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Disclaimer

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

upgNdF RSa (2 GKS FIOAfAGeQa SApSdximate sdvind afedncl&igddrithidy S v (i
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 recommendddsimeport.

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 uncaitable variables. TRC Energy Serv{@&&Crnd New

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

QAGAYIGSR Ayaultftlriaazy O2aita |NBX olaSR ®ga ¢w/ Qa
contractors and vendors, and/or cost estimates fr&8 MeansThe owner of the facility is encouraged

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

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

installed costs vary frorastimates

bSé WSNESeQa /Sty 9y SNHepravitkl i tNis repordaeWstidates baged O Sy (i A
on program information available at the time of the report. Incentive levels are not guaranteed. The

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

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

The New Jersey Board of Public Utilit{telBPY has sponsored thid.ocal Government Energy Audit
(LGEA) Report f@rummond Central fiice Building

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

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

assistance to help facilitigmplement ECMs The LGE#Report also contains valuable informatioon
FAYEFYOALE AYyOSyidA@Sa 7TNEBY(NICED foMiBpBmedth@ECMS. £ STy 9y SN

Thisstudy was conductetly TRC Energy Servigg&RC)aspart of a comprehensive effort to assisew
Jerseyschool districtsn controlling energy costs and protecting our environment by offerimgde range
of energy managment optionsand advice

1.1 Facility Summary

The Drummond Central Office Buildinga one-story building constructed in 1950, thabtals 12,144
square fe¢of mostly office spaces he building has a center flat roof amdlont gable roof. Exterior walls
are finished with brick masongnd the windows throughout the facility are double paned. Exterior doors
are constructed of metadndwere found to ben good conditionInterior lighting consists of LED linear
tubes and32-Watt linearfluorescentT8lamps and fixture®oth with electronic ballasts. Lighting control
is provided by both occupancy sensors and manual wall switcledn@ and heating are provideloly
eightYork Packaged roof top units.

A thorough description of the facility and oursdrvations are located in Secti@n

1.2 Your Cost Reduction Opportunities

Energy Conservation Mea sures

TRCevaluatedthree measures which together represent an opportunity fobrummond Central Office
Buildingto reduceannual energy costs I$1,400and annual greenhouse gas emission8367lbs CGe.
We estimate that if alineasuresvere implementel as recommended, the projeatould payfor itselfin

6 years.The breakdown of existingnd potential utility costsfter project implementatiorareillustrated
in Figurel and Figure2, respectively. d@gether hesemeasures represent an opportunity to reduce
Drummond Central Office Buildi@gnnual energyise by2%

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

$30,000 $24,764
$24,764
$25,000

$20,000 - $17,008  $15,603

Electric
$17,003
41% $10,000

$15,000

Propan
$24,764
59%

$5,000

$0

%
Reduction

Electric Propane
8% 0%

$41,767

Pre-Implementation Co® Post-Implementation Cost

LGEAEnergy AudiReport¢c Drummond Central Office Building 1
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A detailed description dbrummond Central Office Buildifdgixisting energy usecan be found irSection
3.

Estimates of the total cost, energy savings, and fir@rnocentives for the proposed energyficient
upgrades are summarized belamwFigure3. 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 . . i Simple CQge
i Estimated Estimated Estimated

Electric Demanc Energy Cos ) Paybacl Emissions
. ) ; Install Cos Incentive  Net Cost .

Savings Savings Savings © o ) Period Reductior|

(kwh)  (kw) 6] (yrs)*  (Ibs)

Energy Conservation Measure Recommend?

Install LED Fixtures . $415.09 | $4,879.08
ECM Z2Retrofit Fixtures with LED Lamps ) $420.24 | $1,816.00 $340.00 | $1,476.00

TOTALS 9,292 34  $1,400.22 $3,783.08 $705.00 $8,078.08 5.8 9,357
* - All incentives presented in this table are based on NJ Smart Start Building equipment incentives and assume proposed equipment meets minimum performance criteria for tt
** - Simple Payback Period is based on net measure costs (i.e. after incentives).

LightingUpgrades generally involve the replacement of existing lighting components such as lamps and
ballasts (or the entire fixture) with higher efficiency ligigt components. These measure save energy by
reducing the power used by the lighting components due to improved electrical efficiency.

