ) Simple CQe

I — c Estimated Estimated Estimated paybach Emiss
ectric Demanc Fuel ner (S aybac <
] X i g.y Install Cos Incentive Net Cost y. m|sspn

Savings Savings Savings Savings Period Reductior

(kWh) (W) (MMBtu  ($) ® ® & (rs)  (Ibs)

Energy Conservation Measure

ECM JInstall Occupancy Sensor Lighting Controls 16,157 . . $2,303.75| $13,850.00 $1,845.00 $12,005.00 5.2

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

ECM 3: Install Occupancy Sensor Lighting Controls

Summary of MeasuUEeonomics

Annual Peak Annual Annual i i . Simple CGOe
) Estimated Estimatec Estimated e
Electric Demanc Fuel Energy Cos ) Paybacl Emissions
i ) . ; Install Cos Incentive Net Cost )
Savings Savings Savings Savings © ©) © Period Reductior
(kwh) (kW) (MMBtu %) (yrs) (Ibs)

16,157 . . $2,303.75| $13,850.0p%$1,845.0p $12,005.0p 5. 16,270

Measure Description

We recommendnstalling occupancy sensors to control ligitfixtures that are currentlycontrolled by
manual switchesn all restrooms, classroomaffices areas,kitchen, gymnasium, and various support
areas Lighting ensors detecbccupancy using ultrasonand/or infrared sensors. For most spaces, we
recommendighting controls use dual technologgnsors, whiclktaneliminatethe possibility of anyights
turning off unexpectedlyLighting systems are enabled when an occupant is detedfedures are
automatically turned off after an area has been vacant for a preset peSothe controls also provide
dimming options and all odern occupancy controls can be easily exidden by room occupant® allow
them to manually turn fixturen or off, as desiredEnergy savings result©m only operating lighting
systems when they are required.

Occupancy sensors may be mounted on wadl at existing switch locationmounted on the ceilingor

in remote locationsin general, wall switch replacement sensare recommendedor single occupant
offices and other small room€eilingmounted or remote mounted sensosese usedn locatiors without

local switchingor where wall switches are not in the lind-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 maximuemergy savings and improvéightingfor occupants.
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4.1.3 Motor Upgrades

ECM 4: Premium Efficiency Motors

Summary of Measufeonomics

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

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

1,807 0.2 0.0 $257.72 | $3,447.44 $0.00 | $3,447.44 13.4 1,820

Measure Description

We recommendeplacingstandard efficiency motors wittHP 2014efficiencymotors. Our evaluation
assumesthat existing motors will be replaced with motoref equivalent size and type. Although
200FaArz2ylffte FTRRAGAZ2YLFE &l @Ay3a Oy oS | OKAS@SR
load requirementsThe base case nmar efficiencies arestimatedfrom nameplate informatiorand our

best estimates of motor run hour&ficienciesof proposed motorupgradesare obtained fronthe New

JerseQ @lean Energy Program Protocols to Measure Res@aeimgsZ016). Savings aredsed on the
difference between baseline and proposed efficiencies ancad®imedannual operating hours.

4.1.4 Variable Frequency Drive Measures

Our recommendations forariable frequency drive (VFD) measuaes summarizedh Figurel8 below.

Figure18 8 Summary of Variable Frequency DriveECMs

Annual Peak Annual Annual . . . Simple COe
. Electric Demanc Fuel Energy Cos Estimated Estlma_ted Estimated Paybacl Emission
Energy Conservation Measure . . . ; Install Cos Incentive Net Cost . .
Savings Savings Savings Savings %) © ® Period Reductior|
(kwh) (kW) (MMBtu ©) ( (yrs) (Ibs)
ECM §Install VFDs on Constant Volume (CV) HVAC 21,677 2.8 0.0 | $3,090.80| $6,551.70 $800.00| $5,751.70 1.9 21,828
ECM {§nstall VFDs on Chilled Water Pumps 11,625 0.9 0.0 $1,657.57| $3,606.80 $0.00 $3,606.80 2.2 11,706
ECM 7 Install VFDs on Hot Water Pumps 11,625 0.9 0.0 $1,657.57| $3,606.80 $0.00 $3,606.80 2.2 11,706
ECM §Install VFDs on Single-Speed Kitchen Hoods 9,333 0.0 0.0 | $1,331.16| $3,007.6§ $900.00| $2,107.64 1.6 9,404

