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INTRODUCTION

OnOctober 18 and 28 Steven Winter Associates, Inc. (SWA) performed an energy audit and assdssment
theTownship of Byram municipal buildings. The audit included a review of the:

9 Byram Township Municipal Building
1 Byram Township Civic Center
1 ByramTownship Department of Public Works (DPW) Garage

Thebuildingsare locatedn Stanhope, NJA separate energy audit report is issued for each of the referenced
buildings.

This report addresses tBgramMunicipal Buildinglocated atlO Mansfield Drive Stanhope, NJ 07874 he
current conditions and energglated information were collected in order to analyze and facilitate the
implementation of energy conservation measures for the building.

The singlestory Byram Municipal building was built in 1967, with renovations / additions in 197&he

building is composed ofamo sections the original part of the building houses thimance offices, Court,

Court office and Council conference ropand he back of the building houses the Police Department and
offices and the Administrative Municipal officeBhe building consists af0,593 square feeof conditioned
space.The Byram Municipal building is occupiedat any onetime on weekdays byapproximately18
employees and staff fro8130 AM - 4:30 PMwith Court every other Tesdayl2:30PM - 5:00 PM andsome

night meetingsThe Police Department operates 24 hrs / 7 days Mtholiceemployees (mostly in and out

of the building,jncludes3onleave Ther e i sn6t an assigned dispatcher

The goal of thisLocal Government Energy Aud{t GEA) is to provide sufficient information tehe
Township ofByramto make decisions regarding the implementation of the most appropriate and most cost
effective energy conservah measures for th8yram Municipal building. SWA was informed thathe
Township ofByramis registered with Sustainable Jersey

Launchedin 2008, the LGEA Program provides subsidized energy audits for municipal and local
governmentbwned facilities, including offices, courtrooms, town halls, polcel fire stations, sanitation
buildings, transportation structures, schools and community cemmter®rogram will subsidize 75% of the

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

The energy audit performdyy Steven Winter AssociatdSWA) encompassahe Byram Municipal building
located atLlO Mansfield Drive, Stanhope, NJ 0787Bhe ByramMunicipal building is a singlestory building
with a floor area ofL0,593squarefeet The original structure was built tB67, with renovations / additions
in 1978

Based on the field visits performed hiye SWA staff on October 18 and 28 and the results of a
comprehensive ener gy anal yauirest,conditibns and reeomroendatiorts éos c r |
improvements. Suggestions for measures 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 October 2008 and September 2@66 Byram Municipal building consumedL33,360 kWhor $22,448
worth of electricityat an approximate rate §0.168/kWhand 3,200 gallonr $5,645worth of fuel oil #2 at
an approximate rate dpl.764/gallon The joint energy consumption fahe building, including both
electricity anduel oil #2 was900 MMBtu of energy that cost a total $28,093

SWA has entered energy information about Byeam Municipal / Police Departmeruilding in the U.S.
Environment al Pr ot Energyi Stan Polfai@ Mangg@Erergy demcinmarking system.
This mixed usefacility (township offices / police station / courthouse)xomprised of nomligible (Otter)
space type. SWA encourages thewnship of Byram to continue entering utility data iknergy Star
Portfolio Managerin order to track weathanormalized source energy use over time. EPA is continually
working to expand the available space types.

The Ste Energy Use Intensity 82 kBtu/ft%yr compared to the national averagemfnship offices / police
stationbuilding consuming78 kBtu/ft’y r . | mpl ementing this reportds r e
approximately47.9 kBtu/ft?yr, which wherimplemented would make the building energy consumption better

than the national averagéhere may be&nergyprocurement opportunities for tiyram Municipal building

to reduce annualectricutility costs which are 2,444 higher, when compared to theesage estimated NJ
commercial utility rates.