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

Energy Efficient Practices

TRGalso identifiednine low cost(or no cosjenS NH& SFFAOASY G LINF OGAOSao
can be significantly improved by employing certain behaviorabperational adjustmentsand by
performing better routine maintenanceon building systems. hEse practicexan extendequipment
lifetime, improveoccupant comfortprovide betterhealth and safetyas well as reducannual energy
and O&Mcosts Potential gportunities identified aDrummond Central Office Buildimgclude:

Reduce Air Leakage

Close Doors and Windows

Develop a Lightiniylaintenance Schedule

Ensure Lighting Controls Are Operating Properly

Practice Proper Use of Thermostathedules and Temperature Resets
Ensure Economizers are Functioning Properly

Clean Evaporator/Condenser Coils on AC Systems

Clean and/or Replace HVAGdFd

Perform Proper Water Heater Maintenance

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

For details on thesenergyefficient practices, please refer tBection5.

LGEAEnergy AudiReport¢ Drummond Central Office Building 2
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On-Site Generation Measures

TRvaluated the potential for installing esite generationfor Drummond Cetral Office BuildingBased
on the configuration of the site and its loads there is a low potential for installing any PV and combined
heat and power selfeneration measures.

For details orour evaluation anan-site generation potential please refer t&ection6.

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 wihéshieest 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 availatasnNJCEP, as well as other sources, to help reduce the
costs associated with the implementation of energy efficiency projects. Prior to implementing any
measure, please review the relevant incentive program guidelines before proceeding. This is ilnportan
because in most cases you will need to submit applications for the incentives prior to purchasing
materials or commencing with installation.

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

 SmartStart
9 Direct Install
1 EnergySaings 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 program. To
participate h this 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. Prograrrappeoval is required for som&martStart
incentives, so only after receiving papproval shoulg/ou proceed with ECM installation. The incentive
estimates listed above iRigure3 are based on th&martStarprogram. More details on this program and
others are available in Sectidn

This facility may also qualify for the Direct Install program which can provide turnkey installation of
multiple measures, through an authorized network of participating contractors. This program can provide
substantially higher incentives that Smatart, up to 70% of the cost of selected measures, although
measure eligibility will have to be assessed and be verified by the designatetliistallcontractor 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 (ESUpported directly by the NJBFESIP provides
government agencies witbroject developmentdesign, and implementatiosupportservicesas well as
attractivefinancing for implementing ECM&NnLGEA reportor other approved energy audi§ required
for participationin ESIPPlease efer to Sectiorv.3for additional information on the ESFogram.

Additional information on relevant incentive programs is located in Secti@n or:
Www.njcleanenergy.com/ci

LGEAEnergy AudiReport¢ Drummond Central Office Building 3
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2 FACILITY INFORMATIONAND EXISTING CONDITIONS

2.1 Project Contacts
Figure4 & Project Contacts

Name Role E-Mail Phone #
Customer

Rita Giacchi |Assistant Business Adminisn|agﬁacchi@jefftwp.org |973-663-3387
Designated Representative

Joe Yuhas |Supervisor Custodian | |(973) 479-936
TRC Energy Services

Moussa Traore |Auditor | miraore@trcsol uﬁons.cok732) 855-003

2.2 General Site Information

OnFebruary 27, 2017TRC performed an energy audititummond Central Office Buildingcated in
Lake HopatcondNew S NE S & © ¢ wnet@ih Jde dziasiirévid the facility operations anlelp
focusour investigation on specific energysing systems.

TheDrummond Central Office Buildinga 12,144square 6ot single floorfacility comprised ofoffices,
conference room, lunch room, copy roomm midlevel basement mechanical spae&d storage spaces
The building was constructed in 1950.

The fourdation consists of cash-place concrete perimeter wall footings with concrete foundation walls.

Exterior walls are finished with brick masonry. The building d&&enter flat roof covered with a white
membrane, and front gable roof covered wittsphaltshingles. The roafppeardo be in good condition

The windows throughout the facility are double paned andals®in good conditionExteriordoors are
constucted of metafp h @SNI £ (GKS o6dzAf RAY3IQa Sy@St2LIS Aa Ay
infiltration.