LGEAEnergy AudiReportc Holly Glen Elementary School 16
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ECM 5: Install VFDs on C onstant Volume (CV) HVAC

Summary of MeaslEeonomics

Annual Peak Annual Annual Simple COe
Electric Demanc Fuel Energy Cos

Estimated Estimatec Estimated

] ) . : Install Cos Incentive Net Cost Payl?acl EmISSIC_mE
Savings Savings Savings Savings ® ® ® Period Reductior,
(kwh)  (kw) (MMBtu %) (yrs) (Ibs)

21,677) 2.8 0.0 $3,090.80| $6,551.7Q $800.00| $5,751.70 1.9 21,828

Measure Description

We recommendnstalling variable frequesy drives (VF3) to control supply fan motospeedto convert
a constantvolume, singlezone air handling systeimto a variableair-volume (VAV) systerd\ separate
VFD isusuallyrequired to control the return fan motor or dedicated exhaust fan moibthe air handler
has one. @dne thermostats willcause theVFDto modulate fanspeed to maintain the appropriate
temperature in the zone, while maintaining a constant supply air temperakmergy savings ressftom
reducing fan speed (and power) wheretk is areduced loadequired forthe zone The magnitude of
energy savings is based on the estimated amount of time that fan motors opergiartil load. This
measure is recommended for the cafeteria air handlers.

VAV systems should not be controligach that the supply air temperature is raised at the expense of the
fan power A common mistake is to reset the supply air temperature to achieve chiller energy savings,
which can lead to additional air flow requiremen®&ipply air temperature should tept low, e.g. 55°F,

until the minimum fan speed (typically about 50%) is n#dtthis point, it is efficient to raise the supply

air temperature as the load decreases, but not such that additional air flow and thus fan energy is
required.

ECM 6: Install VFDs on Chilled Water Pumps

Summary of MeasuUteonomics

Annual Peak Annual Annual ) ) . Simple CQe

) Estimated Estimatec Estimated
Electric Demanc Fuel Energy Cos Paybacl Emissions
Savings Savings Savings Savings Period Reductior

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

Install Cos Incentive Net Cost

11,625 . . $1,657.57| $3,606.80 $3,606.8( . 11,706

Measure Description

We recommendnstalling a variable frequency dris#@/FD) to controthilled water pump. This measure
requiresthat chilled water coils be served byway valves andhat a differential pressure sensdre
installed in the chilled water loofAs the chilled water valves close, the differential pressure increases
The VFD modulates pump speed to maintain a differential pressure setfoietgy savings raksfrom
reducing pump motor speed (and power) as chilled water valves.clbmagnitude of energy savings
is based on thestimatedamount of timethat the system operates aeduced loads.
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Forsystenswith variable chilled water flow through the cleit, the minimum flowto prevent the chiller
from tripping offwill have to be determined during the final project desigihe control system should be
programmed to maintain the minimum flothirough the chiller and to prevent pump cavitation

ECM 7: Install VFDs on Hot Water Pumps

Summary of MeaslEeonomics

Annual Peak Annual Annual Simple CGOe

Electric Demanc Fuel Energy Cos SR S [ Paybacl Emissi
i ) . g_y " Install Cos Incentive Net Cost y. mlssm.)n\
Savings Savings Savings Savings Period Reductior,

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

$1,657.57| $3,606.80

Measure Description

We recommendnstalling a variable frequency driw€/FD) to controa hot water pumg. This measure
requires that a majority of the hot water coils berged by 2way valves and that a differential pressure
sensor is installed in the hot water loofs the hot water valves close, the differential pressure increases
The VFD modulates pump speed to maintain a differential pressure setfoietgy savingesultsfrom
reducing pump motor speed (and power) as hot water valves clidse magnitude of energy savings is
based on theestimatedamount of timethat the system will operate at reduced load

ECM 8: Install VFDs on Kitchen Hoo d Fan Motor s

Summary of Measuteonomics

Annual Peak Annual Annual Simple CGOe

Electric Demanc Fuel Energy Co SR S [ Paybacl Emissi

i u < <
i ) . g_y Install Cos Incentive Net Cost y. mlsspn
Savings Savings Savings Savings Period Reductior,

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

Measure Description

We recommendnstallingvariable frequency drivee(VFB) and sensorso control thekitchen hoodfan
motors. The air flow of the hood is varied based on two key inputs: temperature and scwidhg
fumes The VFD controls the amount of exhaust (and kitchen mgkair) based on temperaturethe
lower the temperature the lower the flowf the optic sensor is triggered by smoke or cooKinges the
speed of the fan ramps up to 190 The magniide of energy savings is based on the estimated amount
of time that the system will operate at partial load
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4.1.5 DomesticHot Water HeatingSystemUpgrade

Our recommendations foramestic water heatingystem improvementare summarizedh Figurel9
below.