Based on the assessment of Bygam Municipal building, SWA has separated tliecommendations into
three categorieSee Section 4 for more detail3hese are summarized as follows:

Category | Recommendations: Capital Improvement Measures

Insulate exterior walls and install new roof

Replace window air conditionershoroughly insulatevindow / wallpenetratios at installation
Replace 2,500 gal iground fuel oil tank

Install revolving doas - to relieve pressure from building at entrance doors

Select NEMA Premium motors when replacing motors at the end of their useful operating lives

—a _a _a _a _a

Category Il Recommendations: Operations and Maintenance

1 Insulate hot water piping in the mechanical roomsrder to efficiently deliver heat where it is needed
and for personnel protection

9 Air balance distributed conditioned aifor uniform and steady temperature control

9 Thoroughly and evenly insulate space (with batt insulation) above the ceiling tiles

1 Maintain roofs- SWA recommends regular maintenance to verify water is draining correctly
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Maintain downspoutsRepair / install missing downspouts as needed

Provide weather stripping / air sealing

Repair / seal wall cracks and penetrations

Provide wateefficient fixtures and controls

Use Energy Star labeled appliances

Use smart power electric stripto power down computer equipment when left unattended
Create an energy educational program

—m s _a_a_a_a_2a

Category lll Recommendations: Energy Conservation Measurg- Upgrades with associated energy
savings

At this time, SWAhighly recommends a totalf 3 Energy Conservation Measures (ECMs) for Bygam
Municipal building that are summarized in the followifigble 1. The total investment cost for these ECMs
with incentivesis $17,041. SWA estimates a first year savingshtfo25with a simple payback af.0years.
SWA estimates that implementing theghly recommended ECMs will reduce the carbon footprint of the
ByramMunicipal building by 18,3351bs of CO,, which is equivalent to removing approximatelgars from

the roads each year or avoiding the needd®dftrees to absorb the annual C@enerated SWA also
recommendgl ECMs with a total first year savings &6,621thataresummarized in Table @hd3 End of
Life Cycle ECMs with a total first year savings&ff,615that aresummarized in Tabl8.

There are various incentives that rewvnship ofByramcould apply for that could also help lower the cost of
installing the ECMssuch asenroll in the NJSmartStart 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 program, Directhastadierrolled out
recently anctould also assist to covap to80% of the capital investment.

Renewable ECMs requirgpplication approval and negotiations with the utiityd 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.

Thefollowing two tables summarize the propodedergy Conservation Measures (ECM) and their economic
relevance.
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1.1 | incandescent lampg Search, NJ Clean| 2,000 this time 2,000 3,996 | 1.0 0 0.3 | 105 776 5 3,882 | 26| 94 19 | 27 1,535 5,475
with CFLs Energy Program
install (9) RS Means, Lit
1.2 0CCUDANCY SENSOrS Search, NJ Clean| 1,980 180 1,800 | 3,110 | 0.8 0 0.2 0 522 15| 7,837 | 34| 335 | 22 | 28 | 4,348 4,261
pancy Energy Program
retro - . none at
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Assumptions: Discount Rate: 2% per DOE FEMPEnergy Price Escalation Rate: 0% per DOE FEMP Guidelines

Note:

A 0.0 electrical demanceduction/ month indicates that it is very low / negligible
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RS Means,
replace (4) Exit Lit Search,
1.3 | signs with LED NJ Clean 800 80 720 263 0.1 0 0.0 70 114 15 1,713 63| 138 | 9 13 624 360
type Energy
Program
install 50 kW PV
rooftop system
3 | (with SI/W similar | 325 000| 50,000| 325,000| 56,721 | 500 | 0 |183| 0 | 43129 25| 742228 | 75 | 128 | 5 | 11 | 232,667 | 77,708
INCENTIVE and projects
$600/1MWh
SREC)
RS Means,
replace (171) T12| Lt Search,
14| = . NJ Clean 35,910 | 5,130 | 30,780 | 11,982 | 29 0 0.8 | 910 2,923 | 15| 43,845 | 10.5| 42 3 5 3,615 16,415
with T8 fixtures
Energy
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replace (9) old RS Means,
style Metal Lit Search,
1.5 | Halide lamps with| NJ Clean 5,130 225 4,905 1,813 0.4 0 0.1 | 150 455 15 6,819 | 10.8| 39 3 4 444 2,484
pulse starMetal Energy
Halide lamps Program
TOTALS 416,840| 55,435| 361,405| 70,779 | 53.4 0 19.3| 1,130 46,621 | - 794,604 | 7.8 - - - 237,350 | 96,967
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Table 3- Recommended End of Life Cycle ECMs
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offices with a time
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replace 5 old | Energy Star
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model
replace (2)
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AHUSs for the
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Finance wing
with high
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TOTALS 30,250 108 30,142 3,184 | 0.8 0 1.0 | 1,080| 1,615 - 23,342 | 18.7 - - - <0 4,362
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1. HISTORIC ENERGY CONSUMPTION
1.1. Energy usage and cost analysis

