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INTRODUCTION

On September 2% and October19™ Steven Winter Associates, Inc. (SWA) performed an energy audit and
assessmetior the Township of Mount Olivenunicipal buildingsThe audit included a review of the:

Mount Olive TownshigMunicipal Building
Mount Olive Township Public Library

Mount OliveTownship Senior Citizen Center
Mount Olive Township Garage

= =4 -4 =9

Thebuildingsare locatedn Budd Lakeand FlandersNJ. A separate energy audit report is issued for each of
the referenced buildings.

This report addresses tMount Olive Public Librarylocated a202 FlandersDrakestown Road-landers, NJ
07836. The current conditions and enenglated information wrecollected in order to analyze and facilitate
the implementation of energy conservation measures for the building.

The singlestory Mt Olive Public Librarywith anunfinishedbasementvasbuilt in 2004 without any major
renovations or additions since th@esides the circulation desk and the ubiquitous book cases / stacks, the
Mount Olive Public Library houses among its many spaces a computer lab space, reading areas, quiet studies,
a Heritage room, gathering rooma, storybook cottage space, break roomsiministrative offices,
conference rooms and bathrooritie building consists d21,400 square feeton the main first floor and a

6,000 square foot unfinished basement for a wit&l7,400 square feet @abnditioned spacelhe Mt. Olive

Public Libraryis occupiedapproximately67 hours / week andenerally staffecoy 12-15 employeeson

average withapproximately30 visitors at anyone timeThe library is generally opeNondayThursday
9:00am-9:00pm, Fiday 9:00am5:00pm, Satirday 9:00am4:00pm and Surday 12:00pm-4:00pm and closed

on Sundays during the months of July and August.

The goal of thisLocal Government Energy AudiLGEA) is to provide sufficient information tehe
Township of Mount Oliveo make decisions regarding the implementation of thet mymgropriate and most
cost effective energy conseriat measures for thilt. Olive Public Library SWA was informed thathe
Township of Mount Olive is registered with Sustainable Jersey

Launchedin 2008, the LGEA Program provides subsidized energudits for municipal and local
governmenwned facilities, including offices, courtrooms, town halls, police and fire stations, sanitation
buildings, transportation structures, schools and community cemter®rogram will subsidize 75% of the

cost of he audit. If the net cost of the installed measures recommended by the audit, after applying eligible NJ
SmartStart Buildings incentives, exceeds the remaining cost of the audit, then that additional 25% will also be
paid by the progranThe Board of Pubdi Utilities (BPUs) Office of Clean Energy has assigned TRC Energy
Services to administer the Program.
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EXECUTIVE SUMMARY

The energy audit performed by Steven Winter Associates (SWA) encompasiés Olive Public Library
located a02 FlandersDrakestown Road-landers, ND7836. TheMt. Olive Public Libraryis a singlestory
building with basement comprising aftotal floor area of27,400square feet. The original structure was built
in 2004 without any major renovations or additions sinanth

Based on the field visits performed the SWAstaff onSeptember 29 and October 19and the results of a
comprehensive energy analysi s, this report descri
improvements. Suggestions foreasures related to energy conservation and improved comfort are provided

in the scope of work. Energy and resource savings are estirfateach measure that resuftsa reduction

of heating, cooling, and electricage

From September 2008 and Auguad09 the Mt. Olive Public Libraryconsumed296,000 kWhor $50,278
worth of electricityat an approximate rate §0.170/kWhand 18,599 therm®r $19,427worth of natural gas
at an approximate rate &1.045/therm The joint energy consumption fdhe building, including both
electricity andhatural gaswas2,870 MMBtu of energy that cost a total $69,705

SWA has entered energy information abouthtieOlive Public Library buildingin the U.S. Environmental
Protecti on AlgnergyStardPortfolioEMaRagerEnergy benchmarking systerthis public
assembly / Libraryacility is comprised of nowrligible (Other) space type. SWA encouragesThitenship of
Mount Olive to continue entering utility data iBnergy Star Portfolio Managein order to track weather
normalized source energy use over time. EPA is continually working to expand the available space types.

The Site Energy Use Intensity E)6 kBtu/ftyr compared to the national average tofvnship public
assembly / Libranbuilding consumingl04 kBtu/ft?y r . | mpl ementing this repor
reduce use bypproximately22.4 kBtu/ft’yr, which when implemented would make the building energy
consumptiommuchbetter than the national averadéere may benergyprocurement opportunities for the

Mt. Olive Public Libraryto reduce annualectricutility costs which are$5,878higher, when compared to

the average estimated NJ commercial utility rates.

Based on the assessment of Mte Olive Public Library SWA has separated thecommendations into three
categoriegSee Section 4 for more detail$hese are summarized as follows:

Category | Recommendations: Capital Improvement Measures
1 Select NEMA Premium motors when replacing motdithe end of theiuseful operating lives
Category Il Recommendations: Operations and Maintenance

Air balance distributed conditioned aifor uniform and steady temperature control

Thoroughly and evenly insulate space above the ceilingatildseplace ceiling tiles

Maintain roofs- SWA recommends regular maintenance to verify water is draining correctly
Maintain cownspoutsand cap flashingrepair / install nssing downspoutand cap flashings needed
Provide weather stripping / air sealing

Repair / seal wall cracks and penetrations

Provide water efficient fixtures and controls

Use Energy Star labeled appliances

Use smart power electric strips

Create an energy educational program

=4 =8 =4 =4 -4 -8 -89 _9_9
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Category lll Recommendations: Energy Conservation MeasuresUpgrades with associated energy
savings

At this time, SWAhighly recommends a total & Energy Conservation Measures (ECMs) for kite Olive
Public Librarythat are summarized in the followifigable 1. The total investment cost for these ECMs with
incentives is $15,982 SWA estimates a first year savings$@f875with a simple payback df years. SWA
estimates that implementing thaghly recommended ECMs will reduce the carbon footprint ofMheOlive
Public Libraryby 60,201 Ibs of CO,, which is equivalent to removing approximaté&ars from the roads
each year or avoiding the need1ef7 trees to absorb the annual £@eneratedSWA also recommend3
moreECMs with a total first year savings @47,748thatis summarized in Table.2

There are various incentives that T@vnship of Mount Olivecould apply for that could also help lower the

cost of installing the ECMssuch asenroll in the NJ SmartStart program through the New Jersey Office of
Clean Energy. This incentive program can help provide technical assistance for the building in the
implementation phase of any energy conservation project. A new NJ Clean Power piigeain|nstall,
designed for small to mediusized facilities, cuts energy costs by replacing eligible lighting, HVAC, motors,
refrigeration and other equipment with higher efficiency alternatives. The program pay8Q$p td retrofit

costs, dramaticallyjowering upfront costs and improving paybamk the project. Services are provided by a
network of Participating Contractors

Renewable ECMs requirgpplication approval and negotiations with the utibityd proof of performance
There is also a utiliggponsored loan program throud@P&L that would allow the building to pay for the
installation of the PV system through a loan issued@®Rp&L.

The following two tables summarize the proposed Energy Conservation Measures (ECMs) and their
economic relevace. In order to clearly present the overall energy opportunities for the building and
ease the decision and choice of which ECM to implement, SWA calculated each ECM
independently and did not incorporate slight / potential overlaps between some of tharizieoh

ECMs (i.e. lighting change influence on heating / cooling).
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11 .. | Search, NJ Clean| 3,150 I 3,150 | 22,248 | 6.5 0 1.6 | 255 4,037 5 | 18,489 | 0.8 | 527 | 105| 126 | 15,339 | 30,480
halogen lamps with Eneray Proaram this time
CFLs gy Frog
Victa Halte lamps| RS Means, Lt
1.2 . Search, NJ Clea | 3,840 200 3,640 | 5817 | 1.7 0 0.4 | 150 1,139 | 15| 13,596 | 3.2 | 335 | 22 | 31 | 9,956 7,969
with pulse start Eneray Proaram
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1. HISTORIC ENERGY CONSUMPTION
1.1. Energy usage and cost analysis

SWA analyzed utility bills fromOctober2007 throughAugust2009 that were received frothe utility
compaitessupplying theMount OlivePublic Librarywith electric anchatural gas

Electricity - The Mount Olive Public Libraryis currently served byone electric meter The Mt. Olive
Public Librarycurrentlybuys electricity fromJCP&L at an average rate of$0.170/kWh basedon 12
months ofutility bills from September 2008 and August 200%e Mt. Olive Public Librarypurchased
approximately 296,000 kWhor $50,278worth of electricity in the previous yeailhe average monthly
demand wa86 kW.

Natural gas The Mount OlivePublic Libraryis currently served bgnemeter for natural gas. Thdount

Olive Public Librarycurrently buys natural gas froElizabethtown Gas Cat an average aggregated
rate of $1.045/thermbased on 12 months of utility bills f@eptember 2008 and August 200%e
Mount Olive Public Librarypurchasedipproximately 18,599 thermsor $19,427worth of natural gas

in the previougyearat a very competitive rate.

The following charshaws electricity us for theMt. Olive Public Librarybased on titty bills for the 12
month period oSeptember 2008 and August 2009

Annual Electric Usage (kWh) and Demand (kW)

35,000 - 120.0
mm Electric Usage (kWh)
—~30.000 m Electric Demand (kW)
Halhas Estimated Baseload (kWh) - 100.0§
X 25,000 I I =
N—r =
> T HN . I 80.0 5
20,000 - ©
& 600 §
- 15,000 %
2 400 =
+ 10,000 O
3 RS
— B L
W 5,000 20.0
0 0.0

[ce] [ce] [ce] [ce] (o)) (o)) (@] (o)) (o)) (o)) (o)) (o))

e < QP < T = S o < = o 9

o ] > (5] c o) 5 = > c = o

§ 6 2 & 3 ¢ 2 2 & 3 3 2

Date (Month-Year)

The following chart showthe natural gagonsumption fothe Mt. Olive Public Librarybased omatural
gashbills for the 12 month periodf September 2008 and August 2009
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Public Librarybased on utility bills for the 12 month periodSdptember 2008 and August 2009
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The followingtable ancchartpiesshow energy use for thiit. Olive Public Librarybased on tiity bills
for the 12 month period dbeptember 2008 and August 2008te electrical cost atS/MMBtu of
energy isS times as expensive to useregural gasat $L0/MMBtu.
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MMBtu | % MMBtu $ %$ | $/MMBtu

Electric Miscellaneous 255 9% | $12,679| 18% 50

Electric For Cooling 88 3% | $4,376 6% 50

Electric For Heating 51 2% | $2,527 4% 50

Lighting 586 20% | $29,150| 42% 50

Domes_,tlc Hot Water 31 1%| $1.547 204 50
(Electric)

