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1 INTRODUCTION AND BACKGROUND

The Buwlington Township Municipal Complex consiats of i municipal bullding. wihletie fields, und
ncillury buildings. The municipal building was constructed 1 1979 and 18 4 two stary 51,000 square
foot wiructure, locuted a1 251 Old York Road, Burlington Townuhip, NI, It je o mulifheeted building
which cludes p publie mesting oo, courttoonm, administrabive offives, coungil chambers, mayor's
office, trengurer, tax ¢ollector, police department, and holding cells. Also on this property aie gevemnl
athletic fields with outdoor lighting, walkwiys, snack shaok, el pumping ares, and garage ared. The
nthletic felds have fennis conrts, soover fleld, and foothall field, The fuel dispensimg aren hus wo fuel
pumps for the municipal fleet und the garage area by four bays for workshops und stomge.

Mew Jersey's Clean Energy Program, funded by ihe New Jersey Board of Public Utiliiles, suppors
encrgy. efficiency snd sustainubility for Municipal und Locul Government Energy Audlis, Through the
suipport of a ity trust fnd, New Jersey 1 ahle to assist state and loeal authorities in reducing energy
consumption while increusing comfor, '
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20 EXECUTIVE SUMMARY

This report detls the results of the Burlington Township Munigipal Complex m Builingion Township,
NI which eonsists of o municipal building. athletic fields, and ancillary buildings, The municipal
budlding ncludes the courtroom, adinlindstative offices, police departient, and holding cells, The
comples also hiuses séverl alhlette flelds with outdoor Hghting, walkways, snack shack, fuel pumping
aren, il gorage aren. The following areas wero evalunied for energy conservinion measurgs:

© o Premium efflciency motors

* Exderior Hghtling replacensni
t Daylight controls

¢ Exil sign upgradis

© Pump upgrades

* Roiller replacemisnt

“ Variable speed drives

Various potantisl Bnergy Conservation Monsures (FCWMs) wore ideniified for the nbove cotegories
Potential ponual savings of $ 14800 lor ihe recommended ECMa may be realizeéd with o payback of 5.2
years. With incentives eguiling $12,300, (he payhnek ls 4.8 vears,

The ECMs idenitied in this repon will allow for the Bullding o reduce its energy usage and (1 pursued

haa the opportunity (o qualily for the New Jersey SmanStart Bulldings Progoom, A summury of he cosis,
savinga. nnd paybacks for the recommended BECMa follows:

FEOR-3 Tnstall Premiinm Eficiency Motors
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ECM-2 Lighn Replacemeni
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A0 EXISTING CORDITIONS
al Building = General

The municipal building is & two story 31,000 square fool situcire, constructed in 1979, ingludes a pubilie
meehing room, courtroom, municipal administrative offices, and the Police Department. The mam
ciilrance aren opens fo o lwa story rofunda with o forge dome skylight. This unique design illows an
abundance of sunlight Into the center of the entrunce lobby. The municipal offices are open 1o the public
from 9:00 AM 1o 5,00 PM five duysa week and are oceupied by about 50 peaple.

Construgtion of the building’s exterior wally consiats of brick fimsh with wood framed siuds and Turred
aul on the interfor with @ plagter iniih or paneling. The ground floor has severa] windows along the
Building exterior; the second ooy has windows spaced olose wgether wround the entire perimeter of the

cirele shaped ures All the windows are double pune glass and in sverage condition, The bullding’s roof
has u rubber mombrane.

The amack shaek (8 o single story aructure that is open during the summer monthn only and served drinks
and fee eream, I consrugted of eunerete masoney unlt (CMLU) block wells on & conerete Toundation.
There 1a no heating, and the building hos severnl outdoor ght fixtures

The gunge building s consiructed of CMU bloak walls on a concrote Toundation with a pitched roof. It
serves on i stovapge wren and workshop, There are small electtie leaters which sre winmed on whon
oecupied. One Bay hus o wall mousted propane heuter which is wimed on and ofT based on occupancy,
There 12 no wir conditioning,

A2 Utility Usnge

The utilnies serve the entine r.qm[ih:x ared e lude nfm:h'h:lt;,r il naturnl. gos,  Bath életino md gos are
purchused from Public Service Eleotre and Gas (PSE&C), The ¢ontplex does not pay for water.

From February 2009 through Januury 2010, electrie ushge was approximately 992,640 kKWh at o cost ol
about 147,300, Apalyzing electricity bills during this period, the building was ehurged o demand unit
coil of 51132 per KW; and a blended ami cost of 56,148 per kWh  Elestricily weage varied since this
Building has heat pumps which cofisume power year around, Higher power readings occuired in the peak
monihs during summer ind winter.  Annually, the building required about 6,600 thams of natiml g
Hased on the manual cont of ubout 87,200, the blended prive per therm wis about $1.09. Gas cansumplion
wan the highest i the winter months to heat the building. Utility data can be found in Appendix A

Electrieity eommodity supply and delivery is presently purchased frem PSE&G, The delivery component
will always be the responsibility of the uillity thul connects the fcility o the power grid or ges ling;
However, the supply can be purchased from o third party. The elegiricity commiodity supply entity will
reduire submisgion of one to three years of past energy bills Controet fermme can vary among suppliers. A
liat of approved eleetrical energy commodity suppliers can be found in Appendix A,

13 HVAC Sysiems

330 Spoce Heaung Sysiem

Mew Jersey BPU - Energy Aadifs
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The primary source of hewr Tor the mumerpal bulldmg s o single cast won Burnham boiler, Muodel # TP-
513 which haw an inpui of 2,380 MBH i is located (n the basement. The math burmer {8 o Webster
Burner, Model # JBIG-07, The boiler wun imutalled over 10 years ngo and I8 in average condition. The
holler supplements o witer source heat pump loop which serves 49 heat pumps loested throughout (he
facility. During the winter, the water in the loop 18 supplicd a1 BO"F and retums around 70°F. The loop hus
asingle 3 way villve in the boiler room whigh direcis some water inte the boiler and the remaining water
continued 1o the hent pumps. In the summer months, the water s supplied trom the cooling tower al
approstinitely 87°F and returmed bout 97°F, The cooling tower fan maintaina the supply water setpoini.
The main clreulatiing purmps are 20 HP each and only one nms at o time. The pumps are in average
gondition,

The sinck shack does nol have heating while the gamge areiis have limited use electrie henter and o
il prepane hejiter,

132 A Conditimmg Systems

The air conditioning syslem consists of one closed loop evaporative cooling tower of approximutely 93
s awd varloud heat pumps, The cooling tower (0 4 two slage fan control with a single recireulntion
pump of 2 HI

The hewt pumps e vatious. sizes, und controlled by o local thermostut. Some heut pumps hive heen
ehanged redently, but most are in dverage eomlition,

133 Building "fmtll’nlldﬂ nind Exhiaust Sysleris

Privnary ventilation ls provided by the operable windows loeated thioughoul the simdipal building, Thie
budlding his # series of oiside sir dugts which run from the rool and serve the heat pumps. These ducts
do nol have fans und each heat pump pulls in the unconditioned outside air. At each heat pump 15 o
motorized domper that closes when (he unit is off md opens when the unif i= on However, due 1o
inereaned maintenanes and decrensed billty of the motorized dampers, the duets hnve been capped.
Phie toiilet exbhuuan Gins apersie wilh the light switeh in each oom.

da Control Systems

HVAL gontrols b this building ore at logdl thermostais [Fom each heat pump mierconnecied w0 a muin
cafitrol paiiel neated in the botlér roam, The control punel maintaing the loop seipainis through elibier the
boler ar :nniinu tower, dﬂpmnling LT ihe senwon,

The spree temperature setpoints for (he occupied mode are 72°F in the hoating and 72°F in the cooling
seasony, setpoiits for the unoceupled mode are 62°F 1 heating and 82°F In the summer months, The
typical oceupled hours areé Monday through Friday 6 am < 10 pm. All other times of the ‘week api
Satiirday and Supdiy are unocoupied. All thermostatd ave o day and night schedule.