SWA analyzed utilig bills from October2007 throughAugust2009 that were received frothe utility
compaiessupplying theByramMunicipal Buildingwith electric anduel oil #2

Electricity - The Byram Municipal Building is currently served byone electric meter The Byram
Municipal Building currentlybuys electricity fromJCP&L at an average rate of$0.168/kWhbasedon
12 months ofutility bills from October 2008 and September 200%e Byram Municipal Building
purchasedapproximately 133,360 kWhor $22,448worth of electricity in the previous yearThe
average monthly demand wa2kWw.

Fuel oil #2- The Byram Municipal Buildingis currently servedvith fuel oil #2 TheByram Municipal

Building currently buysfuel oil #2 from Finch Fuel Oil Co. at an average aggregated rate of
$1.764/gallonbased on 12 months of utility bills f@ctober 2008 and September 200%e Byram

Municipal Building purchasedapproximately 3,200 gallonsor $5,645worth of fuel oil #2 in the

previous year.

The following chartshows electricity ug for the Byram Municipal Building based on tiity bills for the
12 month period oOctober 2008 and September 2009

Annual Electric Usage (kWh) and Demand (kW)

18,000 muElectric Usage (kWh) 200
16.000 i Electric Demand (kW) - 45.0
=16 Estimated Baseload (kWh) —
= 14,000 (S 2
~—12,000 [0 ;

- 30.0 &
$10,000 £
@ : 250 5
- 8,000 - e
2 - 20.0 o
% 6,000 - - 150 5

4,000 I I
ﬁ 10.0 [
2,000 ——
0 00
0 ®© 0 o o) o o 2 = 3 3 3
o o Q Q@ Q Q@ Q < @ Q < %
s 2 8 5 ¢ 2 < & 3 5 2 8

Date (Month-Year)

The following chart shas the fuel oil #2 consumption fothe Byram Municipal building basedon fuel
oil #2 bills for the 12 month periodf October 2008 and September 2009
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Annual Fuel Oil Usage (gallons / Month)
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The following chart shws combinedfuel oil #2 and electricconsumption in Btg(q ft for the Byram
Municipal building based on ity bills for the 12 month period ddctober 2008 an8eptember 2009

Electric and Oil Consumption Per Area (Btu/sq ft.)
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£
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The followingtable andchartpiesshov energy use for thByram Municipal building based on ity
bills for the 12 month period @ctober 2008 and September 2008te electrical cost a4d/MMBtu of
energy i4 times as expensive to usefasl oil #2at $L3/MMBtu.
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MMBtu | % MMBtu $ %$ | $/MMBtu

Electric Miscellaneous 124 14% | $6,134| 22% 49
Electric For Cooling 32 4% | $1,589 6% 49
Electric For Heating 89 10% | $4,377| 16% 49
Lighting 192 21%| $9,487| 34% 49
Domestic Hot Water (electric) 17 2% $862 3% 49
Building Space Heating (fuel oil) 445 49% | $5,645 20% 13
Totals 900 100% | $28,093| 100% 31

Total Electric Usage 455 51% | $22,448, 80% 49
Total Fuel Oil Usage 445 49% | $5,645 20% 13

Annual Energy Consumption (MMBtu Annual Energy Consumption ($)

Electric For
Cooling

. Building Space
Domestic Hot  Heating (fuel oil)

Building Space Water (electric) :
Heating (fuel oil) Electric For

Cooling

stic Hot
Water (electric)