The majority of the buildig already hasnterior lightingmade up of mosthLED linear tubes, and the
remaining spaces are lit witB2-Watt linear fluorescentT8 lampsand fixtures Thereis avery small
number of compact fluorescemind incandescent lampghkroughout the facility Exit signs throughout the
buildingare LED types.ighting control in most spaces is provided by occupaeegas and manuatall
switches The facilityalso has exterior lighihg which consists bmetal halidelamps controlled with
photocelk.

The HVAC system consists of eifftark packaged rodbp units and onesplit direct expansion unit (DX)
The packagednits use electricity for cooling and propane for heating as the building is locatedhiiea
where there is no natural gas service.

LGEAEnergy AudiReport¢c Drummond Central Office Building 4
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2.3 Building Occupancy

The Drummond Central Office building is the main office of the Jefferson Township Board of Bducatio
The building is open Monday through Friddetypical schedule is presented in the table below

Figure5 - Building Schedule

Building Name Weekday/Weeken®perating Schedu
Drummond Central Office Building Weekday |7:00 AM - 5:30 PM
Drummond Central Office Building Weekend |N/A

2.4 Building Envelope

The foundation consists of cast-place concrete
perimeter wall footings with concrete foundation
walls.The building has a migvel basement which
was previously used as a boiler rodaxterior walls
are finished with brick masonry. The building has a
center flat roof covered with a white membrane, an
front gable roof covered with a shingles material.
The roof appears to be in good condition. The
windows throughout the facility are double paned
and arealsoin good condition. Exterior doors are construttef metatb h @SNIF £ £ (G KS o0dzAtf RA
is ingood condition with no signs of outside air infiltration.

2.5 On-Yte Generation

TheDrummond Central OfficBuildingdoes not have any easite electric generation capacity.

2.6 EnergyUsing Systems

Please see\ppendixA: Equipment Inventor & Recommendation¥ 2 NJ 'y Ay @Sy G2NE 27
equipment.

Lighting Syste m

As part of a renovation, thdistrict has retrofitted the majority of the building interior lighting with LED
linear tubes, and the remaining spaces aravlth 32-Watt linearfluorescentT8lamps and fixtures, and
a very small number of compact fluorescent and incandescent lamps. Exit signghthobthe facility
are LEDLighting control in most spaces is provided by occupancy sensors and manual whésviihe
facility has exterior light which consists0-Watt metal halideoutdoor walkmounted fixturesthat are
controlled with photocek.

LGEAEnergy AudiReport¢ Drummond Central Office Building 5
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Air Conditioning System (DX)

One 3-ton Daikin splitsystem AC is used tmmdition the server
room. EightYok packagedoof top units are used to conditio
rest ofthe building. The units are direetxpansion packaged wit
a propanefired furnace. Theyre sized from 3 to 1Gons and
provide a constant supplyof air. The units are controlled b
individualprogrammable thermostas. The thermostas areset to
maintain a heating setpoint around@2°F and a cooling setpoin
around 68°F (adjustable by tenants). Overall the HVAC syste
relatively new approximatelyfive yearsold), and appears to be i
good condition.

2.7 Domestic Hot WaterHeating System

Domestic hot waterdr the building consists of oriRheemnon-condensing hot water heater. The water
heater is electric with an input rating ofi®V, and has 20 gallons stme tank. The water heater is six
years old ad appears in good working condition.

LGEAEnergy AudiReport¢ Drummond Central Office Building 6
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3 SITE ENERGY USEAND COSTS

Utility data forelectricity andpropanewas analyzed to identify opportunities for savings. In addition, data
for electricity andpropanewasevaluatedto determinethe annualenergy performance metrics for the
building in energy cogter square fooandenergy usage per squafeot. Thesametricsare an estimate

of the relative energyefficiencyof this building.There are a number of factors that could cause the energy

dza$ 2F G(KA& o6dAt RAy3

2 O NBE FTNRY

CTRC

iKS
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Local weather conditionguilding age and insulation levels, equipment efficiemigyly occupancy hours,
changesn occupancyhroughout the yearequipment operating hours, anehergy efficient behavior of
occupantsall contribute to benchmarkingcores Please refer to the Benchmarking section within Section

3.4for additional information.

3.1 Total Cost of Energy

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

Figure6 - Utility Summary

Utility Summary for Drummond Central Office Building

Fuel Usage Cost
Electricity 112,840 kWh $17,003
Propane 10,494 Gallons $24,764
Total $41,767

The currentannual energyost for thisfacility is $41,767as shown in the chart below.