35 Lightbg/Eleetrleal Systeiis
Must of the lighting fixtures are composed of F32T-8 lamps that use 32 watts per lump und the recessed

lghting Axtures undlize compaet Niorescent lumps, Some exlsting Axtures hmve T-12 lomps and mognetic
ballsin. The exit lighis are ineandescent, and not energy efficient,

New Jersey BPU - Energy Andits
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Ligghting in the municipnl office areas are controlled by individiml switches t the entranee to ench room
Lights are lett on during normal business hours; generally, for eight o nine hours daily

There are many vuldoor lighting fixtures which serve the parking lot, exterior building iHlumination, snd

sports Dields and are of various technologies meluding low pressure sodium, mercury vapor, and
incandeseent. Mot of these lxnires are pole mounted; some are directly mounted to the building.

16 Plumbing Systems

Diotssestic hiot watet (s jeneraled by 18 wmall electtie point of wise hot water henters with an fiput of 1.3
KW each, These units nre located close 10 enoh fixture and are m good condition,

Two restrooms ure located on ench Moor und two restrocms (0 the pollee ures Al fxiures are standied
high Now type,

New Jersey BPU - Energy Audits
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40 ENERGY CONSERVATION MEASURES
.1 ECHM-=]1 Doller Replucomoni

Spuce hestimg is provided by a single botler and series of henl paimps. The boiler ls an atmosjtheric type
with un estimated efficiency of 75%, It wor manufsotured by Burnham with an wput of 2,576 MBI and
16 fired with nadurnl jus. There are 49 hont plamps throughout the building with o total unpunitg of 1532
(ong. The heai pumpé extmuet the heal from the water loop m the winter months to provide heat 1o each
drea, wihile the boller maniaing the loop sl approximately 70°F. This ECM evaluated replacing the
exiuting atmospheric boiler with two new high efficiency condénsug bolers. The condensing boilers

have & ligh lurn down rmtio to allow for part load conditions and would be connected direcily o the
exteling hot water loop.

Review of the gas uiiliny bills determined that the existing botler congumes aboul 6,590 therms anntally,
With estumated avernge efficiencies of 94%, the proposed new condensing bodlers will zave
n;bpmxt'mntnlj.- 1,200 {horms urmiimlly. The proposed boiler eMoiency mting I8 bosed Oon the use of two
MOD CON High Efficiency 94% naturnl gas boilers with 850 BTUH tnpul eagh.

I adibition 1o the two new bollers, other componenta of this memsare inglude o pew direst vent flue
system, modificatons to the hot water piping i the beiler room, avd intereonnection 1o the existing
conirol panel

Candensing bioilers buvee an éapected 1ifie of 20 yeurs, iecording o ASHRAE, und toial encrigy aavings
over the life of the projeat nre estimmted at over 24,000 therms and $26,000,

The implementation eoal and savings eelided (o s ECM are presented in Appendix 1§ and summarized
el
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This mossure {5 nol recomtended.
4.1 ECM-I Variable Spoed Drive for Main Clrenlating Pumps

The building uses many heat pumps Tor heating ind sl conditoning. Not all conpressors are on ill the
tirme due 1o diverse loads in the varjous spaces, However, the main elreulating pomp rans 6l 4 eanstint
speed  Energy savings con result if the pump 15 allowed to slow down during part load conditions. It |s
proposed (o install & varinble speed drive (VSD) to vary the pump motor speed bused on heating and
cooling loads, This measure would requure a control valve to be fnstallied on each heat pump 1o stop the
low of water when the compressor s off, When the compressor (e off, he valves will olode wnd loop

pressure will builld up, The incressed pressure will be sensed by @ new loop pressure sensor which will
then eommuand the VSID to slow the pump o save onergy.

New Jersey BPPU - Energy Audins
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This messure will require the exmbing pump motors (o be changod 1o duty riled invirier motors o be
compatible with the new VSD. Following (mplementation of thin medsure, It (3 expeeted (hat the
builduy's annual electriclty consumption will be reduced by approximiately 18,500 kW,

Vunable speed doves have an expecied life of 10 years, aceording w the manufacirer, and 1otal energy
savings over the life of the projeot nre estinmied ot 185,00 KWh and 827,000,

The dmplenventation cosi and savings related o this BOM are presented in Appendix © and summanzed
below!

ECM=2 Yarlalte HEuml birive fnralilu l.':lraulillui Puinipn
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a4 EC M0 tnstall Premium Efficlency Muotors

The mumcipal building vses 8 main warer loop 1 provide water 1o all hear pumps Tor year fotird
aperution, During the summer montlis, the loop water 18 cooled by o cooling lower whioh Tis & saparte
coil to ssolute the loop water from the tower water, In the winter, the boiler provides supplementul heat (o
midiitam o 70T loop emperiture. Throughout the veor, water is cirouldated by two pumps with ane
runming ot o time. Bach pump g powered by o 20 HP standard efficienay motor, This measure will toplace
bath motors with premium efficienay motors, which will save encrgy.

The energy wvings were. onloulated by applying the existing and proposed motor effleiencies W the
ainnl operating hours, The differenee resultod in an snnual wvings ol 10,000 kWh per yenr. Supporting
enlonlmions, includmy all assumptions and the annual energy usage 18 provided in Appendix 1D,

Mew motors hive in expected life of 18 years, according to ASHRAE, and tatal energy savings over the
bt of tie project are estimated at [HO 000 KWh, totaling $25,200,

The implementation coat ond aivings reloted o this EOM are presented in Appendix D and summarized
helow:

ECM-3 Inanall Premium EMcloney Motors
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ded  ECM-4 Reploce Exit Signs with LED Type

The building has approximaiely 17 Interior exii sligns wiih incandescent bulbs which are on continuously
Replacing these signs with newer LED technology will save encrgy. In nibdition, the LED signs mquire
beas sintenance singe LEDs huve a typical Hife of 100,000 hours

The energy saving for this measure wak caleulated by applying the oxisting and proposed fixture waitnges
to the edtimated times of opertion.  The difference resulied n an annusl savings of 3300 KWh per yeur.

Supporting calculations, ncluding all assumptions for Hghting hours and the anual energy usage for eacl
fisthire §s provided In Appendiz E

The signs have nn expected life of 10 yews, sccording o the manufaeturer, and Woml energy savings over
the lile of the project are estimated ot 33,000 KWh. totaling $4.000,

The implemenation gost and savings relued o this ECM are presented in Appendis B ond summanzed
bl e

ECM-4 Roplace Tixit Sigos with LED Type
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This measure is recammended.
4.5 ECM-5 Light Replacement

A comprehensive fixiure survey was conducted of the bullding and grounds: The exterior lighting for the
packing lots and wilkwiys consisted of older technology Illuﬂ pressire sodlum and imetal halide Tanps,
Upgeading fhe outside Gstures to induction type lighting wis nesessed. Sorme interiorn fistunes contihied
T12 tamps and older siyle balinsts, Nower wehnology T-8 limps and electronic ballasts are propased for
the older interior fixiunes

The twial enargy saving for this measare was caleulated by applying ihe existing and proposed [istune
wattiges to the estimated Gmes of opermtion. The difference resulied in an annual savings of 53,260 kWh

per year. Supporting cnleulations. including all assumptions for lighting hours and the anmual endrgy
urage for each Txture is provided in Appendix 7.