1.2. Utility rate

The Byram Municipal building currently purchases electricity frodCP&L at a general service market
rate for electricity us (kwh) with a separate (kW) demand chardée Byram Municipal building
currently pays an avage rate of approximatef§0.168/kWhbased orthe 12 months of utility billsof
October 2008 and September 2009

The Byram Municipal building currently purchasehiel oil #2 supply from theFinch Fuel OilCo. at a
generaldeliveredmarket rate forfuel oil #2 (gallong. Finch Fuel QilCo. alsoacts as thalelivery

company. There is on2,500 fuel oil tankthat providesfuel oil #2 service to theByram Municipal

building currently The average aggregated rate (supply @eldzery) for thefuel oil #2is approximately
$1.764/gallorbased on 12 months of utility bills f@ctober 2008 and September 2009

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

SWA has entered energy information about Byeam Municipal / Police Department buildinig the

Uu. S. Environment al P EnergyeStat Roxfalio MagagdEreengyd benchmiEifyA )
system. This mixed usefacility (township offices / police station / courthousg)comprised of non
eligible (Other) space typ®olice Station / Courthouspace ofOtheld can be used to classify a facility

or a portion of a facility where the primary activity does not fall into any of the available space types.
Consequently,hte Byram Municipal / Police Department buildinig not eligible to receive a national
energy perfamance rating at this time.

The Site Energy Use Intensity82 kBtu/sqft yr compared to the national averageaddwnship offices /

police stationbuilding consuming78 kBtu/sq fty r . | mpl ementing this repo
Energy Conservations Measures (ECMs) will reduce useppyoximately4.7 kBtu/sdft yr, with an
additional19.3 kBtu/sq ftyr from the recommended ECM%.0kBtu/sq ftyr from theEnd of Life Cycle

ECMs and 9.2 kBtu/sq ft yr from improvedoofing andinsulation upgradesThese recommendations

could account for at lead¥.9 kBtu/sqft yr reduction, which when implemented would make the building
energy consumption better than the national average.

Per the LGEA program requirements, SWA has assistetiavaship of Byranto create afEnergy Star

Portfolio Manageraccount and shatée Byram DPW Garagéacilities information toallow future data

to be added and tracked using the benchmarking 8MA has shared this Portfolio Manager site
information with theTownshipofBy r am (user name of HAbyramtwpo wi
and TRC Energy Services (user name of TIREEA).
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OMB No. 2060-0347

STATEMENT OF ENERGY PERFORMANCE
Township of Byram - Municipal Building

Bunldmg ID: 1938443

For 12-month Period Ending: Septernber 30, 20091
S VSRV AS97: ] Date SEP becomes ineligible: NA Date SEP Generated: December 10, 2009

Facility Facility Owner Primary Contact for this Facility
Township of Byram- Municipal Building INIA INFA

10 Mansfield Drive

Stanhope, NJ 07874

Year Built: 1967
Gross Floor Area (ft?): 10,593

Energy Performance Rating2 (1-100) NiA

Site Energy Use Summanys
Electricity - Grid Purchase{kBtu) 451,580
Fuel Oil (No. 2) (kBtu) 416,072
MNatural Gas- (kBtu)* 0
Total Energy (kBtu) 867,662
Energy Intensitys
Site (kBtuit2iyr) 82
Source (kBtuift2iyr) 182
Emissions (based on site enerngy use)
Greenhouse Gas Emissions (MtCO_efyear) 99 | Stamp of Certifying Professional
Lt o - Based on the conditions ohsewed at the
E%’E"n'érglff'lgﬁg"ofmpow - tirme of my vist to this building, | certify that
the inforrmation contained within this

National Average Comparison dtatement is accurate.
MNational Average Site EUI 78
MNational Average Source EUI 157
% Difference from National Average Source EUI 16%
Building Type Fire

Station/Police

Station

Meets Industry Standards® for Indoor Environmental Certifying Professional
Conditions: NiA
Ventilation for Acceptable Indoor Air Quality N/A
Acceptable Thermal Environmental Conditions N/A
Adequate lllumination N/
NoBS:

1.4pplkation hr the ENERGY STAR mAsthe £1bm fed © EPAWMID ¢morths of tie Perid Exdhgdak. swardottie ENERGY STAR k rotmal utlapproualls rece bedtrom EPA.
2.The ERA Energy Pe thmance Rathg ks basedon DBISON K re gy, A @hQOTTS ks e mIvm am Dbe ¢ lgbk hr the ENERGY STAR.
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Sihgoy

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

The Byram Municipal Buildingmainbuilding wasoriginally built in 1967 In 1978 78 trailers under

a single peak roof were added to the existing struclime building is composed of two sectiotise
original part of the building houses the Finance offi€amyrt, Court office and Council conference
room and he back of the building houses the Police Department and offices and the Administrative
Municipal offices. The building consists df0,593square feet of conditioned space.

2.2. Building occupancy profiles

The occupancy of the Municipal Building is approximately-540 hours per week for the71
employees, including 6 patitme and 18 police officers including 3 that are currently on leave.

The Byram Municipalbuilding is occupied at anpnetime on weekdays by approximately 18
employees and staff fro8t30 AM - 4:30 PMwith Court every other Tesdayl12:30PM - 5:00 PM
andsome night meetingg he Police Department operates 24 hrs / 7 days (mostly in and out of the
buil di ng) . Sighed disgpatcthes.n 6t an as

2.3. Building envelope
2.3.1Exterior Walls

The exterior envelope consists of a brick veneer fagade with EIFS (exterior insulation finish system)
accents, some metal panels and mostly painted gypsum wall board (GWB) as interior finish.
Cosmeticlly the veneer and EIFS were found to be in acceptable condition except in a few areas
where the veneer was found to be in need of repaire-pointing

Exterior wall insulation levels could not be visually verified but available construction plans of
additions show some insulation between the brick veneer and CMU walls. SWA recommends
insulating the exteriowalls of at least the original structurby adrering 2 opolyiso boards
(Polyisocyanurabetogetherwith furring strips and gypsum wall boards to the inside of the painted

CMU walls.
e )
Brick veneer in neof repointing
2.3.2Roof

The flat roof part is finished with a dark colored EPDM installed in 1996 and the pitched roof with
asphalt shingles in the rear dalbeck to thel980s. The flat roofvas foundwith signs of poolingand

poor insulation in addition to having a history of leaklhe mansard roof around the perimeter was
found to be detailed poorly in some areas with not enough drip edge or soffit pitch. Signs of
uncontrolled mansard roof water runoff and leaking gsittegre detectethatcould cause water and
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moisture penetration in wall cavities with potential endagses The pitched roof area was found
with 100 of foam insulation throughout.

Mansard roof water runoff issues and results detected Damaged mansard roof corner

SWA recommends either replacing the existing flat areas with a new light colored EPDM roof with
proper drainage and insulation-8R recommended) or adding a pitched roof witB(Rfiberglass
insulation and asphalthigles to match the existing sloped sections and increased architectural
appeal.The mansard roof part and gutters should be fixed if the flat roof option is chosen. Changing
the flat roof to be pitched could eliminate the mansard roof and replaced wothraon fascia and

soffit detail, again to match the existing. SWA also recommends replacing the asphalt shingles on the
existing pitched roof areas due to age and condition.

2.3.3Base

The buil di ngbs b a-engrade svitha pedinietercfanting ane moestens Walih

water seepage through the slab or other issues related to thermal perfornesacketected or
reported except one area where a small crack on the EIFS was found. This crack was determined to be
nonstuctural but possibly moisture related. See recommendations @rl2r Roof for more on
possible moisture penetration causes.

2.3.4Windows

The windows are original, nethermally broken aluminum frame, double glazed low-e coating.

The court drop box, together with window and wall air conditioning units were inspected and found
to be in need of propgaketing and air sealing.

Some air conditioning uniand the court drop boixi need of proper seals amgadskets
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SWA recommends replacing all original windowsith the next major renovationyith double
glazed, lowe type units made with either a thermally broken metal frame or vinyl. Cracked caulking
at windows need to be replaced and openings around window aiiticoimg units need airtight
gasketd sealing for optimal performance.