Building Space Heating 1,860 65% | $19,427| 28% 10

Totals 2,870 100%| $69,705] 100% 24

Total Electric Usage 1,010 35% | $50,278] 72% 50

Total Gas Usage 1,860 65% | $19,427 28% 10

Totals 2,870 100%| $69,705] 100% 24

Annual Energy Consumption (MMBtu Annual Energy Consumption ($)

Electric

Electric For
Cooling

Electric For
Heating

Building Space
Heating

Domestic Hot

Building Space -
Water (Electric)

Heating

Domestic Hot
Water (Electric)

1.2. Utility rate

TheMt. Olive Public Librarycurrently purchases electricity frodCP&L at a general service market rate
for electricity ug (kWh) with a separate (kW) demand chargbe Mt. Olive Public Librarycurrently
pays an aveaxge rate of approximate0.170/kWhbased orthe 12 months of utility billsof September
2008 and August 2009

TheMt. Olive Public Librarycurrently purchasesatural gas supply from thglizabethtown Gas Cat a
competitivegeneral service market rate for natural gas (therEigabethtown Gas Co. alsxts as the
transport company. There is one gas meter that provides natural gas terhiedvit. Olive Public
Library currently The average aggregated rate (supply and transport) for the meter is approximately
$1.045/thermbased on 12 months of utility bills f@eptember 2008 and August 2009

Some of the minounusual utility fluctuatbnsthat showed up for a couple of months on the utility bills
may be due to adjustments between estimated and actual meter readings
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1.3. Energy benchmarking

SWA has entered energy information about e Olive Public Library building in the U.S.
Environment al P r o tEmergy btar Rortfalip ManaggEbesgy efcaking system.
This public assembly / Librarfacility is comprised of nowligible (Other) space typ@ublic assembly /
Library facility space orfiOthelb canbe used to classify a facility or a portion of a facility where the
primary activity does not fall into any of the available space typeasequently,he Mt. Olive Public
Library buildingis not eligible to receive a national energy performance ratitigsatime.

The Site Energy Use Intensity #06 kBtu/sq ft yr compared to the national averageaoftownship
assembly / Librarybuilding consuming 104 kBtu/sq ft y r . | mpl ementing t his
recommended Energy Conservations Measures (ECMs) will reduce use by approx8Qak&iu/scft

yr, with an additionall4.4 kBtu/sq ftyr from the recommended ECMmnd 4.1 kBtu/sq ft yr from
improvedceiling insulation upgradesihese recommendations could account for at R2dtkBtu/sq ft

yr reduction, which when implemented would make the building energy consumpuiicimbetter than

the national average.

Per the LGEA program requirements, SWA has assishe Township of Mount Olive to create an
Energy Star Portfolio Managesiccount and share the Mt. OlifRublic Libraryfacilities information to

allow future data to be added and tracked using the benchmarking tool. SWA has shared this Portfolio
Managersite information with the Township of Mount Olivadern a me mtolifvelibd wi t h a pas
o f mtdiivelibd and TRC Energy Services (user nashd RC-LGEA).
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OMB No. 2060-0347

STATEMENT OF ENERGY PERFORMANCE
Township of Mount Olive - Library

Bunldmg ID: 19245922

For 12-month Period Ending: Augug 31, 20091
S VSRV AS97: ] Date SEP becomes ineligible: NA Date SEP Generated: December 03, 2009
Facility Facility Owner Primary Contact for this Facility
Township of Mount Olive - Library INIA INFA

204 Flanders-Drakegtown Road
Budd Lake, NJ 07828

Year Built: 2004
Gross Floor Area (ft?): 27,400

Energy Performance Rating2 (1-100) NiA

Site Energy Use Summanys
Electricity - Grid Purchase{kBtu) 1,035,610
Natural Gas (kBtu)+ 1,871,356
Total Energy (kBtu) 2,906,966
Energy Intensitys
Site (kBtuit2fyr) 106
Source (kBtuift2iyr) 198
Emissions (based on site energy use)
Greenhouse Gas Emissions (MtCO,efyean 257
| Stamp of Certifying Professional
Electric Distribution Utility -
Based on the conditions ohsewed at the
Hetsey Carl Rower & LLGD tirre of rry vist o this building, | certiy that
- - the information contained within this
National Average Comparison A
National Average Site EUI 104 dtatement is accurate.
MNational Average Source EUI 246
% Difference from National Average Source EUI -20%
Building Type Library
Meets Industry Standards® for Indoor Environmental Certifying Professional
Conditions: NiA
Ventilation for Acceptable Indoor Air Quality NiA
Acceptable Thermal Environmental Conditions N/
Adequate llumination Nif
Noks:

1.Appliation ortie ENERGY STAR mustbe sabm ted © EPA WY ¢ morths of the Period Exdhgdak. swardottie ENERGY STAR k wotmal ntlapproualls recs bed rom EPA.
2.The EPA Erergs Peromarce Rathg k basedor DRILOVC: ere gy, A @hgoT?s & tie mhimim ©be e YbE Hrtve ENERGY STAR.

3.vales Rpresedterergy cONEMPHoN, 30 1akzed D 3 12-morth perbd.

4. NaturalGas uakes h Tifs oTuolime @&.g.cibic ket are coruered KBty Wt 3dsmets made forekuatby based on Facity zip code.

5.valtes epresertene gy Ve ashy, 3 3lked © 3 12-moth period

6. Based 0 Meethg ASHRAE Standard 62 W rue 1tiston nrmpﬂbh Idoor alr qualty, ASHRAE Stdard S5 themal combrt, 3ad IESNA LOithg Havdbook or Igith gqualty.

The guuenmertest Ik s the erage tne yeeded DAllOVtE DM k6 hore (achdes tie tine Drerkrhg ere daB P E@adify hepection, ard wiarkhg tie SEP)3nd we bome s
fﬂlagg:lx!gs %rzreglnc:; this buelofetit. S ad comments ge® B achg OMB cortol ) imbef Dthe Direchr, Colkction Stak gks DUELY, US., EPA @22T), 1200 Pei asybar fue., NIV,
£ihgos

EPA Form 5900- 16
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2. FACILITY AND SYSTEMS DESCRIPTION
2.1. Building Characteristics

The singlestory Mt. Olive Public Library with an unfinished basement was built in 2004, without any
major renovations or additions since then. Besidedarge common main circulation desk area with

high ceilingsand the ubiquitous book cases / stacks, Mount Olive Public Library houses among

its many spaces a computer lab space, reading areas, quiet studies, a Heritage room, gathering rooms
a storybook cottage space, break rooms, Administrative offices, conference rooms and bathrooms.
The building onsists 0f21,400 square feebn the main first floor. The 6,000 square feet unfinished
basement is currently used for old and used book storage and general storage with plans to eventually
finish this areaThe totalbuilding comprise27,400 square feet abnditioned space.

2.2. Building occupancy profiles

The Mt. Olive Public Library is occupieabproximately67 hours / week andgenerally staffedby 12-
15 employee®n average witlapproximately30 visitors at anyone timd he library is generally open
MondayThursday 9:00am9:00pm, Riday 9:00am5:000m, Satirday 9:00am4:00pm and Surday
12:00pm-4:00pm and closed on Sundays during the months of July and August.

2.3. Building envelope

2.3.1Exterior Walls

The exterior envelope walbf the building consisbf a combination of stone veneer walls and EIFS
(Exterior Insulation and Finish SystenT)he nsulation installed, where visible was consistent with

information on the availabl e dr awties gns XPSroarme | vy
board where EFIS was installed.

The exterior walls were inspected and found to be in overall acceptable condition. In some areas
surface algae growth due to uncontrolled roof water ryroaffised by leaking roof cap flashing
seams, daaged downspouts or HVAC drains were found. Visible interior water damage was found
in onepart of thebasement, possibly caused by uncontrolled roof water runoff due to a leaking gutter
endcap. Other areas showed cracked or missing caulk and damaged EIFS.

Surfacealgae growth onfacadedueto uncontrolledroofwater runoff
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Gutterend cap leakpossiblycausingwater damage orbasementvall

34.5°F
£=0.90

Crackedcaulk andthe associatecenergyimpactillustratedby infrared pictures

SWA recommends fixing all faulty or missing caulk around the perimeter of the building to prevent
costly future repairs and enerfpsses.SWA also recommends inspecting all cap flashing, gutters,
downspouts and other exterior draifts leaks and fixing / replacing where necessary. Round
downspout elbows are recommended to minimize clogging. Water and moisture penetrations in walls
and foundations have the potential to cause major efesggs and structural damage

2.3.2Roof
The mosty sloped roof has a darker colored asphalt shingle type finish. The condition of the 5 year
old roof was visually inspected from the exterior and found to be age appropriate. The low sloped

flat roof is finished with EPDM. Leakwere reported and signsf avater damage were visible on
some ceiling tiles | ocated in the childrends a

Mount Olive Public Library SWA, Inc. - Local Government Energy Audit Final Report Page 14/45



Foil backed fiberglass batt insulation was seen to be installed between the trusses below the roof
sheathing with vent baffles sandwiched between. Some rowsobfimsulation were ripped or
hanging loose, not properly attached to the sheathing.

Damaged missingroofinsulation ancceiling tile with water stains
SWA recommends inspecting the entire roof insulation for missing, or damages fiberglass batts
insulation. Also SWA recommends installing inspecting soffit and ridge vents in an effort to
minimize summer cooling loads and maximize roof finish warrantyiiggspan.
2.3.3Base
The buil dingds b aaengrade siitha pedinetercfantng ane domcrete blakstem

walls. Besides the visible water penetration mentidneskction2.2.1.Exterior Walls, therere r e n 6 t
anymoisture or water related isssireported or detected.

2.3.4Windows

Windows were found to be loe type double glazed mostly fixed aluminum frame units in good
condition, except for some exterior caulking that was found to be cracked or missing.

Crackedcaulking atwindows

SWA recommends inspecting all caulking at windows and repagBécessary.
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2.3.5Exterior doors

The aluminum exterior doors were inspected and observed to be in overall good coexiimh for
some weathestripping that started to show weandatear at the time of the inspection and front doors
that did not completely close.

Doorsnot closing completelyand missingweatherstripping

SWA recommends that the exterior dobesadjusted teompletelyclose and be weathstrippedin

order to decrease the amount of conditioned air that is lost around each door. SWA also recommends
checking the weathestripping of each door on a regular basis and replacing any broken seals. Tight
seals around doors will help ensure the buildingat@stkept continuously insulated.