Lightmg has an expecied life of 15 years, according (o the manufacturer, and total energy savings over the
lifir of the project are estimited o 798,900 kWh, Inlu1inﬂ L1800

The implemeniation cost and savings reliled (o this ECM me presented i Appeiidix F and summarized as
feillivws:

New Joersey BPU - Energy Audiis
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EOM-3 Lighi Beplucement

Etl#m: L|I|H.l- .
ikl gaitiis Aiiiindl Lluiiiy Saviigs Pomiinlial LTI |ig:|.[|u|.
Lol Ineaighise® | {w il inosiiiead | Daiili nedisl v
[ ebiy B i Tl R
i ] W KW Fimfliyie ¥ ¥ Yoo V¥ win
32 804] i i 161 i 1T el ] T 4.4 i fi

= Iiswiiiive sl i ger dhie Mesw Bisreey Siam Sun Progi oo, 2000 Desscrpiiee Lighing an e

linterlor Lnllll

Diiskgatiiy Apaiial Ll Seviigs P eiiliil il ke Payhmk
i biivwitiiwe® | Qawlilvimid Gasiadisis | dadil e ivigi
IEcw ey P 1] Tl kil
3 B | kWi Clilhiss 5 3 Vi e
Loz | 37 oo | 4 j A i NI i U

= TN B e = Thint i lﬂ'-r'-:r Bimein S l"ll\l.l'll'il. LY 'l"llr'-i'nl'lll'-'r “ﬂﬁhii "'af"|'"|ll LLLIET!
Thies measure is recommenided,
46 ECM6 Duvlight Controls

The cemer mrium area has o large dome skylight which allows sunlight to (lhiminae moeh of ths aea
Om o sunny day, the entine rotunda is Tilled with naturad light and is very bright. There are approsimately
19 wall moumed light fixtures that sueround and dlaminate the romda. These Hghts are igher efficiency
colipid) Huoreséent bullis; hiwever, they are lelt on when the ared is sulfielently Huminated by oatural
light This measine pssessed controlling these fixires with photovolime sensors (o redice energy

The energy savings for this measure was caleulbled by applying the Tixture wattages to the times the
Fixtures could be shul off during the doy, Thie ainuil savings esilted i 470 KW pel year, Sippoitiing
caleulatlons, eluding lighting hours and anniiel energy usage are provlded (i Appenidix G,

1 i= aiviended bo install phatovislinic sansor in e romda o b ofl ihe fistores during periods of ample

sunlight. The sensor will be wired o the Tight circuits and will puommtically wm ihe lights off based
bty K it of suplight,

Photovolalo sensors have an expected Hite of 13 years, neeording o the manufacwmer. The total energy
savings over the 1R of tho prajeot and estimated ai 7,050 EWh, nnd 31,500,

Thie implemenintion cost andd savings relited wothls BOM are presenied in Appendis © and summarzed
us Tollows:

TN A NV
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ECAM-b [lﬂllim onirals
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.7 FECH=T Shutting O Hoeuter in Gorage

Thie olitside gurage bullding hud one Bay thal was devoted al one Hme 1o garden supplies and lguids tha
vould freeze. An electric heater was installed o keep the bay temperuture avound 45°F . The garage i no
limger storing the chemicals so the heater onn be turmed off durmg the winter

The eiergy saving wai onloulated by applying the glocirical requirements of the henter (4.5 kW) 1o the
extinuiled time of annisl opesition.  The annual savings resulied in 3,940 EWh per year.  Supporiing
caleulalions, inullldmg ull assumpiions lor |i|;h||ng hours and the annunl ENErgy nuage s pmwdwj in
Ajrpendix 1,

This measuie does not have a life expectiney beapuse |1 myolves decommisajoning an exiating system.

The imploweniation cosl and savings teloted 0 thie ECM e presenied in Appendiz H and summnrized
below
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This mieanuie i recommendedl,

4.8 ECM-8 Purchase More Efficlent Heat Pamps

The fucility direetly purchises the heat puinps (o replace ulder, broken wirits. This measure evaluated the
purchase of more efficient models as oppased to standard efficlency units,

The energy suvings for this measure wis enlculated by taking the chunge in €iTiciency from 10 EER to 13
EER und applying the unmul run time for a typeal 3 ton unit. The difference resulted in an anmual
savings of LEOD KWh per vear per heat pump replaced, the budgetary cost is the ineremental eost between
u standued and higher efficiency heat pumps. Supporting ealoulations, ncluding wll assumptions for the
annunl energy usage for & provided in Appendix |,
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The heat pumps have an E.ﬁp-l’.'l:ll:d ife of {0 yours, nccording o ASHERAL, and ioinl ENErgy BUVINGS over
the life of the project are estimuted al 72,200 kWh, wialing $9,500,

The implementation eost and savings related o this ECM are presented i Appendiz | and summarized
bislow!

ECM-A Furelinse Mare ielent Hent Puip
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This messure @ recommeanded,
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50 IFROJECT INCENTIVES

L1 Ineentives Ovorview
300 New Jersey Pay For Performunee Progrm

The building will be eligible for meentives from ihe New Jersey Office of Clean Energy. The mosi
significant ihcentives will be from the New Jersey oy for Performunce (P4P) Pragram, The P4P progrom
14 desyned for qualifed enstgy conservalion projects in facilities whose demand in any of the preceding
12 montha exceeds 200 kW, However, the 200 KW/ month average minimum has been waived for
buildings owned by local governments or municipulities and non-profit organizations, Facilities that meet
(lite eriterion st also achiieve & minitum performince target of 15% enerfy reduction by using the TIFA
Forfolin Manager benclimarking woal before and after implementation of the measuie(s). 1T the
participnt 18 8 mumcipal electric company customer, and o customer of w rogulited gs New Jersey
Lhility, only gns measures will be ehigible under the Program, American Recovery and Remvestment Avl
(ARRA) funding, when avuilable, may allow oil, propane and municipal eléctric customers 1o be eligible
for the 4P Prograom. Available theentives are as follows:

Ineentive #1: Energy Reducnon Mlan = Thiz meenuive & designed 1o ofTker the com of services associated
with the developmeni of the Encrgy Reduction Plan (ERP), The standuaril incemive phye $0,10 per sjuare
foot, up to 4 muximuem of $50,000, not to exeeed 50% of facillty ammual energy cost, puid ofter approval
af wpplication, For talding sdils funded by the New Jersey Bourd of Public Ubilities, which receive un
il T84 incentive foward performmnce of the enetgy audit, Totlities are only eligible for an addiional
FO05 per square fool, up toa maximum of $25,000, miher than the slandard meentive nofed above.

lnventive #2: lustallution of Recommended Medsdres — This ineentive s based oi projected energy
suving s designed 1o pay approximately 60% of the total perfurmance-based imeentive. Biuse incdntives
deliver 30,1 1/kWh and $1,10/therm not to exoeed H% of 1otal project coal

Ineentive #3: Posi-Construction Benchmuarking Beport - This incentive (¢ pald afler ncceptinee of a report
OV energy savings over one vear ulllizing the Enviraamental Peatection Agency (EFPA) Parifolio
Munager bepchimarking tool. Incentve #3 hase meentives deliver S0.07KWh and S0 701kerm wot 1o
exceed 20% of tolal projec) cost

Copibintng Incentives 83 and #3 will provide o twinl of $0.187 KW and 81 8Aherm nat (o exgeed 50% ol
tirta] project cont. Addittonal Inventives for #2 dand #3 are inereased by SOO03KWE and S0.05 herm for
eagh percentuge inoresse ahove the 13% minimum target 1w 20%, caloulnted with the EI'A Porifolio
Whinoger benchmarking fool, nol to exceod 308 of tom] prajeot oost

102 New Tersey Smait Start Program

For This program, specific mcentives for energy conservation mensures ure eatoulated on mn individual
Baigw itilizmg the 2010 New Jersey Smnit Stard incentive progrmne.  This progiam provides imcentives
depeiident upon mechanical ind elevtrieal equipment, 11 applicable, Inceritives from this program aie
reflested in the ECM summiaries and attaehed appendices

IT the building qunlifies nnd eniors into the New Jorsey oy for Performunce Progrom, all encrgy auvings
will be mcluded in the wtal bullding energy reduction, and savings will be applied towardy the Pay for
Peiformance imcentive. A praject 15 not upplicable fur both New lersey incentive programns,
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§.4.3 Hn:ruy Eifcwnt amd Conservation Bloak Grmi

Following ia a briel summary of the Energy Efficient and Conservation Block Crant (EECBG) program.
The Energy Efficiency and Conservation Black Grant Complele Progrm Application Package should be
conmilied for rules and regulinons,

Additional Tunding is availalile to loca] government entities through the BECRG, @ pant of New letsey's
Clean Energy progrmm (NJCEP). The grant (s for looal government entities anly, and can affien the eost
of energy redustion Implementalion o a maximum of $20,000 per billding.