Figure 19 - Summary of Domestic Water Heating ECMs

Annual Peak Annual Annual . . . Simple CQe
. Estimated Estimated Estimated
Electric Demanc Fuel Energy Cos ) Paybacl Emission
. . . ; Install Cos Incentive .
Savings Savings Savings Savings ® ® Period Reductior
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ECM 9: Install Low -Flow DHW Devices
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Measure Description

We recommendnstalling lowflow domestic hot water devices to reduce overdilot water demand
Energy demandrom domestic hot water heating systems can be reduced by reducing water usage in
general.Faucet aeratorcanreducehot water usagerelative to sandard aerators, which saves eggr

Lowflow devices reduce the overall water flow from the fixtumhile stillprovidingadequate pressure
for washing.Thisreduces the amount of water usqaer dayresulting in energy and water savings

4.2 ECMs for Further Evaluation

Summer electricityuse is higher than expected for all of the Monroe Township schools included in the
LGEA Prograrnschool is not in session July through August, however, the daily electricity use during those
months ranges from 84% to 101% of the daily use in June andrSlegtel hese use patterns are shown

in the graph belowEven accounting for summer maintenance and community activities at the schools
the electricity use should decrease when school is not in session.
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The indication is that equipment, and in particUd#WAC equipment, are operating longer than necessary

It is recommended that a retroommissioning study be conducted district wide with particular focus on
the building management syster8everal of the schools use night setback controls for the HYk@lso
recommended that a control strategy be implemented that turns off the HVAC fans and package units
when the buildings are not occupied and then uses a high/low temperature limit to turn the equipment
back on if the interior temperature exceeds tlmits. This will reduce HVAC equipment operations while

still maintaining freeze protection control.
Figure 20 0 Daily Electricity Use

Daily Electricity Use

18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000 —

kwh/day

Jun  Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

s High Sch00| e Middle School Radix

Holly Glen e Dak Knoll =\ hiitehall

LGEAEnergy AudiReportc Holly Glen Elementary School 20



)| Tsmireroy CTRC

program™ Results you can rely on

5 ENERGY EFFICIENT PRACTICES

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

certain behavioral and operationahange and performing routinemaintenance on building systems,

equipment lifetime can be extended; occupant comfort, health and safety can be impranddnergy

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

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

Reduce Air Leakage

Air leakage, or infiltration, occurs when outside air enters a building uncontrollaimygh cracks and
openings. Properly sealing such cracks and openings can significantly reduce heating and cooling costs,
improve building durability, and create a healthier indoor environment. This includes caulking or installing
weather stripping around éaky doors and windows allowing for better control of indoor air quality
through controlled ventilation.

Close Doors and Windows

Ensure doors and windows are closed in conditioned spaces. Leaving doors and windows open leads to a
significant increase in ta¢ transfer between conditioned spaces a2 dzi a A RS F AN wSRdzOA
air changes per hour (ACH) can lead to increased occupant comfort as well as significant heating and
cooling savings, especially when combined with proper HVAC controlsiagdate ventilation.

Use Window Treatments/Coverings

A substantial amount of heat gain can occur through uncovered or untreated windows, especially older
single pane windows and east or wdating windows. Treatments such as higfflectivity films or
cowering windows with shades or shutters can reduce solar heat gain and, consequealiggloadand

can reduce internal heat loss and the associated heating load

Perform Proper Lighting Maintenance

In order to sustain optimal lighting levels, lightingtdres should undergo routine maintenance. Light
levels decrease over time due to lamp aging, lamp and ballast fadacepuildup of dirt and dust on
lamps fixtures, and reflective surfaces. Together, these factors can reduce total illumination by&@%o

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

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

Develop a Lighting Main tenance Schedule

In addition to routine fixture cleaning, development of a maintenance schedule can both ensure
maintenance is performed regularly and can reduce the overall cost of fixtutenmging and re
ballasting. By rdamping and reballasting fixtires in groups, lighting levels are better maintained and the
number of site visits by a lighting technician or contractor can be minimized, decreasing the overall cost
of maintenance.
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Ensure Lighting Controls Are Operating Properly

Lighting controls areery cost effective energy efficiedeviceswhen installed and operating correctly.