2.3.6Building air tightness

In addition to the above mentioned recommendatiSNgA suggests air sealing, caulking anadr
insulating around all plumbing, electrical, HVYAC and structural envelope penetrations. This should
include bottom and top plates, recessed light fixtures, electrical bodegndows.

The air tightness of buildings helps to maximize other implemented energy measures and investments
and minimizes long term maintenance and repair cost.

2.4. HVAC Systems

The Mount Olive Public Library is heated/ cooledby 5 rooftop packaged Trane unitShese
packages contaicondensers as well aatural gas fired furnacesd provide temperature control to
8 building zons.

2.4.1Heating

The heating (and cooling) to the building spaces is providegiropftop units. These packaged units
have enthalpy economizers with gravity relief. One is provided with an energy recovery module. The
furnaces located in these units dired on natural ga and warm conditioned air is distributed
throughout the building vi¥ariable Air Volume YAV) boxesand various diffuserin 8 separate
zones.The Trane VAVs are single duct terminal units (with each using an electric heating element to
trim or reheat cal air when in the cooling modefhe basement air handler and furnace is located in
the center of the basement hanging from the ceiling.
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A typical rooftop unitarrangement draws fresh air and brings it into a mixing box where it is
combined with return air. A small portion of the return air is purged and vented opt&ddo
entering the mixing baxThe mixed air inside the air handler is filtered before passing through a DX
cail (which is active ad cools airduring the summer months). The air handler blower then pushed
the air through a gas duct furnace before the conditioned air is distribiatadAV boxes and
diffusers into the building space$he VAVs are direct digital ontrol and have pulse width
modulation.

There is a heating / cooling / ventilation schedule programmed intbrame TrackeBMS control
systemEach air handler has its associated distribution ductwork.sEgisiented ductwonkakes for
adifficult job to ar balane the building. Occupants complain about comfort levEle BMS system
allows local overrides of-8 degreesSWA recommends that thébrary airreturn grillesbe cleaned
/ washedon a regular basiSWA recommends balancingthe air systensince for example, the
children's are#s freezingand theadult area is very warm.

In generalthe air handlers haw&9% estimated useful operating life left.
2.4.2Cooling

As described above in the 2.4.1 Heating sectidre Mt. Olive Public Libraryis provided with
coolingvia therooftop packagedir handleravith DX coils andcondeners.The BMS control system
has a set cooling schedule with local allowed overrides4fdagrees. Cold air can be trimmed in
various areas via small electric heatingwdats located in the VAV boxes. The basement air handler
has a small cooling coil for humidity control.

2.4.3Ventilation

The various spaces of the building are ventilated byathéandlerunits that serve the respective
spaces as described in the n Batheobnisralgodhaveooftdp A Co o
exhaust fans that purge toilets to the outsBtame of the fans have variable speed contmaeneral,

the building exhausihs havan estimated @6 useful operating life left.

2.4.4Domestic Hot Water
The domestichot water (DHW) for the Mt. Olive Public Libraryis provided byan electric heated
Rheemgla82V52-2 with 50 gal storage and electric coil heating element¥his heatr has60%

estimated useful operating life lefhd appears in good conditidrhe farthest bathroom sink water is
heated by an inline electric heater.
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2.5. Electrical systems
2.5.1Lighting

Interior Lighting - The Mt. Olive Public Librarycurrentlyconsists mostlpf T8 fixtures, chandeliers

and wall sconces with self ballast bullBased on measurements of lighting levels for each space,
there are not any vastly oviluminated areas.There are some concerns with batierior and
exterior visibility ina fewplaces The heater spotlights abowke circulation deskavenot beenvery
useful, burn our regularly and are hard teach.SWA recommends that the Mt. Olive Library
continue to keep these lights aifice findng out that they have not been very usefbke Mt. Olive

Public Library should check withthe utility on disruptiors of incoming electric phase3he
maintenance personnel lisplacing 78 ballast/yar, and thearea has blackuts regularly. The Mt.

Olive Public Libraryhasreplaced sconces 150 Watt halogen bulbs with 125 Watts and Chandelier
125 Watt halogen bulbs with 100 Wafthie Mt. Olive Public Libraryis replacing incandescebtilbs

as they burn out with high éffency CFLs. SWA recommends instally occupancy sensors in
bathroomscglosets offices and areas that are occupied only part of theaddypayback on savings
justified. Typically, occupancy sensors have an adjustable time delay that shuts down the lights
automatically if no motion is detected within a set time period. Advance +pfwnic lighting
sensors include sound detection as a mean to control lighting ope&t#®nrecommends replacing
incandescent and halogen lamps with CFEse attached lighting schedule Appendix Afor a
complete inventory of lighting throughout the building and estimated power consumption.

Exit Lights- Exit signs were found tbe LED type

Exterior Lighting- The exterior lighting surveyed during the building awditsfound to be a mix of

Metal Halide lampand CFLfixtures Exterior lighting is controlled bytimers SWA recommends
replacingthe Metal Halide lamps with pulse start Mdttdlide lampsPulsestart metal halide (MH)
lamps offer the advantages of standard (pistbet) MH lamps, but minimize the disadvantages. They
produce higher light output both initially and over time, operate more efficiently, produce whiter
light, and tun on and restrike faster. Due to these characteristics, energy savings can be realized via
oneto-one substitution of lowewattage systems, or by taking advantage of higher light output and
reducing the number of fixtures required in the sp&WA is not recommending at this time any
upgrades to the exteritimer controls

2.5.2Appliances and process

Appliances, such as refrigerators, that are over 10 years of age should be replaced with newer
efficient models with the Energy Star label. For example, Energy Star refrigerators use as little as 315
kwh / yr. When compared to the average electrical copsamof older equipment, Energy Star
equipment results in a large savings. Building management should select Energy Star label appliances
and equipment when replacing: refrigerators, printers, computers, copy machines/osdtc.
information can be found ni t he AProduct so section of tf
http://www.energystar.govAlso, energy vending miser devices are now available for conserving
energy usage by Drinks and Snacks vending machines. When etjwiibethe vending miser
devices, vending machines use less energy and are comparable in daily energy performance to new
ENERGY STAR qualified machines.

Computers left on inthe buildingconsume a lot of energy. A typical desk top computer uses 65 to
250watts and uses the same amount of energy when the screen saver isTlefévasions (DVDs,
stereos, computers, and kitchen appliances which now have internal memories or clocks which
always require a trickle of power) in meeting areas use approxinfelyatts of electricity when
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turned off. SWA recommends all computers and all appliances (i.e. fridges, coffee makers,
televisions, etc) be plugged in to power strips and turned off each evening just as the lights are turned
off. The Mount Olive Public Library computersare generalfNOT programmed for the power save
mode, to shut down after a periodtiofie that they have not been used.

2.5.3Elevators

TheMount OlivePublic Librarydoes not have an installetevator.

2.5.40¢ther electrical systems

There are not currently any othg&gnificant energy impactinglectrical systems installed at thg.
Olive Public Library
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3. EQUIPMENT LIST

Inventory
Estimated
_— _ . Equip | Remaining
Building System Description Location Model # Fuel Space Served Age | Useful Life
%
. . RT-8 - 80% est. htg. Trane Natural Gas / .
Heating / Cooling eff. 15.0 SEER rooftop YHCOB0A3EH Electric Library 2004 80%
. . RT-1,4,5-80% est. Trane Natural Gas / .
Heating / Cooling htg. eff., 15.0 SEER rooftop YHC092A3H Electric Library 2004 80%
. . RT-2 - 80% est. htg. Trane Natural Gas / .
Heating / Cooling eff. 15.0 SEER rooftop YHC120A3H Electric Library 2004 80%
. . RT-6, 7 - 80% est. htg. Trane Natural Gas .
Heating / Cooling eff.. 15.0 SEER rooftop YHC120A3H Electric Library 2004 80%
, . RT-3 - 80% est. htg. Trane Natural Gas / : o
Heating / Cooling eff. 15.0 SEER rooftop YHCO092A3H Electric Library 2004 80%
GF1, 1 gas AHU in center of Trane Natural Gas /
Heating / Cooling | basement 80% est. htg.| basement, ceiling - Basement 2004 80%
TUX120C960 Electric
eff. supported
. . EF1, exhaust fan 70% Greenheck SP . .
Heating / Cooling est. eff. rooftop A110 Electric Library 2004 80%
. . EF4,5, exhausfan - Greenheck SP . .
Heating / Cooling 70% est. eff. rooftop A110 Electric Library 2004 80%
- 0,
Heating / Cooling EF3, exhaustan - 70% rooftop Greenheck GB Electric Library 2004 80%
est. eff. 101
EF2, exhaust fan with
Heating / Cooling | speed control 85% est. rooftop Greenheck SR50 Electric Library 2004 80%
eff.
EF-6, exhaust fan with
Heating / Cooling | speed control 85% est. rooftop Greenheck SR50 Electric Library 2004 80%
eff.
50 gal storage, 2 coils, utility closet next
Domestic Hot 4,500 Watt upper and to gathroomsat Rheemglas Electric Kitchen and 2004 60%
Water 4,500 Watt lower80% 82Vv52-2 Bathrooms 0
st eff. entrance
Domestic Hot 4.1 kKW inline heater for
Water sinks on farside far side bathroomg Eemax SP4208 Electric Bathrooms 2004 60%
bathrooms80% est. eff.
A See details Appendix See details . . . o
Lighting A Appendix A Electric Library 2004 70%

Note: The remaining useful life of a system (in %) is an estimate based on the system date of built and existing
conditions derived from visual inspection.
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4. ENERGY CONSERVATION MEASURES

Based on the assessmenth@d@Mount Olive Public Library SWA has separated the investment opportunities
into threerecommendedategories:

1. Capital ImprovementsUpgrades not directly associated with enesgyings
2. Operations and Maintenaneeow Cost/ No Cost Measures
3. Energy Conservation Measuredigher cost upgrades with associated energy savings

Category | Recommendations: Capital Improvements

T

Install premium motors when replacements are requialect NEMA Premium motors when replacing
motors that have reached the end of their useful operating lives.

Category Il Recommendations: Operations and Maintenance

T

Air balance distributed conditioned aifor uniformand steady temperature contrbhis activity is also
included in Retrecommissioning, ECM4#:

Thoroughly and evenly insulate spad@ove the ceiling tiles and plug all ceiling penetration. All missing
ceiling tiles should be put back in place.

Maintain roofs- SWA recommends regularaimtenance to verify water is draining correctly

Maintain downspoutsand cap flashing Repair / install nssing downspoutand cap flashings needed
to preventwater / moistureinfiltration and insulation damage&SWA recommend round downspout
elbowsto minimize clogging.