Thik program s provided in conjunetion with NJCEP fundmg aind any atility inceniive programa; (he total
amount of the three incentives combined connot excesd 100% of project cost.  Fumds shall first be
provided by NJOEPR, followed by the EECBO and any utility incentives avmilable to the customer, The
bl amount of the ineentive shall be determined by TRC Solutions, a third party technicnl eonsulting
firm for the NICEP

lin order 1o receive EECBG mdentives, lodal govermmenis miial fisd have received o Direct Block Groni
trom the LS Departiinent of Enetgy, A Hal of the 512 qualifying mainicipalives and counties s provided
an the MICEP webmte, Quabiying municipalities must participate in at leaat one eligible Commercinl &
Industridl. component of the NICEP, utility incentive programs, or mstall building shell mensures
recommended by the Local Governmen Energy Audb Program. Eligible conservation programa through
BUCER el

= Pay for Performance
NI SmartStart Buildings for measures recommended by a Local Government
Energy Audit (LGEA) or an equivalent audit completed within the Lust 12 montlia
s Applicss may propose o independently install bullding shell messures

recommended by o LGEA or an cquivalent sudit,  The audit must hove been
completed within the paat 12 monihe.

e Any eligible ulllity energy efficiency incentive program

Mol Todilities owned or lensed by an oligible Igonl governmeni within the Stote of Mew Joreey nro
eligible tor this grant. Ineligible facilines inolude casined of other gambling establishments, aquariums,
2o, goll courses, swimmming pools, and any bulding owned or leaned by the United States Pederal
Ciovermment, Mew construdtion |« alea ineligible,

514 ARRA Initiative "Energy Efficiency Programa Uwough the Clean Energy Program”

Thet American Recovery and Reinvestment Act (ARRA) Initiutive is available 1o New Jemey oll, propie,
cooperative and municipal electrie customers who do not pay the Societal Benefits Charge. This churge
i e seen an any electrie bill ag the line itlem “SBC Charge,” Applicants can partictpale 1 this program
i compunchion with other New Jersey Clean Energy Progrom initmtives including Pay for Performance.
Lodal Governmenl Energy Audity, uid Diieet liptall programs,

Funding tor this program s dispersed onoa Gig) come, fra serve bans until al] funds ore exhausted, The

progrom does nol lmit the wianivipality (o a mininium or maximum ineentive, and the availubility of
funding cornot be determined prior to application. 1F the mmicipality meets all gualifioations, e
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appllention must be subimiitied o TROC Energy Solibions for review. TRC will then determing the anmnumt
of the incentive based on projected energy svings of the project. Tt i fmportant 1o note that all
upplications for this incentive must be sulymitted before implemeniation of energy conscrvalion measurcs

Addditional wformation is availuble on New Jersey's Clenn Energy Program website
8.3 Bullding Incentives
321 New lersey May For Perfarmange Prograti

Under meenfive #1 of the New Jersey Pay for Performunce Frogram, the 31,000 square foor bullding s
eligible for aboul $2,600 towards the development of an Energy Reduction Plan. When caleuluting the
titil amownt under Incentives #2 and #3, all energy conservation mensures ure apphicable as the smount
veceived s based on bullding wide ensrgy Improvements, However, sinve ihe overall energy redustion
fivr the buildingg 16 tess than the 15% minimum, the building m not eligible to reeeive monios based as
discussed above 1 seotion 5,11

522 New Jersey Smart Start Program

The Burdington Municipal Complex m elypble for several mecentives avaluble under New Jersey Sman
start Progradis The folal amouant ol ull quuliﬂnr.’: incentives is about 313,000 and incliudes installing new
premium efficiency motors and upgrades 1o the lghting svstem.

Unier the Locnl Clovernment Fnergy Audit Progrem that Barfmgton Townahip has entered into, this

report wag paid for by NIBPU, However, applicants nol mstilling a specified level of messures within
oite year aller the Audit Repor (& approved mist pay back o the Program, 25%; of the ingentive recelved,

Incentives gannel be scoeptod under mulitple NJICEP progrmms
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att ALTERNATIVE ENERGY SCREENING EVALUATION

.| Ceeodliermul

Greothermil heat pumps (GHP) teansfer hes) betwesn the constiunt teniperatine of (he earth and the
building o muintm the buildmg's interior space conditions, Below the surfuoe of the earth throughout
Mow Jersey the temperature remiing (i the low S0 range theoughout the year. This sble fempaoratiie
provides o source for heal in the winter and @ means 1o reject excess heal (n the summer, With GHP
systems, water 15 ciroulaied between the building and e piping buried i the ground. The ground heat
exchanger in o GHP system 15 made up of a closed or open loop pipe system. Most common is the closed
leap in which high denslty polyethylene pipe e buned horzontully ot 4-6 feet decp or vertically nt 400-
500 feet deep. These pipes ave filled with un environmentally frendly antifresze/water solution that wots
us i heat exchanger, In the summer, the water pleks up heat frem (he building and moves 1 o the ground,
in the winter the Eysiem rivarses ol el picks up heat fom the ground and moves i o the bullding.
Hear pumps make eollection and tranafer of this heat w and from the building possible,

Thia hlllldl!lu iigen willer siwiroo hend pumps to meet the HVAC requiremenis, L.ocal pompunies wie
gomtieted Tor prelimiuney pricting on the well drilling and the estimated cost for drilling and mstalling ihe
tare holes and associaled cijiipiment wround $500,000. Ths price ia busid upon rlrilhng for tho bores,
matullation af vertical piping down (o 400 feer, grout and installation of o manifold vaull located outside
ol approximately 6'x8'512° 10 combine all the piping. The new piping would then be routed to the
cuoling lower loomtion, At this point, the new supply and return well piping would ¢onnect (o the existing
kijiply anil refum jping 1o thé conling tower on the ouisde of thi liulldmg The aodling. tower will be
removed, Any eosing needed would be additional coste.

Due to the long payback period, this mennare is nol recommmended,

GEOTHERMAL SCREERING
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6.2 Saliar

B2 Fhotovoliiie Rooltop Solar Power Generation

The Mumuipal Building was evalused for the potential 1 insiall rouliop phatovaliae ('V) solar panels
for power generution.  Present technolagy meorporates the use of wolar coll aruys that produce direet
curtent (DC) eleetrienty,  This DC current by converted 1o alternating cwrrent (AC) with the use of an
elecirical device known as an invetler

The PYWATTS solar power generation model was unilized to ealoulite PV power generation, The New
Jersey Cleun Power Estimalor provided by the New Jersey Cloan Energy Program is presently heing
upidmed; theralore, (he aite recommeanded wee of the PYWATT solar grid analyzer version 1 The closest
city wvailable in the model 18 Philadelphin, Pennaylvania and o fixed (1 ey ype wir utilized 10
cilculute energy production, The PYWATT solai power generation model ls provided in Appendiz K.