As part of a lighting maintenance schedule, lighting controls should be tested annually to ensure proper
functioning. For occupancy sensors, this requires triggering$hg 8 2 NJ | YR GSNAFeAy 3 (K
timer settings are correct. For daylight sensors, maintenance involves cleaning of sensor lenses and
confirming setpoints and sensitivity are appropriately configured.

Perform Routine Motor Maintenance

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

Ensure Economizers are Functioning Properly

Economizers, when properly configured, can be used to significantly rededeanical coolingHowever,

if the outdoor thermostat or enthalpy control is maifctioning or the damper is stuck or improperly

adjusted, benefits from the economizer may not be fully realized. As such, periodic inspection and
maintenance is required to ensure proper operation. This maintenance should be scheduled with
maintenance of KS FIF OAf AG&8Qa | AN O2yRAGAZ2YyAYy3a &daedaidsSy IyR
thermostat/enthalpy control, inspection of control and damper operation, lubrication of damper
connectionsand adjustment of minimum damper positioA malfunctioning eonomizer can significantly

increase the amount of heating and mechanical cooling required by introducing excess amounts of cold

or hot outside air.

Reset Heating and Chilled Water Temperature

The heating and cooling water temperature supplied by the lybkiller are maintaied at constant
setpoints of 40°F for cooling and 160for heatingSetting these temperatures back when the campus is
not occupied will reduce heat gain/loss throughout the distribution system and reduce the runtime of the
hybrid chiler. Congder using setpoints of 50°F and E&Orespectively for periods that the campus is
unoccupiedSome experimentation will be required to find the optimum setback temperature and period
that allows the system to recover to the occupied operatingyperatures Additional fine tuning of the
setback temperature will be required if the distribution system is converted to variable flow.

Clean Evaporator/Condenser Coils on AC Systems

Dirty evaporators and condensarsilscause a restriction tair flowand restrict heat transfer. This results
in increased evaporator and condenser fan load and a decrease in cooling system perfoidesupieg
the coils clean allows the fans and cooling system to operate more efficiently

Clean and/or Replace HVAC Filters

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

filters become less and less effective as particulate buildup increases. In addition to health concerns
related to clogged filters, filters thathave ®&K SR & G dzNJ> G A2y | f a2 NBAGNAROG |
conditioning or heat pump system, increasing the load ondis¢&ribution fansand decreasing occupant

comfort levels. Filters should be checked monthly and cleaned or replaced when apfgopri
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Perform Proper Water Heater Maintenance

At least once a year, drain a few gallons out of the water heater using the drain valve. If 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 venbdk for any corrosion or wear on the gas line and on the
piping. If you noticed any black residue, soot or charred metal, this is a sigh you may be having combustion
issues and you should have the unit serviced by a professional. For electric water hieaterfor any

signs of leaking such as rust streaks or residue around the upper and lower panels covering the electrical
components on the tank-or water heaters over three to four years old have a technician inspect the
sacrificial anode annually.

Plug Load Controls

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

control steps to take are to enabthe most aggressive power settings on existing devices or install load
aSyairy3da 2N 200dzL) yOe aSyaiay3da o6FRGFYyOSRO LI ESNI &aiNJ
t NI O A O&’ta://windzidRaBcédbuildings.net/pludoad-bestpracticesguideoffices

Replace Computer Monitors

Replacing old computer monitors or displays with efficient monitors will reduce energyEDHERGY
STAR® rated monitors have sgediéquirements for on mode power consumption as well as idle and
sleep mode powerAccording to the ENERGY S®ARebsite monitors that have earned the ENERGY
STARIlabel are 25% more efficient than standard monitors.

Water Conservation

Installing lowflow faucets or faucet aerators, loflow showerheads, and kitchen sink giase spray
valvessaveshoth energy and waterThese devices save energy by reducing the overall amount of hot
water used hence reducing the energy used to heat the waibe flow rdings for EPA WaterSense
(http://www3.epa.gov/watersense/product$ labeled devices are 1gpmfor bathroom faucets, 2.gpm

for showerheads, and 1.2fpmfor pre-rinse spray valves.