Figure7 - Energy Cost Breakdown

$41,767

Electric
$17,003
41%

LGEAEnergy AudiReport¢c Drummond Central Office Building
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3.2 Electriaty Usage

Electricityis provided byJCP&LThe average electric costerthe past 12 monthsvas $0.151kWh, which
is the blended ratethat includesenergy supply, distribution, and other charges. This rateisisd
throughout the analyses in this repotb assess energy costs and savinfze monthly electricity

consumption and peak demarate shownin the chart below.
Figure 8 - Electric Usage & Demand

Electric Usage & Demand

14,000
12,000
10,000

Electric Consumption
(kwWh)
(22
o
o
o

K . "o Wo bx@ K Wo \ \Wo ‘\‘6 ‘\‘6
A
e&eﬁeﬁ“&e S‘a““‘aﬁﬁe“ aﬁ $a‘c L ﬂ“ﬁ 3\‘9 30‘1 P"‘%\‘Z&Q&e&“e

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

Figure9 -Electric Usage & Demand

Electric Billing Data for Drummond Central Office Building

Period Days in Electric .
. i Usage Demand (k'Wibemand CostT otal Electric Cog
Ending Period
(kwh)

11/3/15 32 7,960 26 $1,200
12/4/15 31 8,600 27 $1,272
1/5/16 32 8,880 34 $1,322
2/3/16 29 10,520 32 $1,496
3/3/16 30 10,520 30 $1,495
4/1/16 30 7,640 26 $1,180
5/3/16 32 7,680 24 $1,185
6/2/16 30 6,920 26 $1,122
6/30/16 28 8,240 33 $1,285
8/1/16 32 12,160 46 $1,816
8/31/16 30 13,280 53 $1,998
9/28/16 29 10,440 48 $1,632
Totals 365 112,840 53.4 $0 $17,003
Annual 365 112,840 53.4 $0 $17,003

") | Sidahensray CTRC

Results you can rely on

= N w i al

o o o o o

Peak Demand
(kW)

o

LGEAEnergy AudiReport¢c Drummond Central Office Building



New Jersey's e

J | cleanenergy (\ TRC

program™ Results you can rely on

3.3 PropaneUsage

Propane service is provided bySuburbanPropane The averagecost for the past 12 months is
$2.360 Gallon which is the blended rate used throughout the analyses in this repiim. propane
consumptionis shownin the table below.

Figure 10 dPropane Usage

Propane Billing Data for Drummond Central Office Building

. . Propane TRC
Period Days in .
g Period Usage Fuel Cost Estimated

(Gallons) Usage?

9/22/15 30 492 $1,139 Yes
10/21/15 30 400 $920 No
11/20/15 31 595 $1,377 No
12/22/15 30 867 $2,006 No
1/23/16 31 1,076 $2,674 No
2/22/16 30 964 $2,237 No
3/21/16 30 1,096 $2,565 No
4/22/16 30 861 $1,993 Yes
5/23/16 31 722 $1,670 Yes
6/22/16 30 899 $2,080 Yes
7/20/16 32 1,199 $2,774 Yes
8/22/16 30 1,324 $3,327 Yes
Totals 365 10,494 $24,764

Annual 365 10,494 $24,764

3.4 Benchmarking

This facility was benchmarked usiagrtfolio Manager anonline tool created and managed thye United

StatesEnvironmental Protection Agen¢zPAYhrough the ENERGY $®Pprogram Portfolio Manager
analyzesg 2 dzNJ 0 dednBuRptignddatd, cost information, and operational use detaitgl then
comparesits performance against a national medigor similar buildingsf its type Metrics provided by
this analysis are Energy Use Intensity (EUI) and an ENER®xc®TARr select building types.

TheEUR & | YSI adz2NBE 27F | a&nlp@ sdudrelfaotQand itSsyfHe NtEhdardnetgicdodzY LIG A
O2YLI NAYy3 o0dzAf RAY3IEAQ SYSNHE LISNF2NXIFYyOSd / 2YLI NAY
for that building type illustrates whether that building uses mordessenergy than similar buildgsof

its typeon a square footbasis.! L A a LINBaSyiuiSR Sy NiHS MY & .§SRFeaaigp dzZNOS €
is the amount of fuel and electricity consumed by a building as reflected in utility bills. Source energy
includes fuel consumed to geneeatlectricity consumed at the site, factoring in electric production and
distribution losses for the region.