The Sue o Mew Jersey meantives for non-residentinl PY opplicatons s 51 00/waty up 10 50 kW of

ivstulled MV armay, Feder| wx credits are alao availuble for renewable energy projects up to 30% of
miphin | fition cosl. Muniel]'mlillnu div ol jrny ledern] tuves; therefore, woulill nol be shile o wilize the fedeml
tivn eredil ineeiitlve

Iatallution of (PV) arrys in the atate New Jersey will allow (he ownar (o participate in the New Jeisoy
walur venewnble energy certificates program (SREC), Thia is a program that has been set up o allow
entities. with large amounts of environmentally wifriendly emissions 1o purchase credits rom sero
eimisston (PY) solar-producers, An alternative complinnee penalty (ACP) in paid for by the high emisslon
producers and s ser ench year on u declining seale of 3% per yeur. One SREC eredit & equivalent o
1000 kilowatt hours of PV electricnl production; these credita ean be truded for period of 15 years from
{hir dare of Installation.  Tho cosdt of the ACE p-multy For 2009 (& S700; thia 6 the emound thal mugal be
kil per SERC by e Wigh emission producers, Payments that will be received from the PY producer will
change from year o year dependent upon supply and demand Renewable Energy Consuliante is o third
party SREC broker thal has been approved by the New Jersey Clean Energy Progiam, As stated above
there (s no delfinitive way (0 coloulste an exuct prics that will be received by the PV producer per SREC
uver the next 15 yeirs, Reiewible Energy Consultonts estimiled in gvernpe of $487 SERC per vear und
thw uerviber seas ulilized in e cash ow for this report,

The building had o muximum electrioty demamd of 350 KW und o minionim of 181 kKW, fom Februry
2009 through Junuury 2010. The monthly sverage over the observed 12 month period way 190 KW, 1i
ahaiuild be noted thitt the estimated codt of instdllation 18 ibout $8.000 per KW of installed system. This |ns
inereaned in the paat few years due to the rise i national dermand Tor PY power generntor ayatema, Other
cont gonsiderntions will also peed 10 be conmdered, 'V panels have an approximate 20 yvear life spang
however, the inverter device that converts DC elpetricity 10 AC has a life apan of 10 to 12 yeurs and will
need o be reploced multiple times durmg the useful life of the PY system.
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The below charshows preliminary cost and savings Tor o sample 100 kW sysiem. The unoburicied roof

uran would be approximately 15,000 square feet. Refor to Appendix K for further informution.
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—— —
iy Muw
ey Jitery
Hlalgisary | Aol Ly Beainis Fistil Migtrgmilitily | Misiinwatili Pty b hi ek
Bkt g i el i Iwilif
Cisal Savings | Weenjive® | Sjegee {reaniiye) [T PR
Tiaivrriix fatumnl fipe | ol
g . II'I.l.r W Taiirtim i . ! ] !____"_ = ""'."" Vi
[TETRER 1] i i auid U 11 }: mu | me,r.nu S ik w15 =it
<Tcenren o e M Arregy KEnmeable Frerg) Pt for nom-revidentin] Gppmatmms of 51 8 e Wt o ematlad comani

*® Dt Seler Werwaahle Proemygy Carieileuts 19 oguI EYMENE b i |8 ppar at SR 000 EWh

The costs and savings were esummed und although the pavbeck period lisied above s gremer ihan 23
yenrs, il i recomiméndod o purkiio his technology (urtheér and secore firm vendor quoios.

622 Solar Thermal Hot Water Pl

Aciive golor Ihurn‘m]n gyvatern use solur collectors (o gather the sun’s energy to hent water, gnother Mo, or
air An nbsorber in the collector convertd the sun’s enorgy mio heat. The heat b8 then tranaferred by
oireulniing walet, aniifreese, or sometimes air i another locatlon for inmedinie use or storage for Inter
it Heation. Applications for setive salar thermal energy nelude providing hot waler, heating swimming
pools, upnce heating, wnd prebeating sir in residenttal and commerginl buildings,

A standard solar hot water syalem Is typieally composed of solar collegior, heat Morage vessel, piping.
girvilator, and doitrals, Syastems are typically Integrated o work alongaide o conventional heating
system that provides heat when salor resources are nob suffigient. The solor collectors are pwunlly pliced
on e toof of the building, oriented south, and tilied around the mite's lattude, 1o maximize the amoint of
radiation collected on i yearly busis,

Severn| opuions eslst Torusimg uctive solue thermul systéms (or space hesting. The most eommon method
mvolves ysing gluzed colleotors to hont o liguid held i o storage tank {similar fo an achve solir hot waler
syatom), The most practicn] system would trangler the heat Jrom the panela o theving) storge tnks and
trarister solar produced thermal enerigy (o use for heating.

Corrently, an incentive (& not avilable for installation of thermul salar systems, A Feder| tax ersdil of
10% of metallation cost for the thermal applioations is available; however, Burlinglon Township docs not
pay Fedornl toxes and, therefore, wauld not Benefll from this progeam,

It s il reeommended a1 iy Time beenuse of the high inmiial cost of installation e acnial use of hot
wiler

6.3 Wil

Sl wind turbitnes use a horizonal oxis prupeller, o plar, W caplife the kil energy of the wind and
convert it into rotary fmotion (6 drive a generator which ustally 1 designed speaifically for the wind
turlanie. The rotor consists of two of three blades, usually mads from wood or fiberglass. These materinls
give the tuibine the peeded stength and Nexibllity, and have the sdded odvantage of not mterfering with
televinion signals;, The structurnl backbone of the wind twebibe is the mainframe, and includes ihe slip-
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tings thar contieet the wind turbine, which rotates as it points into changing wnd directions, and the fixed
tower wiring. The tail allgns the rotor into the wind,

T nvoid turbilenve and copture greater wind energy, turbines are mounted on owers, Turbines shuuld be
mounted ol Teast 30 foer above any #tructure or noturnl feature within 300 feet of the installntion. Smualler
iurbines can utilize shovier lowere. For example, o 250-wall utbine may be mounied an o 30-50 ool
tower, while n 10 KW tuibine will usually need a fower of 80-120 leet. Tower designe include tubular or
littiged, guyed or sell-supporting, Wind turbine manufaciurers ulso provide lowers.

The New Jersey Clenn Energy Frogram for small wind mstallations s designoted numerous pre-
upproved wind turbines Tor (nstallston in the Sinte of New Jersey. Incentives for wind twrbine
it latione are besgd on klowatl olirs suved i the first yveor, Syslems sized undor M,I]l]ﬂ kWl per voar
of produstion will recelve § $3.20 per KWhH ncentive. Systems producing over 16,000 kKWh will receive
$51.200 Tor the Nirgt 16,000 kKWh of production with an addimonal $0.50 per kKW up 10 8 maxiomim oap
af 750,000 kKWh per year, Federal tax oredits are alio available for rengwable energy projects up o 0%
of tistullation cost for systema less than 100 KW, However, g noted previously, municipalities do not puy
tedern! tuxes and is, therelore, nol eligible for the wx eredii tnventive,

The most imporiant part of any small wind generation projoet ta the mean annual wind speed ul the height
af which the turbine will be mstalled In ihe Burlington, NI area, the map indicates n mean annual wind
speed of just under 10 miles per hour For the municipal building, there ire gite restrigtions. Purking lots,
trees wid aurroundingg strictures would greoily dlfect o lower lcation

A wind speed mup and setal mie photo aee mcluded m Appomntis M
Thew meagure is not recommended due to the low mean annual wind speed and nite restrictions.

il Combilaed Heit and Fower Generatlon (117

Combined heat and power, cogeneration, (& sellgndudtion of elecirieity on-aite with beneficinl recovery
of (e beat byprodugl from the electricnl generator, Common CHP equipment inoludes rectprocaling
engine-driven, micro turbines, steam wrbmes, and fuel colle Typleal CHP customers inelude indisiral,
commareial, instintional, educational mathations, and mulifamily residentin] facilines, CHI* sveiems
that pre commiercially viable ai the present Hme are sized approximaotely 30 KW and above, with
murerous options in Wogks grouped around 3000 KW, BOD KW, 1,200 kW and 1urgtrr. 'l'ypii:lﬂy, CHP
systems are ised 1o produce o portion of the electieiy needed by o fiellity some of all of the Wme, with
The balanee of electne needs satisfiod by purehase trom thie grid.