Provide weatherstripping /air sealing- SWA observed that exterior door weatiséipping in places was
beginning to deteriorate. Doors and vestibules should be observed annually for deficient-weather
stripping and replaced as neeld The perimeter of all window frames should also be regularly inspected
and any missing or deteriorated caulking should beatdked to provide an unbroken seal around the
window frames. Any other accessible gaps or penetrations in the thermal envetgpetions should

also be sealed with caulk or spray foam.

Repair / seal wall cracks and penetratior®VA recommends as part tfe maintenance prograta
install weep holesinstall proper flashingand correcimasonry efflorescencand seal wall @cks and
penetrations wherever necessary in order to keep insulation dry and effective.

Provide vaterefficient fixturesandcontrols- Adding controlled on / off timers on all lavatory faucets is a
costeffective way to reduce domestic hot water demanmatl save water. Building staff can also easily
install faucet aerators and / or ldlew fixtures to reduce water consumption. There are many retrofit
options, which can be installed now or incorporated as equipment is replaced. Routine maintenance
practies that identify and quickly address water leaks are actsiv way to save water and energy.
Retrofitting with more efficient watezonsumption fixtures / appliances will save both energy and money
through reduced energy consumption for water heatinig &tso decreasing water / sewer bills

Use Energy Stalabeledappliances- such as Energy Star refrigerattinat should replace older energy
inefficient equipment
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1 Use snart power eectric strips - in conjunctionwith occupancy sensors to power dowomputer
equipment when left unattended for extended periods of time

1 Create an energy educational prograrthat teaches how to minimize their energy use. The US
Department of Energy offers free information for hosting energy efficiency educatiomgmhimsand
plans for more information please vishttp://www1.eere.energy.gov/education/

Category Il Recommendations: Energy Conservation MeasuresSummary table

1.1,1.2 | install occupancy sensors, replac@candescentand halogen lampswith CFL sand
& 1.3 | exterior Metal Halide with pulse start Metal Halide fixtures

2 install 7.5 kW Wind rooftop system
Description of Recommended 510 Year Payback ECMs

install 50 kW PV rooftop system

retro-commission mechanical equipment
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ECM#1: Building Lighting Upgrades
Description:

On the days of the site visits, SWA completed a lighting inventory oMheOlive Public Library (see Appendix A). The existing lighting
consists of mostly T8 fluorescent fixtures with electronic ball&¥¢A recommends installing occupancy sensors in bathrooms, closets, offices
and areas that are occupied only part of theatal payback on savingsjustified. Typically, occupancy sensors have an adjustable time delay
that shuts down the lights automatically if no motion is detected within a set time period. Advanephoiioolighting sensors include sound
detection as anean to control lighting operatio®WA recommends replacing incandescent and halogen lamps witHa@fgls Also, SWA
recommends replacintpe Metal Halide lamps with pulse start Metal Halide lankpgsestart metal halide (MH) lamps offer the advantagkes
standard (probstart) MH lamps, but minimize the disadvantages. They produce higher light output both initially and over time, operate more
efficiently, produce whiter light, and turn on andsteke faster. Due to these characteristics, energy gagan be realized via oteone
substitution of loweswvattage systems, or by taking advantage of higher light output and reducing the number of fixtures required in e space.
labor in all these installations was evaluated using prevailing eleatnoédactor wages. ThEownship of Mount Olivemay decide to perform

this work with irhouse resources from its Maintenance Department on a scheduled, longer timeline than otherwise performed by a contractor, to
obtain savings.

Installation cost:

Estimated installed cos$7,190 (includes$4,7000f labor)
Source of cost estimatBRSMeans Published and established cqdti] Clean Energy Program
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Economics(Some of the options considered with incentives)
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replace (63) incandescel RS Means, Lit ngtne
1.1 | and halogen lamps with | Search, NJ Clear; 3,150 this 3,150 | 22,248| 65| O 1.6| 255 | 4,037| 5 | 18,489| 0.8 | 527 | 105 126 15,339| 30,480
CFLs Energy Program .
time
replace (8) old style .
votal Hénée |am§s with | RS MeansLit
1.2 . Search, NJ Clear| 3,840 200 | 3,640 | 5817 | 1.7| O | 0.4 | 150 | 1,139| 15 | 13,596| 3.2| 335 | 22 31 9,956 | 7,969
pulse start Metal Halide E
lam nergy Program
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install (2) occupanc RS Means, Lit
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TOTALS 7,430 240 7,190 | 28,375/ 83| O 20| 405 | 5,229| - | 32,610| 1.4 - - - 25,420 38,874

Assumptions: SWA calculatedhe savings for this measure using measurements taken thefdhg field visis and using the billing analysis.

SWA also assumed an aggregabdus/yr to replace aging burnt out lamps vs. newly installed.

Rebates/financial incentives:

1 NJ Clean Energy Metal Halide with pulse start ($25 per fixturelMaximum incentive amount i2&0.
1 NJ Clean Energy Wall Mounted occupancy sensors §§#r control)- Maximum incentive amount igch

Optionsfor funding the Lighting ECM: This project may benefit from enrolling in NJ SmartSpadgram with Technical Assistance to offset a
portion of the cost of implementation.

http://www.njcleanenergy.com/commereimdlustial/programs/nismartstartbuildings/nismartstartbuildings
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ECM#2: Install 7.5 kW Wind system
Description:

Wind power productiomay be applicabldor the Mount OlivePublic Librarylocation, becausef the thermal winds generated in the area

Currenty, the Mount OlivePublic Librarydoesnot use any renewable energy systddpglatedd e newabl e ener gy systems
vertical axis wind turbines (MVAWT) can be mounted on building radfset a portion of the purchased electricity fioe building. Power

stations generally have two separate electrical charges: usage and demand. Usage is the amount of electricitshiouk#divaitta building

uses from month to month. Demand is the amount of electrical power that a building usegie¢m@ instance in a month period. During the

summer periods, when electric demand at a power station is high due to the amount of air conditioners, lights, equdpmdnteétcn g us e d
within the region, demand c¢ haprogidesnoggh eleatpcity tatothatagivein sineet Wind lsyesstems nat bnlyt y 6 s
of fset the amount of electricity use by a buil di ngstsavingstaswell. so r e
SWA presents below the economics otatling a 7.5 kW Wind systenwo offset electrical demand for the building and reduce the annual net
electric consumption for thieuilding, howeverthere are insufficient guaranteed incentif@sNJ rebates at this tinfer thisinvestment. The

Mount OlivePublic Libraryis not eligible for a 30%ederaltax credit. TheMount Olive Public Librarymay consider applying for a grant and

/ or engage &Vind Powergenerator / leaser who would install thend system and thesell the power at a reduced rate.

There are many possible locations for a 7.5kW Wind system installation on top of the building ample roof area. The sulgpheed to

first determine via recorded analysis at the proposed location(s) consistency and windaspéable.Area winds of 10 mph will run
turbinessmoothly and capture theeededpower This is a roofmounted wind turbine (used for generating electricity) that spins around a
vertical axis like a merrgo-round instead of like a windmill, as do more traditional horizontal axis wind turbines (HAWTS). A tygdalv
MVAWT wind system has &0 ft diameter turbine by 10 ft tall.

The installation of a renewable Wind power generating system could serve as a good educational tool and exhibit for tiitg. doismu
very important that Wind measurements and recordings are taken at the chosendation for at least a couple of months to assure that
sufficient wind and speed is available for proper operation and to meet incentive requirements.

Installation cost:

Estimated installed cost98.92 (includes$3,7000f labor)
Source of cost estimat8imilar projects
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Economics(with incentives):.
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INCENTIVE)

Mount Olive Public Library

Assumptions: SWA estimated the cost and savings of the system based on past wind projects. SWA projectddliphgnsions based on
a 7.5 kW-Enviro Energies turbine systelBWA assumes that the relatively low height (~30 ft) compared to the taller horizontal axis
turbines is acceptable to the NJ BPU as long as the average documented annual wind speed is 11antite hub.

Rebates/financial incentives:

NJ Clean Energy Renewable Energy Incentive Program, Incentive at this time only for vertically spinning high altitude turbines
http://www.njcleanenergy.com/renewalgieergy/programs/renewabinergyincentiveprogram

NJ Clean Energy Wind Upfront Incentive Program, Expected performancedawn (EPBB) is modeled on an annual kWh production of 1
16,000 kwh for a $3.20/kWh upfront incentive level. This has been incorporated in the above costs, however it reqoireeipooafance,
application approval and negotiations with the utility.

Optionsfor funding ECM:

This project may benefit from enrolling in NJ SmartStart program with Technical Assistance to offset a portion of thmpgieshehtation.
http://www.njcleanenergy.com/commereimdlustrial/programs/nismartstartbuildings/nismartstartbuildings
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ECM#3: Install 50 kW PV system
Description:

Currently, theMt. Olive Public Librarydoes not use any renewable energy systems. Renewable energy systems such as photovoltaic panels,
can be mounted on the building roofs, and can offset a portion of the purchased electricity for the building. Poweyestatadlyshave two

separate eledtal charges: usage and demand. Usage is the amount of electricity in kitowettthat a building uses from month to month.
Demand is the amount of electrical power that a building uses at any given instance in a month period. During the sodsneheeri

electric demand at a power station is high due t o Hhehegionademaodnt of
charges go up to offset the wutilityds c os tsysterns ng ontyvwffsat the aenouotwofg h e |
electricity use by a building, but also reduce t IS®VApreséntstelowg 6 s el

the economics, and recommends at this timeTbamship of Mount Olivefurther review installing &0 kW PV system to offset electrical
demand and reduce the annual net electric consumption for the building, and review guaranteed incentives from NJ uetitedleo |
investment. TheMt. Olive Public Libraryis not eligiblefor a 30% federal tax credit. Instead, thewnship of Mount Olivemay consider
applying for a grant and / or engage a PV generator / leaser who would install the PV system and then sell the powsrcatade 0P &L
provides the ability to buy SRE@$ $600 / MWh or best market offer.