Figure1l - Energy Use Intensity Comparisond Existing Conditions

Energy Use Intensity Comparison - Existing Conditions

Drummond Central Office National Median
Building Building Type: Office
Source Energy Use Intensity (kBjufft 179.5 148.1
Site Energy Use Intensity (kBHu/ft 110.9 67.3
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Implementation ofall recommended measures in thisoat would improvethe buildingQa Sa EWlY I G SR
significantlyas shown in theable below:

Figure12 - Energy Use Intensity Comparisond Following Installation of Recommended Measures

Energy Use Intensity Comparison - Following Installation of Recommended Measures

Drummond Central Office National Median
Building Building Type: Office
Source Energy Use Intensity (kBjufft 171.3 148.1
Site Energy Use Intensity (kBfju/ft 108.2 67.3

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

percentile ranking from 1to 100. ®2 YLJ NBa @&2dzNJ 6dzAf RAy3Qa SySNHe& LX
nationwide. A score of 50 represents median energy performance, while a score of 75 meamnsilginmg

performs better than 75 percent of all similar buildings nationvade may be eligible for ENERGY &T'AR
certification. This faility has a current score of 59.

A Portfolio MaragerStatement of Energy Performan(8EP)vas generated for this fdiy, see
AppendixB: ENERGY STA&Rtatement of Energy Performance

For more information oiENERGY ST@&¢ertification go tohttps://www.energystar.gov/buildings/facility
ownersand-managers/existindpuildings/earnrecognition/enerqgystar-certification/how-app-1.

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

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

al Yy 3SNJ NB3dzA I N ex a2z GKFEG @2dz Oy (1S8SSL) GNXO1 27
availableto help you uséNERGY STBR2 NIi F2f A2 al yF 3SNJ (2 GNI O] @& 2 dzNJ
https://www.enerqgystar.gov/buildings/training

']
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3.5 Energy EndJse Breakdown

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

their proportional contribution to overall buildingnergy usageThischart of energy endises highlights

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

Figure13 - Energy Balance ¢band kBtu/SF)

Energy Intensity by End Use (kBtu/sqft)

5.095% 0.69 1%

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

Level of Analysis

The goal of this audit report is to identify potential energy efficiency opportunities,gr@ptize specific
measures for implementation, and provide information to tlrummond Central Office Building
regarding financial incentives for which they may qualify to implement the recommended measures. For
this audit report, most measures have eiged only a preliminary analysis of feasibility which identifies
expected ranges of savings and costs. This level of analysis is usually considered sufficient to demonstrate
project costeffectiveness and help prioritize energy measures. Savings are tatieelNew Jersey Clean
Energy Program Protocols to Measure Resource Savéatgs.tlne 29, 2016pproved by the New Jersey
Board of Public Utilities. Further analysis or investigation may be required to calculate more precise
savings based on specificomstances. A higher level of investigation may be necessary to support any
custom SmartStart or Pay for Performance, or Direct Install incentive applications. Financial incentives for
the ECMs identified in this report have been calculated based thERp€scriptive SmartStart program.
Some measures and proposed upgrade projects may be eligible for higher incentives than those shown
below through other NJCEP programs as described in Séttion

The followirg sections describe the evaluated measures.

4.1 Recommended ECMs

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

Figure 14 6 Summary of Recommended ECMs

Annual Peak Annual Annual Simple CQe

. Estimated Estimated Estimated
Electric Demanc Fuel Energy Cos Paybacl Emissions

Energy Conservation Measure Install Cos Incentive Net Cost

Savings Savings Savings Savings ® ) © Period Reductior
(kwh) (kW) (MMBtu () (yrs)**  (lbs)

Install LED Fixtures
ECM ZRetrofit Fixtures with LED Lamps . . $420.24 | $1,816.00 $340.00 | $1,476.00

| ECM Jinstall Ocoupancy Sensor Lighting Conols | _ 3749 | 12 | 00 | $564.89 | $2083.00 $360.00] $1.728.00 31 | 3775 |

TOTALS 9,292 3.4 0.0  $1,400.22 $8,783.08 $705.00 $8,078.08 5.8 9,357
* - 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 Upgrace