Any proposed CHP project will need 0 consider many fuctors, such au existing system load, use of
thermal energy produced, system size, notusal gas fuel availability, and proposed plant loeation, The
munigipal building does not have sulficient aeed for elecivieal generanon and the ability 1o use most of
the tharmal Byproduct during the wanter, thermal wesage during the summer months is Jow, Thermml
enctiy produced by the CHP plant in the warmer months will be wasted, Parchasing the CHIP equipment
il performing modifications to the existing HVAC and electrieal systoms would greatly outwelgh the
snvings aver the life of the equipment; henee this measure 1@ not recommended,

.5 Blomass Power Generation

Iiomnss power generation i w provess i which wiste orgunio muterinls are used (0 produce electioty o
thermul energy. These matermls would olherwise be sent to the landfill or expelled o the stmosphere, To
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et pale in MICEFs Cougtomer On-Siic Renowalbile EI'II:‘II'E:F PrOgrnm; pariciponis msi inaindl un onsaiie
sustainnble bionuss or fuel cell energy peneration system, Incentives for Bo-power installations are
ovailable to support up to IMWde of ruted oapacity.

*Class | orgamie restdues are eligible for tunding through the NJCEF CORE program, Cluss | wasey
melude the following renewable supply of organic nnterial:

Wood wastes not sdulternted with cheriledls, glued or adhgsives

Agticuilliral residiues (com stover, rice hulls ar mit shells, manures, poultry litter; horse manure,
e10) andlor merthane gases from landfille

Iood waktos

Mumnieipal ree trimming and grass clipping wistes

Faper and eardbonrd wiiles

Hon sduliernted construgtion wodd wistes, pallets

The NIER evaluntes blimnass reaourees not identilied i the RIS,

Exumples of eligible faoilines for o CORE incentive inelude:

Digestion of sewnje sludge

Land {1l gas fheilities

Combustion of wood wastey lo steam turbine

Ginsifiontion of wodd wastes (o regiprocoting enging

Clustd Dention or pyrolysis of blo-golid wastes 1o generation equipimn

= from MICEE Wabinia

This mensure w not recommended because of noise msues, poentinl zoning 1ssues, and because the
municipal building docs nol hove o stendy waste stream (0 fuel the power generfion svtem,
Additionally, purchising this system and performing modilications to the existing HVAC and elecirical
ayslenie w;mhrumnl’ly olitweigh the savings over the Hie of the eguipienl.

0.6 Domand Response Coriallmeni

Presently, elecirleity 1 delivered by PSE&G, which receives the electricity from regonil power grid
RFC. PREXG & the regional wiangmission ofgamzation (RTO) thar coordinates the movement of

Tlmetu eleotricity In @l or poris of 13 stwies and ihe Disriot of Columbia including the Steie of Mew
Jursey.

Uity Cortailment oo agreement wiith the PSE&G regionn) tamsmigsion orgunzation and sn upproved
Curtallment Service Provider (CSF) 1o shed electrical load by either urming mujor equipment off or
energizing ull or part of o facility utilizing an emergency generator; therefore, reducing the electricd]
demand an the utility grid.  This progrom 8 w beefit the utility gompany during high demond periods
nnd PSE&G offers incentives fo the CSI' to purticipate o this progmm.  Enrolling in the program will
reguire program pariicipants 1o drop electrieal load or turn on emetgency generators during high elevirieal
dentand conditions or during emergencies. Part of the program also will require that program partioipants
rediice (heir required lobd or run @mergency generators with notice fo test the syatem, This measure is ot
vecarnimendid beviiise the Gttty does not have reserve capagity 10 ahed glectriesl loads,
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740 EPA PORTFOLIO MANAGER

The United Stite Environmental Protection Agency (EPA) Is o lederal ageney in charge of regulating
envieonment waste and poliey in the United States. The EPA has released the EPA Portfollo Munsger for
public use. The program s designed 1o allow property owners and managers 1o share, compare and
improve ypan their focility’s energy consumption. Inputting such parameters a8 electricity, heating fucl,
Biulding charncteristics and |ocation into the website based program generates o noturalized energy rating
sedre out of 100, Onge i décount s registered, munthly utility dat cin be eqtered 1o bmek the sivings
prgress ond relvieve an updated energy rating seore on @ monthly bagi

Tho Mumgipal Building is considercd o high onergy consumer per the Portfolio Manager with s Siie
Energy Usige Index (ELT) of 79 EHTU;"ﬁEA'yEur und overnll scare of 40, By implementing the meaiures

thiacussed in this report, il id expesied that the BEUT Gin be reduced 1o approstmitely 71 KBTL/ R veir, A
tull EPA Energy Stor Portiolio Manager Report is located m Appendix N,

The user name and password for the municipn] complex’s EPA Portfolio Mannger Account has been
prowidid (o Clary Snyder, General Supervisor st Bulinglon Townihip,
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R CONCLUSION AND RECOMMENDATIONS

The energy audit condugted by CHA af the Burlington Township Municipal Complex in Burlington
Township, New Jersey identified potential ECMs for mator upggrade, premium elficiency imotors, |gliting

replicement, daylight contrals, pump upgrades, and exit slgn upgrades,  Potontisl annuial savings of

S14.800 may be realized for the recommended ECMs, with o summary of the costs, savings, and
prybioks as follows;
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ECNM-6 Dinylight Controls
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AI'PENDIN A

Urility Usage Analyzis
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Electric Usage - Burlington Township
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Naw Jersey BPU Energy Audit Program

CHA #21062
Burlington Township
Municipal Building

Account Number: 64-088-133-11

PSE&G - Natural Gas Service

Matar #: 2599802

Date Therms Cost [$ﬂ'ham1]
2/1/20089 1,267 $1.837.00 1292

3/Mj20098 1.009 £1,135.00 1.125

4/1/2000 G680 $674.00 0.981

5/1/20090 2066 £251.00 0.044

6/1/2000 223 $206,00 0,924

711120089 191 $182.00 0.953

8/1/20089 158 $167.00 0.964

8/1/2009 167 $147.00 (0,036

10/1/2008 202 $180.00 0.891

11/1/2000 473 $479,00 1.013
12/1/2008 702 £757.00 1.078

112010 1.261 %1,428.00 1.131

Total 6,589 $7,231.00 1.087
Most Recent Yr 6,580 27,231.00 1.0897
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GASMARKETERS LIST
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Liinhivies doostl natioend gas to residentin, smnll commerneial wml mdustnel ousiomers served by ihe IPublic
Serviee Flevine ainl Gas Company digtribution sysem. This latkng s provided for informational
pEposes only s PEEZG makes o veprosentallons of warrantles as (o lhe compelencies of the
entiiles lxied herein or (o the completeness of this lsing.
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ELECTRIC MARKETERS LIST
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lsting.
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APPENDIX B

ECM-1 Boiler Replacement










APPFENDIX C

ECM-1 Variable Speed Drive for Main Circulator Pumps
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APPENDIX D

ECM-3 Install Premium Efficiency Motors







APPENDIX E

ECM-4 Replace Exit Signs with LED Type
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APPENDIX F

ECM-5 Light Replacement
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APPENDIX G