2.3.5Exterior doors
The aluminum exterior doors were inspected and found to be in acceptable condition except the front

door which was found to be showing its extensive use and abdodis also are in need of new
weatherstripping that started to show wear and tear at the time of the inspection.

Door with missing or wornweather stripping

SWA recommendsa new front door due to thermal performance aedrvand teairssues. Alspall
exterior doors of the buildinghould be weathestripped in order to decrease the amount of
conditioned air that is lost around each door. SWA also recommends checking the -steigihiag

of each door on a regular basis and replaaing broken seals. Tight seals around doors will help
ensure the buildintp beis kept continuously insulated.

2.3.6Building air tightness

In addition to the above mentioned recommendations SWA suggests air sealing, caulkingr and
insulating around alplumbing, electrical, HVAC and structural envelope penetrations. This should
include bottom and top plates, recessaghtlifixtures, electrical boxes andindow sleeve air
conditioner units.

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

2.4. HVAC Systems

The Byram Municipal Buildingis heated cooledby multiple independent systemEhe Court and
Finance older part of the building is heated and cooled by 2 Air Handling Units (AHUS) supplied with
hot water for heating andefrigerant from ground levelcondensersfor cooling. The Police
Department and Administrative wing is heated bgiators and hot water baseboard emitters and
cooled by 2 split Air Handling Units (AHUs) supplied with refrigerant from ground level condensers
for cooling.
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2.4.1Heating

The heating (and cooling) to ti@urt and Finance oldespaces is provided & Air HandlersUnits
manufactured by HEIL. These units dogated abovehe building ceiling on catwalksA typical
arrangement draws fresh air via a plenama brings it into a mixing box where it is combined with
return air. A small portion of the return air is purged and vented outsioieto entering the mixing
box The mixed air inside the air handler is filtered before passing through a DX coil (whictivis
and coolks airduring the summer months). The air handler blower then pushed the air thrbagh a
water coil (which is active and cools air during the winter montiespre the conditioned air is
distributedvia diffusers into the building spaces.boiler manufactured by Utica located in the CD
Room provides heating hot water to the AHU coilbe air handlers are operating beyond their
estimated useful life. The boiler has 2/3 of estimated useful operating lifelteftCourt office
hallway and @uncil conerenceaoom are electribaseboartieat

The heating to the Police Department and Administrative wing is heated by radiators and baseboard
emitters with heating hot water from a boiler manufacture8lagt Finlocated in the Furnace Room.

The Slant Finboiler has 2/3 of estimated useful operating life I&fiother older HB Smith boiler

which is operating beyondstestimated useful life is available on standby. The Slanbdilar was

tested with a combustion analyzer the SWA auditors antthe following data was recordeO 65

ppm, O2 5.4%, CO 89 ppm air free, 46.5 deg F outsideb484stack temp, 83.2% eff, CO2 11.6%,

32.3 % Excess Air, Room temp ~70 deglhRe boiler appears to operatethedesignedefficiency.

The crawl space under the building (trailers) is heatenhéiotainabove freezingemperature level).

The heated spaces are controlled by programmable thermostats. The boilers are fuel oil fired and
further controlled by Beckett HeatManaféfuel economizers.

Utica boiler (CD Room) and Slant Fin boiler (Furnace Room)
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2.4.2Cooling

The cooling to the Court and Finance older spaces is provided by 2 Air Handlers Units manufactured
by HEIL, as described above in the 2.4.1 Heating section. The 2tan7¥ork condenserassociated

with the split units are located on the perimeter ofihiéding and have 47% of estimated useful
operating life left on them.

The cooling to the Police Department and Administrative wingpievided by 2 split Trane Air
Handling Unitslocatedabove the building ceiling on catwalks. The 2 conderesgssciatd withthe

split units are located on the perimeter of the building; one manufactured by Goodman has 47%
estimated useful operating life left on it and another manufactured by Amana is operating beyond its
estimated useful life.