Ourrecommendations foupgrades to existing lighting fixtures are summarizegigurel5 below.
Figure 15 6 Summary of Lighting Upgrade ECMs

Annual Peak Annual Annual . . . Simple CQe
Electric Demanc Fuel Energy Cos L R Paybacl Emissi
Energy Conservation Measure . . . g_y " Install Cos Incentive  Net Cost y_ nﬂsspn_
Savings Savings Savings Savings © ® ® Period Reductior|
(kwWh) (kW) (MMBtu (%) (yrs) (Ibs)
ECM 1Install LED Fixtures 2,755 1.3 0.0 $415.09 | $4,879.094 $5.00 $4,874.04 11.7 2,774
ECM 2Retrofit Fixtures with LED Lamps 2,789 0.9 0.0 $420.24 | $1,816.00 $340.00| $1,476.00 3.5 2,808

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

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

Interior 174 0.1 0.0 $26.19 $190.95| $5.00 [ $185.95( 7.1 175

Exterior] 2,581 13 0.0 $388.89 | $4,688.17 $0.00 | $4,688.14 12.1 2,599

Measure Description

We recommendeplacing existing fixtures containiffigiorescent HID, olincandescat lamps with new
high peformance LED light fixturesThis measure saves energy installing LEDshich use less power
than other technologies with a comparable light output.

Additionalsavinggrom lighting maintenance can l@ticipatedsince LEDs have lifetimes which arereno
thantwice that of a fluorescentubesand more than 10 timeknger than manyncandescentamps

LGEAEnergy AudiReport¢ Drummond Central Office Building 13
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ECM 2: Retrofit Fixtures with LED Lamps

Summary of MeaslEeonomics

Annual Peak Annual Annual . . . CQOe
Interior/ Electric Demanc Fuel Energy Co e Paybacl Emissi
i i u < <
) i i i g_y Install Cos Incentive Net Cost y. mlsspn
Exterior Savings Savings Savings Savings © ©) © Period Reductior|
(kwh) (kW) (MMBtu (%) (yrs) (Ibs)
Interior | 2,789 | 0.9 0.0 $420.24 | $1,816.0Q $340.00| $1,476.00 3.5 2,808
Exteriof O 0.0 0.0 $0.00 $0.00 $0.00 $0.00 0.0 0

Measure Description

We recommend retrofitting existingricandescentHID or other lighting technologiesith LED lamps.
Many LED tube lamps are direct replacements for existing fluorescent lamps and can be indtddled
leaving thefluorescent fixture ballast in placdEDbulbs can be usedh existing fixtues as a direct
replacement for most othdighting technologiesThis measure saves energy by installing LEDs which use
less power than other lighting technologies yet provide equivalent lighting output for the space.

Additional savings from lightingaimtenance can be anticipated since LEDs have lifetimes which are more
than twice that of a fluorescent tubes and more than 10 times longer than many incandescent lamps.
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) | Teahensroy CTRC

program™ Results you can rely on

4.1.2 Lighting Control Measures

Our recommendations for lighting control measures suenmarizedn Figure 16 below.
Figure 16 6 Summary of Lighting Control ECMs

Annual Peak Annual Annual . ) . Simple CQe
U [N [ [——— Estimated Estimated Estimated paybadl Emissi
) i ul S §
Energy Conservation Measure 9 Install Cos Incentive Net Cost 4 mission

Savings Savings Savings Savings Period Reductior

(kWh)  (KW) (MMB  ($) ® @ ors)  (Ibs)

ECM JInstall Occupancy Sensor Lighting Controls 3,749 . . $564.89 | $2,088.00 $360.00 | $1,728.00 X 3,775

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 3: Install Occupancy Sensor Lighting Controls

Summary of MeasuUgeonomics

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

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

3,749 . . $564.89 | $2,088.00 $360.00| $1,728.00 . 3,775

Measurdescription

We recommendnstaling occupancy sensoit® control lighing fixtures that are currentlycontrolled by
manual switchesn all restooms, storage roomsand officesareas Lighting €nsors detect occupancy
using ultrasonicand/or infrared sensas. For most spaces, we recommelighting controls use dual
technologysensors, whicltan eliminate thepossibility of anylights turning off unexpectedlyLighting
systems are enabled when an occupant is detected. Fixtures are automatically turndioffraarea
has been vacant for a preset periodsome controls also provide dimming options and all modern
occupancy controls can be easily oviglden by room occupant® allow them tomanually turn fixtures