Installing du&flush or lowflow toilets and lowflow or waterless urinals are additional ways to reduce the
siteswater use, however, these devices do not provide energy savings at the site level. Any reduction in
water use does however ultimately reduggd levelelectricity use since a significant amount of electricity

is used to deliver water from reservoirs to end usdree EPA WaterSenseaatings for urinals is 0.5
gallons per flushgpf) and toilets that use as little as 1.8ff (this is lower than the currerit.6gpffederal
standard).

Refer to Sectiod.1.5for any lowflow ECM recommendations.
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6 ON-SITE GENERATION MEASURES

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

fuel eells) on-site technologies that generagower 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 Greenhouse G&)Gmission reductions, demaretiuctions

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

¢CKS {GFrdS 2F bSé WSNAESE Qagednes dsEibuted gedetatbaf allformg 6 9 a t
and specifically focuses on expandiuge of combined heat and power (CHP) by reducing financial,
regulatory and technical barriers and identifying opportunities for new entries. The EMP also outlines a
goalofr 2 2F GKS {dFrdSQa StSOGNAROIE ySSRa (G2 0SS YSi
Preliminary screenings were performed to determine the potential that a generation project could
provide a coseffective solution for your facility. Before making a decisionniplement, 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 charges, and anyditibnal special facilities charges.

6.1 Photovoltaic

Sunlight can be converted into electricity using photovoltaics fdules Modules arerackedtogether

into an array that produces direct current (DC) electricity. The DC current is converted to aftgrnati

current (AC) through an inverte¢ KS Ay @SNISNI Aa AyiSNO2yySOGSR G2 |
system. The amount of unobstructed area available determines how large of a solar array can be.installed

The size of the array combined with teentation, tilt, and shading elements determines the energy

produced.

The district staff informed the TRC auditor that the districtasymitted tothe installation of PV for on
site generation.

Solar projects must register their projects in the SRE@isRation Program prior to the start of
O2yailiNHzOGA2Y Ay 2NRSNJ (2 SadlrofAakKk GKS LINR2SOilQa
participate in New Jersey's solar marketplace provides market participants with information about
developed ew solar projects and insight into future SREC pridiejer to Section 8.for additional

information.

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

- Basic Info on Solar PV in :Ndp:/iwww.njcleanenergy.com/whysolar
- NJ SolaiMarket FAQshttp://www.njcleanenergy.com/renewabl@nergy/programupdatesand-background
information/solartransition/solarmarketfags

- Approved Solar Installers in the NJ Markettp://www.njcleanenergycom/commercialindustrial/programs/ni
smartstartbuildings/toolsand-resources/tradeally/approved vendorsearch/?id=60&start=1
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6.2 Combined Heat and Power

Combinedheat and power (CHP) is the-site generation of electricitalong with therecovery of heat
energy, which is put to beneficial useCommontechnologies for CHihclude reciprocating engines,
microturbines, fuel cellsbackpressure steam turbinesnd (at large facilities) gas turbineBlectric
generation from a CHP systestypically interconneged to localpower distribution systers. Heat is
recovered fromexhaustand ancillary cooling systesxand interconnected to the existing hot water (or
steam) distribution system

CHP systems are typically used to produce a portion of the elguver usedonsite by a facility, with

the balance of electripower needssuppliedby grid purchasesThe 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 routedirough absorption chillers for the purpose of space cooling. The key criteria used for
AONBSYyAy3as: K26SOSNE A& GKS FY2dzyd 2F GAYS GKS aea
the recovered heatFacilities with continuous use for largpiantities of waste heat are the best
candidates for CHP.

A preliminary screening based beating and electrical demanditing, andinterconnectionshowsthat
the facility has dow potential for installing aosteffective CHP system.

The campus has moderate thermal load, however, installing a CHP system to replace the hybrid
chiller/neater is unlikely to be cost effectivéhiscombined with thedistrictsintent to install PV are the
most significant factors contributing to the low potential for ZHt the siteIn our opinion, the facility
does not appear to meet the minimum requirements for a esf§ective CHP installation.

For a list of qualified firms indW Jerseyspecializing in commercial CHP cost assessment and
installation, go tOnhttp://www.njcleanenergy.com/commerciahdustrial/programs/nismartstartbuildings/toolsand-

resources/tradeall/approved vendorsearch/
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