There are many possible locations f&kW PV installation on the building roofs and away from sh&deommercial multicrystalline 230

Watts panel (37.0 volts, 8.24 amps) has 17.5 square feet of surface are&/dft8.per square footh 50 kW system needs approximately

217 panels, which would take up804 square feet. The installation of a renewable Solar Photovoltaic power generating system could also
serve as a good educational tool and exhibit for the contynun

Installation cost:

Estimated installed cost: $325,000 (inclu#&30,0000f labor)
Source of cost estimate: Similar projects
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Economics(with incentives):

] 0 > | o P 7] S
~ o . o
?3— & % S IS 21 £ |4 @ g ° ® | < c £ (z- >
3 g _ S 8 | 8| & |4 2 2B >|loxg (o8| 2 E| 2
bt g 8 & o 3 ® s | 9% > g o ¥ $§|E=|E=| B [ =
° 3 o d n 3 s > | O @ 2 =g 8| SE|S3E| = 2 =
ECM - Q£ = s 3 5 = Z 7 | oo 2 @ ° 5 2 | g0 | B Q S = @
ECM description | source 3 o = o =) 2] - | £ £ 5 ] o £ T | =E|=E| @ @ g
# 17 £ D0a L 8 | T | & |83 % E| EZ | 2/2% |88 & 8 3
E 7 7 E =) = g 3 Qo b © a0 %_ 22| S2| ® S &
7 3 2 = S | 3|3 |° s |e| = E|25 |85 £ | ® )
(] 8 X g- < 5 ﬁ =] = 5 ) % c (@]
= X~ o o £
install 50 kW PV
rooftop system
3 | (with SIW similar | 375 000 | 50,000 | 325,000 | 56,721 | 500 | 0 | 7.0 | 0 | 43243 | 25| 752,989 | 7.5| 287 | 11 | 11 | 244,022| 77,708
INCENTIVE and | projects
$600/1MWh
SREC)

Assumptions: SWA estimated the cost and savings of the system based on past PV projects. SWA projected iptstssiahs based on a
typical Polycrystalline Solar Panel (230 Watts, model #ABZBOC1). PV systems are sized based on Watts and physical dimensions for an
array will differ with the efficiency of a given solar panel (W/sq ft).

Rebates/financial incatives:

NJ Clean Energy Renewable Energy Incentive Program, Incentive based on $1.00 / watt Solar PV application for systems 50kW or less.
Incentive amount for this application i§&000 for the Mt. Olive Public Library.

http://www.njcleanenergy.com/renewagieergy/programs/renewabknergyincentiveprogram

NJ Clean Energy Solar Renewable Energy Certificate Program. Each time a solar elegtem generates 1000kWh (1LMWh) of electricity,
a SREC is issued which can then be sold or traded separately from the power. The buildings must also beuwteredét order to earn
SRECs as well as sell power back to the electric grid. A total3)683/ year has been incorporated in the above distsed or$600 SREC

/ MWh) for the Township of Mount Olive, however it requires proof of performance, application approval and negotiations wittythe uti
Optionsfor funding ECM:

This project may benefit from enrolling in NJ SmartStart program with Technical Assistance to offset a portion of th@geshentation.

http://www.njcleanenergy.com/commereimdlustrial/programs/nismartstartbuildings/nismartstartbuildings
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ECM#4: Retro-Commissioning
Description:

Retrocommissioning is a process that seeks to improve how building equipment and dystetina together. Depending on the age of the
building, retrecommissioning can often resolve problems that occurred during design or consteuctidior address problems that have
developed hr oughout the buil di ng6 scommisgiaming taOoptimze bslildingfsystemns, reducd eperatiagkcests,ramdt r o
address comfort complaints from building occupants.

Since the systems at the Mt. OliRaiblic Libraryhave undergone some renovations in recent years, and the building continues ¢orftavns

with thermal comfort control, SWA recommends undertaking fedramissioning to optimize system operation as a follpno completion of

the upgrades. The retammmissioning process should include a review of existing operational parametbghf;mewer and older installed
equipment. During retrsommissioning, the individual loop temperatures should also be reviewed to identify opportunities for optimizing system
performance.

Installation cost:

Estimated installed cas$34,250 (includes $30,8000f laboi)
Source of cost estimate: Similar projects

Economics(without incentives).
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O | descrinti source o 8 0= = o 7] | 5 £ > Q @£ s Sl=£5| 9 3 =1
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< = = Q @ = i} £
4
none
retro similar at
4 | commission projects 34,250 this 34,250 | 4,064 | 1.2 | 1,860 | 7.3 | 1,820| 4,453 | 12 | 31,593 | 7.7| 56 | 5 8 10,072 | 27,330
in -
9 time

Assumptions: Since the utility bills have some accounting fluctuations, dificult to determine the amount of energy used for heating and
cooling the Mt. OlivePublic Library Based on experience with similar buildings, SWA estimated the heating and cooling energy consumption.
Typical savings for retraommissioning range frors-20%, as a percentage of the total space conditioning consumption. SWA assumed 10%
savings. Estimated costs for red@mmissioning range from $0.82.00 per square foot. SWA assumdd?$ per square foot of a total square
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footage 0f27,400. SWA also asumed on the average 1 hr/wk operational savings when systems are operating per design vs. the need to make
more frequent adjustments.

Rebates/ financial incentives:

There are currently no incentives for this measure at this time.

Optionsfor funding ECM:

This project may benefit from enrolling in NJ SmartStart program with Technical Assistance to offset a portion of thmpgieshehtation.

http://www.njcleanenergy.com/commereimdlustrial/programs/nismartstartbuildings/nismartstartbuildings
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5. RENEWABLE AND DISTRIBUTED ENERGY MEASURES
5.1. Existing systems
There ara Getrrentlyanyexisting renewable energy systems.
5.2. Wind
Description:
Pleases see the above recommended ECM#
5.3. Solar Photovoltaic
Description:
Pleases sethe above recommended ECB/#
5.4. Solar Thermal Collectors
Description:

Solar thermal collectors are not cost effective for this building and would not be recommended due to the
insufficient and not constant use of domestic hot water throughout the buddurgify the expenditure.

5.5. Combined Heat and Power
Description:

CHP is not applicable fothis buildingbecause bseveral existing split system cooliagd insufficient
domestic hot water use.

5.6. Geothermal
Description:
Geothermal is not applicabléor this building because it would not be cost effective, since it would
require replacement of the existing HVAC system, of which major components still have as a whole a
number of useful operating years.

6. ENERGY PURCHASING AND PROCUREMENT STRATEGIES
6.1. Load profiles

The followingarechars that showhe annual electriand natural gadoad profiles for the Mount Olive
Public Library
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The followingis a chartof the natural gasannual load profile for the buildingeaking in thecoldest

months of the yeaand a chart showingatural gasconsumptionfollowing t h e

curve Some utility bills have more than one month estimated and combined.
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6.2. Tariff analysis

Date (Month-Year)

Currently, natural gas is provided to thk. Olive Municipal main building via one gas meter with the
Elizabethtown Gas Caacting as the supply aralso the transport companysas is provided by the

Elizabethtown Gas Cat a generahnd very competitive e r vi c e

rat e.

The

suppl i

for natural gas charges a markate price based on use and e Olive Public Librarybilling does not
breakdown demand costs for all periods. Demand prices are reflected in the utility bills and can be
verified by observing the price fluctuations throughout the year. Typically, the natural gas prices increase
during the heating months when natural gas is used by the hot water boileBamiehigh gas price per

therm fluctuations in the summer maydee to high energy costs thhatentlyoccurred and low use caps
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for the nonheating months. Thus the building pays for fixed costs such as meter reading charges during
the summer month&ome of thecap paymerst areexcluded from the following chart.

Natural Gas Usage (therms) v. Natural Gas Rate ($/therm)
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The Mt. Olive Public Libraryis directmetered and currently purchaselectricity from JCP&L at a
general service rate. The gealeservice rate for electritharges g marketrate based on asnd theMt.

Olive Public Librarybilling doesshow abreakdowrof demand costs. Demand prices are reflected in the
utility bills and can be verified by observing the price fluctuations throughout the year. Typically, the
electricity prices increase during tleoling months wherelectricity is used by thédVAC condensing
unitsand air handlers

6.3. Energy Procurement strategies

The Mt. Olive Public Libraryreceives natural gas viane incoming meterThe Elizabethtown Gas Co.
supplies the gas and transports it. There is not an ESCO engaged in the prodessrgfnServices
Company(ESCO) is aconsultancy groughatengages in a performance based contract with a client firm

to implement measures which reduce energy consumption and costs in a tgcanitéthancially viable
manner.Electricity is also purchaed viaone incoming metedirectly for themain Mt. Olive Public

Library from JCP&L without an ESCO. SWA analyzed the utility rate for natural gas and electricity
supply over an extended period. Electric bill analysis shows fluctuaiphs18% over the most recent

12 month period. Natural gas bill analysis shows fluctuatigm$o 29% over the most recent 12 month
period. Some of these fluctuations may have been causadjlistments between estimated and actual
meter readingsothes may be de to unusual high antecent escalating energy costhe average
estimated NJ commercial utility rates for electric and gas are $0.150/kWh and $1.550/therm respectively.
The Mt. Olive Public Library annualelectric utility costs are$5,878 higher, when compared to the
averageestimatedNJ commercial utility ratesSWA recommends that thEownship of Mount Olive

further explore opportunities of purchasing both natural gas and electricity from ESCOs in order to reduce
rate fluctuation and ultimately reduce the annual cost of energy foMtheélive Public Library
AppendixB contains a complete list of third pamyergy suppliers fathe Mt. Olive Townshipservice

area. TheTownship of Mount Olivemay want to consider partnering with other schddtricts
municipalities, townships and communities to aggregate a substantial electric and natural gas use for
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betterleveraging in negotiations with ESCOs and of improving the pricing structures. This sort of activity
is happening in many parts of the country and in New JeAdsy, theMt. Olive Public Librarywould
not be eligible for enroliment in a Demand RespdAseo g r a m, because there is

time (without a large capital investment shed a minimum of8D kW electric demand when requested
by the utility during peak demand periods, which is the typical threshold for considering this option.
Demand Response could be an option in the future whéfothrship of Mount Olivenay install a large

enoughnatural gas drivebackup emergency generatdrhe following charts show thdt. Olive Public
Library monthly spending per unit of energy in 200
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7. METHOD OF ANALYSIS
7.1. Assumptions and tools

Energy modeling tool: established / standangdustry assumptiong&-Quest
Cost estimates: RS Means 200@&-acilities Maintenance & Repair Cost Data)
RS Means 2009 (Building Construction CDstta)
RS Means 2009 (Mechanical Cost Data)
Publishedand established specialized equipmeaterial and labocosts
Cost estimates also based on utility bill analysis and prior experience with
similar projects

7.2. Disclaimer

This engineering auditas prepared using the most current and accurate fuel consumption data available
for the site. The estimates that it projects are intended to help guide the owner toward best energy choices.
The costs and savings are subject to fluctuations in weathtiamas in quality of maintenance, changes

in prices of fuel, materials, and labor, and other factors. Although we cannot guarantee savings or costs,
we suggest that you use this report for economic analysis of the building and as a means to estienate fut
cash flow.