ECM-6 Daylight Controls




Burlington,NJ
CHA #21062
Building: Municipal Building

ECM-6 Install Daylighting controls

(Hours of Building Oparation par wigk 40
Mumbar of Lﬂ-l"l'flﬂl {o ba controlled ]
Wnltngn al anpp 100
Hatirs lo be lumed afl fweakly) 10
Al E-I\I'!Iiﬂ'ﬁ [EWhr) L]
Annusl Savings ($) ET







APPENDIX H

ECM-7 Shuiting OIT Heater in Gurage




Burlingten,NJ

CHA #21062

Bullding: Municipal Building

ECM-7 Shutling Off Electric Healer in Garngs

Tatal KWh saved per season
Annual Savings (§)

Elaciric Cont TEEERAR (ewh
Waltago of Honter 4,800  Woalls
~ Bin Tamp Opar. On Usago
L gal_ __{hrs) (%) (kWh)
_as 611, 0% 0
43 858 10% 205
i 1,023 20% 921
33 T M) % 881
28 = 334 40% 801
P | fE2 50% BT
18 125 80% J38
13 id FO% 148
3] ) B0 78




AFFENDIX |

ECM-8 Furchase More Efficlont Heat Pumps




Burlington,N.J

CHA #21062

Bullding: Municipal Bullding

EGM-§ Purchang More Efficlent Heat Fump
Cost of Elactric (35 004221 /kwh

EER 10 15

Ttan uniiBTU] | 36,000 | 38000

walts par ton 3,600 2.400

Tomporaiure | Bin Hre | Capacity | Usage - 10 EER | Usage - 18 EOR
(F) (hrs) (%) : %EW__HIFWH_
102.5 i] 100% 0 1
87 & F] G0% 10 (.2
92.5 34 BO% of a5
075 131 T0% 330 220
825 500 80% 1.080 720
77.6 620 H0%)| 1,116 744
726 64 40% 056 Ga7
675 (L] 0% 022 818
625 527 20% A7 445
57 5 600 10% 218 144
526 610 10% 220 REL
475 611 20% A40 263
428 B56 0% 708 472
75 1.023 A0% 1473 0A2
R 734 5% 1,321 881
275 334 0% 721 a1
7225 252 70% 535 423
7.6 125 80% 380 240
125 47 0% 152 102
Total 11,427 7.618
Yearly Savings
Gont Savings per unit
KWhr Fi-
gumMmar only £,308 404,878
winter orily 6,031 482,33

kWh
fyr



AFPENDIX J

New Jersey Incentives




Burlington Township, NJ
CHA #21062
Burlington Municipal Complax

Moy Jersay Pay For Parlormanes (neuntlye Proaram

Hote: The “.'I||ﬂ'|l'l'|ll"lﬂ cnloulaiion fi bened on the Maw Jorgy Fay For Paformanca imcantive Peogram gae Apil, 20178,
Bullding muat hava m minimum svorege olsctro domiand of 200 KW, This minimam 5 walved for buiidings ownad by ocs)

govamamants of npn-profll organizationg

This incentlve valuss mprasentod bolow are applloabla through Dacambas 31, 2040,

S 060

Total Eligible Incantives™ = 3
_ﬂ'ﬂi"n'g&“t-wﬁnﬁﬁﬁv'ﬁ_ I

* Mataliaiim aliovwadds (il i B0 ol sl uiilig ool IF pol furded by BOTPUL %28 0 i s
4 BRI il SO Of Hharkig B3 | J0% OF tobil peajiect codl
lmsumnrn miicwatda smam) of incEmiee @3 m 5% of wlsl prome] coal,
H baadimiirn aliovesbis gmcaint of inomelve @1 | B0, 000 o ma v it BFU, see B0 000 @ ) is
Frhiraan allmaatan Smeun of naanees £F & 88 b il par i oo wd 51 milllan per e sosoed

win [nconiivem| w! Incontivan)

Incantiva #1
Yot Eudldlnu Aro {oirm Fool) £1,000 uehil Aok fuiding By Ll 50.10 gt
I8 ihim il fundaed by this B BFLL YN You Audil i unidied by B BPLI 5005 Hiaagh
Phagtmmay of D9 ikidi L0 by 801711 )
Annual Utilities z %18
kWh Thirmm SwWh Siharm
Lxisting Coust (from utility) $1d7.300 | $5.290 Inoentivi §2 5011 11,90
Exinling Usage {from utility) T REZE40 | A.600 inenntive §3 | $0.0/ 50,70
NS T 400 | 1,900
xinting iois LITh ] 4. 047
Proposed Gavings MAMBtue 4008
% Energy Reduction 10.1%
Frﬂpﬂllﬂ?ﬂﬂul{ Savings 17,400
Incuntives §
M B Tainl
Incantiva #1 ] =0 52,880
Ineantive #2 i} §0 E 7]
Incantlva #3 ] =0 =0
Total All Incanilves 80 20 12 580
[ Tolal Project Cosl T Sza6400 ]
AT aGIG
Incantiva
e ncantiven & of ULty Cost® 1.T% St US0
% Incantivas #2 of Projact Cost*™ 0.0 1]
"% Incantives #3 of Project Coar** 0, rn




APPENDIX K

Photovoltale (I"V) Roofiop Solar Power Generation







PYWATTS: Cautiong for Tnterpreting the Resulls Page | of 2

MTT; Cautions for Interpreting the Results

Tha manthly and yearty anergy production are modeled using the PV system parametars you selaciad and wealher data iHat are lypical
or represantalive of long-ierm avarages. For referenca, or compariaon wilh local Information [he salar radistion values modeled for the
P array a Ingluded in th paformancs resulls.

Berause weathar patierms vary from yeardo-year, the valuas in the tables am batier indicators of long-lem parfarmancs than
parformance for 8 particular month of year, PY performance i largely proportional (o the amotnt of solar radlation recaivid, which may
vary from {he lang-lerm average by + 30% for monihly values and + 10% for yearly values. How ihe solar radiation might vary for your
location may be evalliated by axamining the iables i iha Sotar Radiation Dita Mamial for Flat-Plats and Congpntraling Collectong
(HifpAferoce vl gov/solarold_datansrdiviedbook),

For thege vanations and the unceranies associated with Mie waather data and the model used (6 mode 1he PY parformance, futum
monihs and years may be encountand whare ihe actual PY performance i less thin ar gmatet than the valuss shown in tha (able. The
variations riiay ba as much s 40% for indlvidual montha and up to 20% for Individual years. Comparad 1o leng-lerm pardormance ovar
miny yiara, e valuss in the table afe accurato 1 within 10% o 12%.

IF s destaill ovesrill DC to AC davale factor i used, the energy values i he fabla wil overestimate the actual mwrgly production i
hasarty bulldings, abjects, or other PY modules and afray structure shada tha PY modulss; if tracking machanisma far one- and two-axla
Ircking systomsa da not kaep the PY array af the oplimum otantation with respect to the sun's posliion; I sclling or snow cover related
losnas axceed 5%, or if the system parformance has degraded Irom new, (Y parformance typscally degrades 1% pet yaar ) Il any of
hega slfuations exisl, an overal] DC 10 AC derale faclor should be used with PYWATTE ihal wes calculated using sysiem specific
componant derate Isctors for shading, sun-recking. soling, and age.

Thie Py syutom size I8 e nameplate DC powir rating. The anergy production values 5 fhe i@ble an valid anly for crystalline silieon PY
systams

Tha cost savinga ane detormined as the product of tha mimber of kicwall hours (kWh) and the casl of eleciriclly par kWh Thede cosl
savings ocour if Iha ownar uses al he slecircity producad by the PY system, or If iha ownof has 8 net-malaring agreamant with tha
utllity. With nat-mataring, tha wlility Bille ihe cwner for the net electacily consumad, When alectricily fows fiom the ulitily 1o e swnar, ihe
mistar sping lorwmrd. Whon alectricly flows from the PY system o the uliity, (e mein spli baekwards,

If nat-matanng sl availabio and the PY systam sands surphus alecinigity o tha uliliy gnd, the utility genarally buys ihe elacincity from
m Ed” al o lowar price fhan e ownar pays tha ulilty for @lecingily, In this cass, (he cost savings shown In (ha tabla shaild be

Beaides the cos! savings shown in tha Lable, olher banafits of PV systams includs groated snorgy indopandence and a redustion in fos
futel usage and alf pollution, For commaercial customers, additional cost savings may coma from mducing demand charges. Homeswnarn
can aften includs the cost of the PV systam in thalr homa morgage a2 & way of accommadating thia PV system's intial cosl.