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

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

in remote locations In general, wall switch replacement sensare recommendedor single occupant
offices and other small room£xilingmounted or remote mounted sensogse usedn locations without
local switchingor where wall switches are not in the lingd-sight of the main work area and in large
spaces. We recommend a compreheng approach to lighting design that upgrades both the lighting
fixtures and the controls together for maximum energy savings and impriigietthgfor occupants.
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5 ENERGY EFFICIENT PRACTICES

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

certain behavioral and 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 maintesince plan that is customized to your facility. Consult with qualified equipment
specialists for details on proper maintenance and system operation

Close Doors and Windows

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

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

Develop a Lighting Maintenance Schedule

In addition to routine fixture cleaning, development of a maintenance schedule can both ensure
maintenance is performed regularly and can reduce the alezost of fixture rdamping and re
ballasting. By réamping and reballasting fixtures 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.

Ensure Lighting Controls Are Operating Properly

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

As part of a lighting maintenance schedule, lighting controls should be tested dntauahsure proper

Fdzy OllA2yAy3ad C2NJ 200dzZLI yOe &aSyaz2zNha>X GKAA NBIj dzA NB 2
timer settings are correct. For daylight sensors, maintenance involves cleaning of sensor lenses and
confirming setpoints and sensiity are appropriately configured.

Practice Proper Use of Thermostat  Schedules and Temperature Reset s

Ensure thermostats are correctly set back. By employing proper set back temperatures and schedules,
facility heating and cooling costs can be reducedvdtically during periods of low or no occupancy. As

such, thermostats should berggrammed for a setback of-B0°Fduring low occupancy hourseduce

heating setpoints and increase cooling setpoin@yoling load can be reduced further by increasing the
FLOAftAG@Qa 200dzLJASR &aSGLRAY(d GSYLISNIGdZNBE® Ly 3ISyYyS
as high as possible without sacrificing occupant comfort.
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Ensure Economizers are Functioning Properly

Economizers, when properly configured, can bedito significantly reduamechanical coolingHowever,

if the outdoor thermostat or enthalpy control is malfunctioning 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
YEAYOGSYylIyOS 2F GKS FIFrOAtAGEQA AN O2YyRAGAZ2YAYy A &aéd
thermostat/enthalpy control, inspection of control and daer operation, lubrication of damper
connections and adjustment of minimum damper position.A malfunctioning economizer can
significantly increase the amount of heating and mechanical cooling required by introducing excess
amounts of cold or hot outsidair.

Clean Evaporator/Condenser Coils on AC Systems

Dirty evaporators and condensarsilscause a restriction to air floand restrict heat transfer. This results
in increased evaporator and condenser fan load and a decrease in cooling system perfoidespieg
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 legdfective as particulate buildup increases. In addition to health concerns
NEfIGSR G2 Oft233SR FTALGSNRI FAEGSNB GKIG KIFIGS NBI
conditioning or heat pump system, increasing the load ondis¢&ibution fansand decreasing occupant

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

Perform Proper Water Heater Maintenance

At least once a year, drain a few gallons out of the water heater using the drain ifalvere 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 draftdod 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, soot or charred metal, thisigma/ou 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 covering the electrical
component on the tank.For water heaters over three to four years old have a technician inspect the
sacrificial anode annually.
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6 ON-SITE GENERATION MEASURES

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

fuel cellg 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&$G) emission reductions, demand reductions
and reduced customer electricity purchases, resulting in the electric system reliability through improved
transmission and distribution system utilization.

¢CKS {GFrdS 2F bSé WSNAES e 6uiages neB ddibuted gedetnoNdf allffokmg 6 9 a t
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 also outlines a
goal2 ¥ Tx: 2F GKS {GFrdiSQa St SOGNAROIE ySSRa G2 oS YS
Preliminary screenings were performed to determine the potential that a generation project could
provide a coseffective solution for your facility. Before making a decisiorimplement, 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 aaglditional special facilities charges.