THE RECOMMENDATIONS PRESENTED IN THIS REPORT ARE BASED ON THE RESULTS
OF ANALYSIS, INSPECTION, AND PERFORMANCE TESTING OF A SAMPLE OF
COMPONENTS OF THE BUILDING SITE. ALTHOUGH CODERELATED ISSUES MAY BE
NOTED, SWA STAFF HAVE NOT COMPLETEDA COMPREHENSIVE EVALUATION FOR
CODE-COMPLIANCE OR HEALTH AND SAFETY ISSUESTHE OWNER(S) AND MANAGER(S)
OF THE BUILDING(S) CONTAINED IN THIS REPORT ARE REMINDED THAT ANY
IMPROVEMENTS SUGGESTED IN THIS SCOPE OF WORK MUST BE PERFORMED IN
ACCORDANCE WITH ALL LOCAL, STATE, AND FEDERAL LAWS AND REGULATIONS THAT
APPLY TO SAID WORK. PARTICULAR ATTENTION MUST BE PAID TO ANY WORK WHICH
INVOLVES HEATING AND AIR MOVEMENT SYSTEMS, AND ANY WORK WHICH WILL
INVOLVE THE DISTURBANCE OF PRODUCTS CONTAINING MOLD, ASBESTOS, B LEAD.
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Appendix A: Lighting Study

Location Existing Fixture Information Retrofit Information Annual Savings
= o = @ = [=3 = 7} —
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o € E = 8| £ |5 |3 2 |8 |gglgel B g | 5} 8 £ E |8 |35 |24 & [2 2|z 2| 8] § |2 g"g 28 gl 3
8 : szl 8(C|55184l £ 8 |8 S sz 816318 &lzl & |8 2| HE
1 GF Corridor Screw-in N CFL 1 1 23 S 11 339 0 23 Screw-in JCFL N S 1 1 23 11 339] O 23 0 0 ?
2 GF Computer Lab Parabolic E 478 5 3 32 S 11 339 10 490 Parabolic |4T8 E S 5 3 32 11 339] 10] 490 1,9 0 0 0
3 GF Corridor Screw-in N CFL 4 1 23 S 11 339 0 92 Screw-in_ JCFL N S 4 1 23 11 339] 0 92 3 0 0 0]
4 | GF Corridor HID N | Hal | 1 | 1 | 50 | s | 11 |39 13 63 Screw-in [CFL__|N S 15| 11| 339 o] 15 5 79 o1
5 GF Quiet study Screw-in N CFL 3 1 23 S 11 339 0 69 Screw-in  JCFL N S 3 1 23 11 339] O 69 0 0 0
6 GF Quiet study Parabolic E 478 8 2 32 S 11 339 6 518 Parabolic |4T8 E S 8 2 32 11 339] 6] 518 2,0 0 0 O
T GF Reading area Screw-in N CFL 9 2 50 S 11 339 0 900 Screw-in JCFL N S 9 2 50 11 3391 O] 9S00 3,3 0 0 O
5 | OF Reading area Exitoign | N | LED | 2 | 1 5 N | 24 | 365 | 1 1 Extt Sign JLED N N 21 1 5| 24| a65] 1] 11 0 0 0
9 GF Reading area Screw-in N CFL 1 1 23 S 11 339 0 23 Screw-in  JCFL N S 1 1 23 11 339] O 23 0 0 0
10 | GF Stacks Parabolic E 478 50 3 32 S 11 339 10 4,810 Parabolic |4T8 E S 50 3 32 11 339] 10] 4,810 19,764 0 0 O]
11 | GF Stacks HID N | Hal | 4 | 1 | 100 | S | 11 | 33®| 25 425 Screw-in [CFL__|N S a1 3| 11 o] 140 1342 0| 1,344
12 | GF Corridor Screw-in N CFL 10 1 23 S 11 339 0 230 Screw-in JCFL N S 10 1 23] 11 0] 230 0 0 o
13 | GF Corridor Screw-in N CFL 1 3 23 S 11 339 0 69 Screw-in_ JCFL N S 1 3 23 11 0 69 0 0 a
14 | GF Heritage room Screw-in | N | nc | 6 | 1 | 100 | S | 2 | 3%®| 0 500 Screw-in [CFL___|N S 8| 1 35 2 o] 210 264 o 2
15 | GF Heritage room Screw-in N CFL 16 1 23 S 2 339 0 368 Screw-in  JCFL N S 16 1 23 2 0] 368 0 0 0
16 | GF Heritage room Screw-in N CFL 2 3 23 S 2 339 0 138 Screw-in  JCFL N S 2 3 23 2 0] 138 0 0 0
17 GF Area near Quiet study Screw-in N CFL 12 1 23 S 11 339 0 276 Screw-in  JCFL N S 12 1 23 11 0] 276 1,029 0 0 O
18 | GF Quiet study Screw-in N CFL 5 2 50 S 11 339 4] 500 Screw-in JCFL N S 5] 2 50 11 0] 500 1,869 0 0 O
19 | GF | Fiction / Mystery Stacks Parabolic E 478 42 3 32 S 11 339 10 4,042 Parabolic [4T8 E S 42 3 32 11 339] 10] 4,042 16,602 0 0 0
20 | GF | Fiction / Mystery Stacks Parabolic E 478 30 3 32 S 11 339 10 2,890 Parabolic |4T8 E S 30 3 32 11 339] 10] 2,890 11,858 0 0 0
21 GF | Fiction/ MEtem Stacks Screw-in N CFL 10 2 50 S 11 339 0 1,000 Screw-in JCFL N S 10 2 50 11 339] 0] 1,000 3,729 0 0 O
22 | GF |Fiction / Mystery Stacks HID N Hal 2 1 100 S 11 339 25 225 Screw-in JCFL N S 21 1 35| 11 338 O] 70 261 671 0 G54 |
23 | GF | Fiction / Mystery Stacks Exit Sign N LED 2 1 5 N 24 | 365 1 11 Exit Sign |LED N N 2 1 5 24 365] 1 11 0 0 0
24 GF Circulation desk Screw-in N CFL 15 2 50 S 11 339 0 1,500 Screw-in  JCFL N S 15 2 50 11 339] 0] 1,500 5,594 0 0 0
25 GF Circulation desk Screw-in N CFL 8 2: 50 S 14 339 0 800 Screw-in |CFL N S 8| 2 50 11 339] 0] 800 2,983 0 9] O
26 | GF Corridor Screw-in N CFL 4 1 23 S 11 339 0 92 Screw-in  JCFL N S 4] 1 23 11 339] O 92 3 0 0 0
i‘ E Corridor Scre_w—m N CFL 1 3 2 S 11 3Z§ 0 69 Screw-in CLL N S ﬂ 3 23 11 33£J 0 69 0 0 O
28 | GF | Main entrance corridor HID N Hal 19 1 250 S 11 339 63 4,813 Screw-in |CFL N S 19 1 83 11 339] 0] 1,615 6,0! 0] 16,1
29 GF | Main entrance corridor HID N Hal 10 1 100 S 4 339 25 1,025 Screw-in |CFL N S 10 1 35 4 339] 0] 350 0 1,2%
30 | GF Main entrance corridor Screw-in N CFL 3 1 23 S 11 339 0 69 Screw-in_ JCFL N S 3 1 23 11 339] O 69 0 o
31 GF Main entrance corridor Exit Sign N LED 2 1 5 N 24 | 365 1 11 Exit Sign |LED N N 2 1 5 24 365 1 11 0 [ |
32 | GF | Main entrance corridor Screw-in N CFL 1 2 50 S 11 339 0 100 Screw-in_JCFL N S 1 2 50 11 339] 0] 100 0 8 |
33 GF Main entrance corridor Screw-in N CFL 23 1 23 S 11 339 4] 529 Screw-in  JCFL N S 23 1 23 11 339] O] 529 1,973 0
34 | GF | Main entrance corridor HID N Hal 12 1 25 S 11 339 6 306 Screw-in JCFL N S 12 1 10 11 338] 0] 120 0 Sﬂ
35 | GF Corridor Screw-in N CFL 6 i 23 S 11 339 0 138 Screw-in_JCFL N S 5[ 1 23 11 339] 0] 138 0 of
36 | GF Corridor Screw-in N CFL 23 3 23 S 11 339 0 1,587 Screw-in  JCFL N S 23 3 23 11 339] O] 1,587 5,91 0 a
37 | GF Childrens stacks HID N Hal 6 1 25 S 11 339 6 156 Screw-in |JCFL N S S-I 1 10 11 339] O] 60 4 0 47
38 GF Childrens stacks Screw-in N CFL 49 1 50 S 11 339 0 2,450 Screw-in_JCFL N S 49 1 50 11 339] 0] 2450 9,13 0 0 O]
39 | GF Childrens stacks Screw-in N CFL 15 7] 23 S 11 339 4] 345 Screw-in  JCFL N S 15 1 23 11 339| 0] a4 1,287] 0 0 0
40 GF Childrens stacks Screw-in N CFL 16 1 23 S 11 339 0 368 Screw-in  JCFL N S 16 1 23 11 333] 0] 368 1,372 0 0 O
41 GF Gathering room Screw-in N CFL 16 1 23 S 11 339 0 368 Screw-in JCFL N S 16 1 23 11 339] 0] 368 1,372 0 0 O
42 | GF Gathering room Screw-in N CFL 10 3 23 S 11 339 0 690 Screw-in_ JCFL N S 10 3 23 11 339] O] 690 2,573 0 0 0
43 | GF Gathering room Screw-in N CFL 5 1 13 S 11 339 0 65 Screw-in  JCFL N S B 1 13 11 339] O 65 0 0 0
44 | GF Gathering room Exit Sign N LED 2 1 5 N 24 365 1 11 Exit Sign JLED N N 2 1 5 24 365) 1 11 0 0 0
75 | GF Childrens bathroom Parabolic E 278 1 2 17 S 11 339 3 37 Parabolic |2'T8 E S 1 2 17 11 339] 3 37 0 0 0)
™76 | or Kitchen Parabolic E 2'T8 1 2 17 S 11 339 3 37 Parabolic |2'T8 E S 1 2 17 11 339] 3] 37 0 0 O
47 | GF Reading room Screw-in N CFL 8 1 23 S 11 339 0 184 Screw-in  JCFL N S 8 1 23 11 339] O] 184 0 0 0
48 | GF Stacks Screw-in N CFL 11 3 23 S 11 339 0 759 Screw-in  JCFL N S 11 3 23 11 339] 0] 759 2,8 0 0 0
29 | GF Stacks HID N | Hal | 3 | 1 | 100 | s | 11 | 39| 25 | 325 Screw-in |CFL___|N S 31 3| 11| __339] o] 105 3 o| 1,007}
50 | GF Stacks Exit Sign N LED 2 1 5 N 24 | 365 1 11 Exit Sign |LED N N 2 1 5 24 365] 1 11 1 0 0 O
51 GF htrance to Storybook Cotta Screw-in N CFL 1 1 23 S 11 339 0 23 Screw-in  JCFL N S 1 1 23 11 339] 0 23 0 0 0
52 | GF ptrance to Storybook Cotta! Screw-in N CFL 1 1 15 S 11 339 0 15 Screw-in JCFL N S 1 1 15 11 339] O 15 0 0 O]
53 | GF Picture books Screw-in N CFL 1 3 23 S 11 339 0 69 Screw-in  JCFL N S 1 3 23 11 339] O 69 0 0 0
54 | GF | Employees Staff Closet Parabolic E 2'T8 6 2 17 S 2 339 3 207 Parabolic |2'T8 E S 6 2 17 2 339] 3] 207 0 0 0
55 | GF Circulation desk Parabolic E 278 7 2 17 S 11 339 3 241 Parabolic |2'T8 E S 7| 2 17, 11 338] 3] 241 0 0 0]
56 | GF Breakroom Parabolic E 2'T8 2 2 17 S 11 339 3 71 Parabolic |2'T8 E S 2 2 17 11 339] 3 71 0 0 0
57 | GF Closet Parabolic E | 278 2 1 17 S 2 339 2 36 Parabolic [2'T8 E S 2) 1 17 2] 339] 2] 36 0 0 0
58 | GF Exit Corridor Parabolic E 278 2 2 17 S 11 339 3 71 Parabolic |2'T8 E S 2 2 17 11 339] 3 71 0 0 0
59 | GF Exit Corridor Extsign | N | LED | 1 1 5 N | 24 | 366 ] 1 5 Exit Sign |LED N N 1 5| 24| 365] 1] 6 0 0 5
60 | GF Electrical closet Parabolic E 2'T8 2 2 §iA S 2 339 3 71 Parabolic |2'T8 E S 2 2 17 2 339] 3 71 0 0 0
61 GF Administration Screw-in N CFL 8 1 23 S 11 339 0 184 Screw-in_ JCFL N S 8 1 23 11 339] 0] 184 0 0 0
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Location Existing Fixture Information Retrofit Information Annual Savings
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62 | GF Administration Screw-in N CFL 3 3 23 S 11 339 0 207 Screw-in  JCFL N S 3 3 23 11 338] O 0
63 | GF Closet Parabolic E 278 1 2 17 S 2 339 3 37 Parabolic |2'T8 E S 1 2 17 2 339) 3 0 0)
64 | GF Administration Parabolic E 278 6 2 17 S 11 339 3 207 Parabolic |2'T8 E S 61 2 17 11 339] 3 0 0
65 | GF Conference room Parabolic E 278 6 2 17 S 5 339 3 207 Parabolic |2'T8 E S 6 2 17 5 339] 3 0 0
66 GF Conference room Screw-in N CFL 3 1 23 S 5 339 0 69 Screw-in JCFL N S 3| 1 23 5 339] O 0 O
67 | GF Bathroom Parabolic E 278 1 2 17 S 2 339 3 37 Parabolic |2'T8 E S 1 2 17 2 339] 3 0 0
68 | GF Office Parabolic E 278 4 2 17 S 11 339 3 139 Parabolic |2'T8 E S 4 2 17 11 339] 3 0 0
[69 | GF Men's bathroom Parabolic | E | 278 | 4 | 2 | 17 | s | 11 | 39| 3 139 Parabolic|218___|E S a| 2| 17| 825| 339 3 (S ES |
70 GF Men's bathroom Parabolic E 478 2 1 32 S K 339 3 67 261 1A Parabolic |4'T8 E S 2| 1 32 k] 339) 3 0 0
71 GF Men's bathroom Screw-in N CFL 1 1 23 S 11 339 0 23 86 /A Screw-in JCFL N S 1 1 23 11 339] O 0 Of
72 GF Women's bathroom Screw-in N CFL 2 1 23 S 11 339 0 76 172 1A Screw-in  JCFL N S 2| il 23 11 339 O 0 0
73 GF Women's bathroom Parabolic E 2'T8 5 2 17 S 11 339 3 173 690 Parabolic |2'T8 IE oS 5| 2| 17 8.25] 339] 3 172, 17a
74 | GF Women's bathroom Parabolic E 478 1 3 32 S 11 339 10 106 395 /A Parabolic |4'T8 E S 1 3 32 11 339] 10 0 0
75 | GF Entrance Screw-in N CFL 4 1 19 T 4 339 0 76 103 /A Screw-in  JCFL N T 4 1 19| 4 339] O 0 0f
76 Ext Exterior Screw-in N CFL 6 i 19 T 12 365 0 114 499 /A Screw-in JCFL N T 6| 1 19| 12 3650 O 0 0
77 | Ext Exterior Screw-in N CFL 5 2 26 T 12 Bil 0 260 1,139 /A Screw-in_JCFL N T 5 2 26 12 365) O 0 0]
78 | Ext Exterior Parking HID N MH 8 1 400 T 12 365 100 3,300 17,520 PSMH |HID PSMH |N T 8| 1 275] 12| 365] 59| 2,259 0] 5,81
o, 5!_'%'!'5! !!"W!'ml 1 ] Tor ; :
Rows Highlighed Yellow Indicate an Energy Conservation Measure is recommended for that space