To accelarata the use of PY aystems, many stats and focal govemmanta offer financial incentives and programs. Go lo
ity ffwww.rired Qovistatoandiocl for mon information

rIFIll-l syl -'||r--|llul1|| vl waemmmii b Y b i T:hunllmum it |'|le||'hlllhl [ ]

F Pl i BT T s Fagn | R o i) e Y

hitp:/rredc.nrel, gov/eolnr/enloulators PV WATTS version | finterp himl 5372010



APPENDIX L

Solar Thermnl Domestle ot Water Plant




Infernetive Energy Caleuliiors

Page | ol
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Ml Can | Dot
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I By
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EANN
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Salfuliniors

JETWDHK

Arganizatng
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Tvirrit Calisndar

IROWSE
leddurcms
foar
Wind
LT
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Yakar
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IS Eingiiy. »
taak it Present

U T TALRN TR LT
i Liw
ihimil BEGD

LARE

Hpe/fwww inlinitepower org/eale water him

o RENEWABLE ENERGY
Interactive Energy Calculators THLINNITR » i
Qur palbulslora halp you understand enargy produciion apd consumplion in s whols new wiy, Liss (hm
io dievalop o parsonal profile of your own anergy Lss.

Carbion Pollution Caléulaiorn
Elactric Power Pollulion Calsulntor
PV System Econamice

Solar Waler Haaling

Whal's & Wall?

Solar Water Heating Calculator

Wator ha ating Is & major anefy cofsumer, Allhough (he anagy conaumad dally ia oflan leds than for mir
gandiilaning of haaling, A in requined yeal round, making |t o good applioetion of solar snemgy. Usa ihis
daltulnlor 1o axplore (Fe aneipy usage of your water hontar, snd to eslimals whather 8 solor wator hamter
cauld iave you monoy.

Watar Heator Characteriatics

Physical Tharmal
. Etamater (foat) 185 . Waiar [nlat Temparaiure (Degmen F) | 58
. Capacity igullans) 50 .Amhllm Tanparaiure (Dograss F) | 70

. Surfnce Araa (caloulated - sq iy | 21.38 lH-ﬂt Water Temparaturs (Degmas F) | 135

l Effaciiva R-vaius HaN . Hot Walar Uisage (Gallons par Day) | 643
Energy Use
1584 . Heal Dilivored in Mot Water (BTU/r)
|0 .Hmﬂ lvaa ihrough inuulation (BT W)
——— —
Gas va. Elactrie Watar Haating
— |
Gan Elasire
——
B .Dvumll Efficiancy 08
|HaM . Caonvarsion Eficiency 0.8
. _ - I
2118 BTUM l Power Inlo Waler Hentor 1729 BTuhy
—————

Sf/2on



Internctive Energy Caloulators Page 2 ol

Cost .
$1.00  Them l Utifity Ratas $ B wh
5202235 B sy Water Haating Cont § 658512
How Docs Solar Compare?
. Solat Waslar Haaler Gost, § 21700 . F":; L L

47.2181ynars for

163.2881 fa P
yanrs for goa l mybinek Thine fof Solar Syiatarn alaiie

Muora Infarmation on solar wator hamling:

Facl ahael - Sotar Woler Heolers
Facl shaal - Solar Waler Hooler for Swimming Podls
Kidi fact shaat - Haal from the Sun

Return to Top of Page

Sand commants, quentions, and suggoustions 1o webslls manager.
Window on State Governmani | Privacy and Securily Policy | Accessiblity Policy

Stale Energy Consarvation Gifice (SECG)

itps/ wwwanfinilepower,org/cale water htm Sa/20m



APPENDIX M

Wind
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Print - Maps Puge 2 of 2

hitip://www bing.com/maps/print.aspx 'mkien-us& s« 19&s-h&cp=40.067874,-T4, 828661, §/5/2010
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EPA Portfolio Manager




CIME Ho- Z00-0347F

STATEMENT OF ENERGY PERFORMANCE
» Municipal Building

Bullding I0: 2240380
Far 12-manth Period Gnding: Janusry 31, 20100

S AS R BBt Oate SEP bocoman ineligitila: N/A Dits BEP Genarated: Apdl 07, 2010
— — e T
Facility Faallity Qwnar Primary Contaci for this Faciliy
hunicipal Budding Townahip of Buflingion Jaffray Taylor
851 Old York Road B51 Old York Roa 881 Qid York Road
Burlingtan, NJ DBD18 Autlington. MJ 0a018 Budinglan, NJ 08018

war Buili; 1079
rons Floor dre (fit) 81 000

Enargy Parfarmanca Raling? [1:100) 40

Hite Energy Lo lummlrlu(' _
Elsctricily « Gnd Purchbsekiiu) 3388 751
Matural Gan (kBluj aa.800
Tatl Enmrgy (kiliu) i,[45 851
Erafgy Inbimaliy?
LR (TR EFET o
Source (KR b r L
Emiusions (based on sile sty use)
Grasnhouss Gas Emisskons (MICO a'vear) 651 ;
Elsetrie Disteibutian Uil | Hiamp of Cartilying Professional ]
Hansid on M comdilions obasrad ot the
Public Barvics Wec & Gax tirr & vy winlt lo e bullding, | oty ot
ina informnticn contained within s
Hationsl Avermge Comparison
Watiasal Aw'ﬁq Bia ELI| 21 | RintumEn] (6 aceyniie
Mitianal Average Source U 12
% Difsiencs rom National &versge Souios ELL 11%
Building Type Olfice
Mowin Indusiry Standardss for indoar Envirenmanial Carlifylng Profossional
Condlilong: M
Vamtilallon for Acoeptabie Indoor Al Gaalily i
Acceplable Tharmal Envimamanial Condiiians MiA
Aalaggumtis Humination [T

lisima

b g apiun f fia BhiERD ATal poal b qurmtand m LA st ® oo &) e dasin Linkiig fm. Sl il e DHUET & 1AR i res bl ol amereaill 1o~ frere FFEE
I Vim peia || mmsgpy Fprinmgga Buneg 5 bessd 0 vol =000 S A s 0 i E e Setemins b LR miplie B Ee RRPRLT 8 0AN

B, W PR L BN DRI WOHIhEHE VY E T s

*hﬂlﬂnﬂmnu&uﬂmuu Corltid Wall drd Cirfed i P e v e e i o i i

1 Hlﬂlmw kel b oA b sl p——

B B it} ] Fof wiriFllbiny B mpmpiinily vt v ey md e RF Jwomy B e S poerm w0 e o s Pae——ga e R S
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B
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ENERGY STAR® Dats Checklist
for Commercial Buildings

i e i @ biibilivgg in quinely Bl e BRERGY BTAN, & Prta sl Baginase | R inis s e ssourety of e d@t8 onodafmg the

patrernanca paling, Thes csking  desgni 10 poss 50 gl

wuiFRry o @ ey s s8R coei

CERTimpTen, o s e P i s -checkang (I e (P R S O G e e i

Pladas pomplais ani g

ihin ubnnklisl s inckuds

It i, Ui almmopual, o

HOTE Yau HHIH-P'HIH iR b 4 il Wal pouh welue @ chrrool, (1 Indiein & neia
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