6.1 Photovoltaic

Sunlight can be converted into electricity using photovoltaics f®dules. Modules are racked together

into an array that produces direct current (DC) electricity. The DC current is converted twatitgr
OdzNNBy il 6!/ 0 GKNRAzZAK |y Ay @SNI SN ¢KS AY@SNISNI |
system. The amount of unobstructed area available determines how large of a solar array can be installed.

The size of the array combined tvithe orientation, tilt, and shading elements determines the energy
produced.

I LINBEtAYAYIFINE aONBSyAy3a olaSR 2y (GKS FFLOAtAGE&Qa Si
elements shows that the facility had owpotential for installinga PV array.

In order tobe costeffective a solaPVarray needsertain minimum criteria, such dkt or southfacing

rooftop or other unshaded spaa@n which to place the PV panels. In our opinion, the facility does appear
not meet these minimum critéa for costeffective PV installation.

Figure 17 - Photovoltaic Screening
PV Screening Results
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LGEAEnergy AudiReport¢ Drummond Central Office Building 18



) | Teahensroy CTRC

program™ Results you can rely on

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

- Basic Info on Solar PV in Ndp://www.njcleanenergy.com/whysolar
- NJ Solar Mdtet FAQShttp://www.njcleanenergy.com/renewablenergy/programupdatesand-background
information/solartransition/solar-marketfags

- Approved Solar Installers in the NJ Markeitp://www.njcleanenergy.concommerciatindustrial/programs/n
smartstartbuildings/toolsand-resources/tradeally/approved _vendorsearch/?id=60&start=1

6.2 Combined Heat and Power

Combinedheat and power (CHP) is the-site generation of electricitplong with therecovery of heat
energy, which is put to beneficial useCommontechnologies for CHihclude reciprocating engines,
microturbines, fuel cellsbackpressure steam turbinegnd (at large facilities) gas turbines. Electric
generation from a CHP systemtypically interconnectedo local power 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 elgctwer used onsiteby a facility, with

the balance of electripower needssuppliedby gridpurchases 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 thugh absorption chillers for the purpose of space cooling. The key criteria

dzZA SR T2NJ aONBSyAy3ds K26SOSNE Aa GKS lFyzdzyid 2F GAY
ability to use the recovered heat. Facilities with continuous use for lamgatities of waste heat are

the best candidates for CHP.

A preliminary screening based beating and electrical demansdliting,andinterconnectionshows that
the facility has d.owpotential for installing aosteffective CHP system.

The facility hago boilers or thermal load that can contribute to the potential for CHP.

For a list of qualified firms iné\v Jerseyspecializing in commercial CHP cost assessment and
installation, go tohttp:/www.njcleanenergy.com/commercighdustrial/programs/nismartstartbuildings/toolsand-

resources/tradeally/approved vendorsearch/

Figure 18 - Combined Heat and Power Screening

CHP Screening Results
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7 PROJECT FUNDING /INCENTIVES

The NJCEP is able to provide the incentive namog described below, and other benefits to ratepayers
because of the Societal Benefits Charge (SBC) Fund. The SBC was créweskby S 2F b S
Electricity Restructuring La@999),which requires all customers of investowned electrc and gas
utilities to pay a swharge on their monthly energy bills. Aswstomer of a stateegulated electric or gas
utility and therefore acontributor to the fundyour organization is eligible® participate in the LGEA
program and also eligible teeceiveincentivepayment for qualifying energy efficiency measureslso
available through the NJBPU are some alternative financing prograstsiloled later in this section.
Please refer td-igurel9for a list of the eligible programs identified for eagitommendedeECM.

Figure19 - ECM Incentive Program Eligibility

SmartStaris generally welsuited for implementation of individuaheasureor smallgroupof measures

It providesflexibility to installmeasures at your own pace using-lhmouse staff or a preferredontractor.
Direct Instalcaters tosmall to midsize facilities that cabundlemultiple ECMs together. This can greatly
simplify participation and may lead to higher incentive amoubtg, requires the us of preapproved
contractors.

Generally, the incentive values provided throughout the report assumenta@tSQart program is utilized
because it provides a consistdrdsis forcomparison of available incentives various measures, though
in many cases incentive amounts may be higheoulh participation in other programs.

Brief descriptions of all relevant financing and incentive programs are located in the sections below.

Further information, including most current program availability, requirements, and incentive leaels
be foundat: www.njcleanenergy.com/ci
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