Mount Olive Public Library

Proposed Lighting Summary Table

Total Surface Area (SF) 27,400
Average Power Cost ($/kWh) 0.17
Exterior Lighting Existing | Proposed | Savings
Exterior Annual Consumption (kWh) 19,158 13,341 5,817
Exterior Power (watts) 3,674 2,633 1,041
Total Interior Lighting Existing | Proposed | Savings
Annual Consumption (kWh) 141,634| 119,076 | 22,558
Lighting Power (watts) 37,145 31,892 5,253
Lighting Power Density (watts/SF) 1.36 1.16 0.19
Estimated Cost of Fixture Replacement ($) 6,790
Estimated Cost of Controls Improvements (§ 400
Total Consumption Annual Cost Savings ($) 5,229
SWA, Inc. - Local Government Energy Audit Final Report Page 38/45



Legend:

Fixture Type Lamp Type Control Type Ballast Type Retrofit Category
Exit Sign LED N (None) N/A (None) N/A (None)
Screw-in Inc (Incandescent) S (Switch) E (Electronic) T8 (Installl new T8)

Pin 1T5 OS (Occupancy Sensor) M (Magnetic) T5 (Install new T5)
Parabolic 2'T5 T (Timer) CFL (Install new CFL)
Recessed 3T5 PC (Photocell) LEDex (Install new LED Exit)
2'U-shape 4T5 D (Dimming) LED (Install new LED)

Circiline 2'T8 DL (Daylight Sensor) D (Delamping)
Exterior 3T8 M (Microphonic Sensor) C (Controls Only)
HID (High Intensity Discharge) 4'T8
6'T8
8T8
2T12
3T12
4T12
6T12
8T12
CFL (Compact Fluorescent Lightbulb)
MR16
Halogen
MV (Mercury Vapor)
MH (Metal Halide)
HPS (High Pressure Sodium
LPS (Low Pressure Sodium)

Mount Olive Public Library SWA, Inc. - Local Government Energy Audit Final Report Page 39/45



Appendix B:

Third Party Energy Suppliers (ESCOs)

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

JCP&L

ELECTRICAL SERVICE TERRITORY

Last Updated: 06/15/09

Hess Corporation

1 Hess Plaza
Woodbridge, ND7095
(800) 4377872
www.hess.com

BOC Energy

Services, Inc.

1135 Mountain Avenue
Murray Hill, NJ011374
(800) 2472644
www.boc.com

Commerce Energy,

Inc.

4400 Route 9 Soutlguite 100
Freehold, NJ 07728

(800) 55684113
WWW.commerceenergy.com

Constellation
NewEnergy, Inc.
900A Lake Street,
Suite 2

Ramsey, NJ 07446
(888) 6350827
Www.newenergy.com

Direct Energy
Services, LLC

120 Wood Avenue
Suite 611

Iselin, NJ 08830

(866) 5472722
www.directenergy.com

FirstEnergy

Solutions Corp.

300 Madison Avenue
Morristown, NJ0113113
(800) 9770500
www.fes.com

Glacial Energy of

New Jersey, Inc.

207 LaRoche Avenue
Harrington Park, N07640
(877) 5692841
www.glacialenergy.com

Integrys Energy

Services, Inc.

99 Wood Ave, Soutlfuite 802
Iselin, NJ 08830

(877) 7639977
www.integrysenergy.com

Strategic Energy,

LLC

55 Madison Avenue, Suite 40
Morristown, NJ 01360

(888) 9259115,www.sel.com

Liberty Power

Holdings, LLC

Park 80 WestPlaza Il, Suite 200
Saddle Brook, N07663

(866) 76931130
www.libertypowercorp.com

Pepco Energy

Services, Inc.

112 Main St.

Lebanon, NJ 08833

(800) ENERGY9 (3637499)
WWW.pepceservices.com

PPL EnergyPlus,

LLC

811 Church Road
Cherry Hill, NJ 08002
(800) 2812000
www.pplenergyplus.com

Sempra Energy

Solutions

The MaeCali

Building

581 Main Street, 8Floor
Woodbridge, ND7095
(877) 2736772
www.semprasolutions.com

South Jersey Energy
Company

One South Jersey

Plaza

Route 54

Folsom, NJ 08037

(800) 800756-3749
www.south jerseyenergy.com

Suez Energy

Resources NA, Inc.

333 Thornall Street

6th Floor

Edison, NJ 08837

(888) 6441014
WWW.Suezenergyresources.com

UGI Energy

Services, Inc.

704 East Main StregBuite 1
Moorestown, ND80113
(856) 2739995
www.ugienergyservices.com

American Powernet
Management, LP
437 North Grove St.
Berlin, NJ 08009
(800) 4377872
www.hess.com

ConEdison Solutions
Cherry Tree, Corporate Cente
1135 State Highway 38
Cherry Hill, NJ 08002
(888) 6650955
www.conedsolutions.com

Credit Suisse, (USA) Inc.
700 College Road East
Princeton, NJ 08450
212-1138-3124
www.creditsuisse.com

Sprague Energy Corp.
12 Ridge Road

Chatham Township NJ
011328

(800)2251560
Www.spragueenergy.com

Mount Olive Public Library
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ELIZABETHTOWN GAS COMPANY NATURAL GAS SERVICE TERRITORY

Last Updated: 06/15/09

Cooperative Industries
412420 Washington Avenue
Belleville, NJ 07109
8006BUYGAS (6-289427)
Www.cooperativenet.com

Direct Energy ServicesLLP
120 Wood Avenue, Suite 611
Iselin, NJ 08830
866-547-2722
www.directenergy.com

Glacial Energy of New
Jersey, Inc.

207 LaRoche Avenue
Harrington Park, NJ 07640
1-877-569-2841
www.glacialenergy.com

GatewayEnergy Services
Corp.

44 Whispering Pines Lane
Lakewood, NJ 08701
800-805-8586
WWWw.gesc.com

UGI Energy Services, Inc.
d/b/a GASMARK

704 East Main Street, Suite 1
Moorestown, NJ 08057
856-2739995
WWWw.ugienergyservices.com

Great Eastern Energy

116 Village Riva, Suite 200
Princeton, NJ 08540
888651-4121
www.greateastern.com

Hess Energy, Inc.

One Hess Plaza
Woodbridge, NJ 07095
800437-7872
www.hess.com

Metromedia Energy, Inc.

6 Industrial Way

Eatontown, NJ 07724
8777507046
www.metromediaenergy.com

Intelligent Energy

2050 Center Avenue, Suite 50
Fort Lee, NJ 07024
800-724-1880
www.intelligentenergy.org

MxEnergy, Inc.

510 Thornall Street, Suite 270
Edison, NJ 088327
8003751277
WWwW.mxenergy.com

NATGASCO (Mitchell
Supreme)

532 Freeman Street
Orange, NJ 07050
800-840-4GAS
WWW.natgasco.com

Metro Energy Group, LLC
14 Washington Place
Hackensack, NJ 07601
888-53-Metro
Www.metroenergy.com

PPL EnergyPlus, LLC

811 Church RoadOffice 105
Cherry Hill, NJ 08002
800-281-2000
www.pplenergyplus.com

Stuyvesant Energy LLC
10 West Ivy Lane, Suite 4
Englewood, NJ 07631
800-646-6457
www.stuyfuel.com

Pepco Energy Services, Inc.
112 Main Street

Lebanon, NJ 08833
800-363-7499
WWW.pepceservices.com

Sprague Energy Corp.

12 Ridge Road

Chatham Township, NJ 07928
8002251560
WWW.spragueenergy.com

South Jersey Energy Company

One South Jersey Plaza, Route &

Folsom, NJ 08037
800-756-3749
www.sjindustries.com/sje.htm

Woodruff Energy

73 Water Street
Bridgeton, NJ 08302
800-557-1121
www.woodruffenergy.com

Mount Olive Public Library
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Appendix C
Glossary and Method of Calculations
Glossary of ECM Terms

Net ECM Cost: The net ECM cost is the cost experienced by the customer, which is typically the total cost
(materials + labor) of installing the measure minus any available incentives. Bdibtaheostand the
incentive amountare expressed in the summary for eactVEC

Annual Energy Cost Savings (AECS)This value is determined by the audit firm based on the calculated
energy savings (kwh or Therm) of each ECM and the calculated energy costs of the building.

Lifetime Energy Cost Savings (LECS):This measure estintes the energy cost savings over the lifetime
of the ECM. It can be a simple estimation based on fixed energy costs. If desired, this value can factor in an
annual increase in energy costs as long as the source is provided.

Simple Payback:This is a simp measure that displays how long the ECM will take to bexak based
on the annual energy and maintenance savings of the measure.

ECM Lifetime: This is included with each ECM so that the owner can see how long the ECM will be in
place and whether or hdt will exceed the simple payback period. Additional guidance for calculating
ECM | ifetimes can be found bel ow. This value can
the ASHRAE rated lifetime, or any other valid source.

Operating Cost Saings (OCS): This calculation is an annual operating savings for the ECM. It is the
difference in the operating, maintenance, and / or equipment replacement costs of the existing case versus
the ECM. In the case where an ECM lifetime will be longer thanettisting measure (such as LED
lighting versus fluorescent) the operating savings will factor in the cost of replacing the units to match the
lifetime of the ECM. In this case or in one where-tinge repairs are made, the total replacement / repair

sum isaveraged over the lifetime of the ECM.

Return on Investment (ROI): The ROI is expresses the percentage return of the investment based on the
lifetime cost savings of the ECM. This value can be included as an annual or lifetime value, or both.

Net Present Value (NPV):The NPV <calcul ates the present value
based on the time value of money, which is accounted for by a discount rate (assumes bond rate of 3%).

Internal Rate of Return (IRR): The IRR expresses amnual rate that results in a breaken point for the
investment. If the owner is currently experiencing a lower return on their capital than the IRR, the project is
financially advantageous. This measure also allows the owner to compare ECMs agaimtheath
determine the most appealing choices.

Calculation References

ECM = Energy Conservation Measure
AOCS = Annual Operating Cost Savings
AECS = Annual Energy Cost Savings
LOCS = Lifetime Operating Cost Savings
LECS = Lifetime Energy Cost Savings
NPV = Net Present Value

IRR = Internal Rate of Return

DR = Discount Rate
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Net ECM Cost = Total ECM CostIincentive
LECS = AECS X ECM Lifetime
AOCS = LOCS / ECM Lifetime

Note: The lifetime operating cost savings are all avoided operating, maintenadce poaromponent
replacement costs over the lifetime of the ECM. This can be the sum of any annual operating savings,
recurring or bulk (i.e. onime repairs) maintenance savings, or the savings that comes from avoiding
equipment replacement needed foe #xisting measure to meet the lifetime of the ECM (e.g. lighting
change outs).

Simple Payback = Net ECM Cost / (AECS + AOCS)
Lifetime ROI = (LECS + LOCS Net ECM Cost) / Net ECM Cost
Annual ROI = (Lifetime ROI / Lifetime) = (AECS + OCS) / Net ECM Cbst / Lifetime

It is easiest to calculate the NPV and IRR using a spreadsheet program like Excel.
Excel NPV and IRR Calculation

In Excel, function =IRR(values) and =NPV(rate, values) are used to quickly calculate the IRR and NPV of

a series of annuahsh flows. The investment cost will typically be a negative cash flow at year 0 (total cost

- incentive) with years 1 through the lifetime receiving a positive cash flow from the annual energy cost
savings and annual maintenance savings. The calculatitins example below are for an ECM that saves

$850 annually in energy and maintenance costs (over a 10 year lifetime) and takes $5,000 to purchase and
install after incentives:

A B C|D E F G H I
1
2
3 Year |CashFlow
P ' 0 $(5,000.00)| €«—— Investment
5 -1 S sseeet | ©°
6 2 S 850.00
7 3 S  850.00
3 4 $  850.00 Cash Flow:
g Eir\«t 5 S 850.00 = AnnualEnergy Cost
iTetime i +
10 5 S 850.00 Sav.lngs Annual
_ Maintenance
11 7 S 850.00 :
Savings
12 8 S 850.00
13 9 S 850.00
14 10 S 850.00 [— Formula:
15 =IRR(F4:F14)
16 IRR 11.0396/ =NPV(0.03,F5:F14)+F4
17 NPV $2,250.67
18
19
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ECM and Equipment Lifetimes

Determining a lifetime for equipmentaB®dlCMé s can someti mes be difficult.
a list of lifetimes that the NJCEP uses in its commercial and industrial programs. Other valid sources are
also used to determine |ifetimes, suoth as the DOE,
Lighting is typically the most difficult lifetime to calculate because the fixture, ballast, and bulb can all

have different lifetimes. Essentially the ECM analysis will have different operating cost savings (avoided
equipment replacement) dependimgwehich lifetime is used.

When the bulb lifetime is used (rated burn hours / annual burn hours), the operating cost savings is just
reflecting the theoretical cost of replacing the existing case bulb and ballast over the life of the
recommended bulb. Diding by the bulb lifetime will give an annual operating cost savings.

When a fixture lifetime is used (e.g. 15 years) the operating cost savings reflects the avoided bulb and

ballast replacement cost of the existing case over 15 years minus the grbjébtand ballast replacement

cost of the proposed case over 15 years. This will give the difference of the equipment replacement costs
between the proposed and existing cases and when divided by 15 years will give the annual operating cost
savings.
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NJCEP C & | Lifetimes

Measure Measure Life

Commercial Lightingd New 15
Commercial Lightingd Remodel/Replacement 15
Commercial Custord New 18
Commercial Chiller Optimization 18
Commercial Unitary HVYAG New - Tier 1 15
Commercial Unitary HYA@ ReplacementTier 1 15
Commercial Unitary HYA® New- Tier 2 15
Commercial Unitary HVAG Replacement Tier 2 15
Commercial Chiller® New 25
Commercial Chiller$ Replacement 25
Commercial Small Motors ¢€10 HP)d New or 20
Replacement

Commercial Medium Motors (215 HP)d New or 20
Replacement

Commercial Large Motors (800 HP)d New or 20
Replacement

Commercial VSD$ New 15
Commercial VSD$ Retrofit 15
Commercial Comprehensive New Construction Design 18
Commercial Custod Replacement 18
Industrial Lightingd New 15
Industrial Lightingd Remodel/Replacement 15
Industrial Unitary HYACS New- Tier 1 15
Industrial Unitary HYACO Replacement Tier 1 15
Industrial Unitary HYAC3 New - Tier 2 15
Industrial Unitary HYACO Replacement Tier 2 15
Industrial Chillersd New 25
Industrial Chillersd Replacement 25
Industrial Small Motors (1.0 HP)d New or Replacement 20
Industrial Medium Motors (15 HP)d New or 20

Replacement
Industrial Large Motors (4200 HP)d New or Replacemen 20

Industrial VSD3 New 15
Industrial VSD Retrofit 15
Industrial Custon® Non-Process 18
Industrial Custon® Process 10
Small Commercial Gas Furnaée New or Replacement 20
Small Commercial Gas Boilér New or Replacement 20
Small Commercial Gas DHW New or Replacement 10
C&l Gas Absorption Chilled New or Replacement 25
C&l Gas Custond New or Replacement (Engine Driven 25
Chiller)

C&l Gas Custond New or Replacement (Gas Efficiency 18
Measures)

O&M savings 3
Compressed Air (GWh participant) 8
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