The building has about 8 window air conditioning units for supplemental cooling and servéiharea.
window AC penetrations should be sealed thoroughly to prevent leakage of conditioned air to the
outside.Central cooling is controlled by separate (otf@ntfor heating) programmable thermostats.
2.4.3Ventilation

The various spaces of the building are ventilated byathéandlerunits that serve the respective

spaces as described in the MBateommnsialsoghave exhadstsanC o o |
that purge toilets to the outsideresh air is also brought / leaks into the building via doors and
windows.

2.4.4Domestic Hot Water

The domestichot water (DHW) for the Byram Municipal building is provided bytwo Whirlpool
electric heaters, eadtavinga 30 galon storagecapacityanda 3,500 Watt electric cailTheseheates
have more han 2/3 estimated useful operating life lefbd appeain good conditionConsiderations
should be given to replacinpem with high efficiency condensing type heatevhen they have
reached the end difieir operatingives.

2.5. Electrical systems
2.5.1Lighting

Interior Lighting - The Byram Municipal building currently consists of mostly I2 fluorescent
fixtures withmagnetichallasts Based on measurements of lighting le¥etseach space, there are not
any vastly oveilluminated areas. SWA recommends installing occupancy sensors in closets, offices
and areas that are occupied only part of the day and payback on savings are justified. Typically,
occupancy sensors have anustible time delay that shuts down the lights automatically if no motion
is detected within a set time period. Advance mijgnonic lighting sensors include sound detection

as a mean to control lighting operati®WVA recommends replacirtge prevalent 12 fixtures and
magnetic ballastwith T8 fixturesand electronic ballasthen payback on savings is justifiéaWA

also recommends replacing incandescent lamps with CBés. attached lighting schedula
Appendix A for a complete inventory of lighting thmghout the building and estimated power
consumption.

Exit Lights- Exit signs were found tbe mostly LED type.SWA recommends that the few florescent
Exit signs also be upgraded to the LED type.
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Exterior Lighting- The exterior lighting surveyed durirtge building audiivasfound to be a mix of
mostly Metal Halide lamgfixtures with some incandescent lamps and T12 fixtuederior lighting

is controlledmostly by timers with a few on/off switches for the seldom used fixtUB&8A
recommends replacintpe Metal Halide lamps with pulse start Metal Halide lanfpgsestart metal
halide (MH) lamps offer the advantages of standard (pstdr€) MH lamps, but minimize the
disadvantages. They produce higher light output both initially and over time, opergefficiently,
produce whiter light, and turn on andgteike faster. Due to these characteristics, energy savings can
be realized via onto-one substitution of lowewattage systems, or by taking advantage of higher
light output and reducing the niner of fixtures required in the spac8WA also recommends
replacingincandescent lamps with CFlasid T12 to T8 fixturesSWA is not recommending at this
time any upgrades to the exteriioner 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 electricalucopison of 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, etc.
More information can be fouh i n t he AProduct so section of
http://www.energystar.govAlso, energy vending miser devices are now available for conserving
energy usage by Drinks and Snacks vending machines. Wheppeduwith the vending miser
devices, vending machines use less energy and are comparable in daily energy performance to new
ENERGY STAR qualified machines.

Computers left on ithe buildingconsume a lot of energy. A typical desk top computer uses 65 to
250 watts and uses the same amount of energy when the screen saver isTl&wsions DVDs,

stereos, computers, and kitchen applianatéch now have internal memories or clocks which
always require a trickle of power) in meeting areas use approxngewatts of electricity when

turned off. SWA recommends all computers and all applianfies. fridges, coffee makers,
televisions, etc) be plugged in to power strips and turned off each evening just as the lights are turned
off. The Byram Municipal Buildingcomputersare generalyNOT programmed for the power save
mode, to shut down after a periodtiofie that they have not been used.

2.5.3Elevators

The ByramMunicipal Buildingis a singlestory building without elevators.

2.5.40¢thers electrical systems

Besides a emergencyl35 kVA generator used for emergency bagk (which appears in good

condition) there are not currently any oth&gnificant energy impactinglectrical systems installed
at theByramMunicipal building.
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3. EQUIPMENT LIST (Inventory)

Estimate
d
Building - . Yea}r Remaini
Description Location Model # Fuel Space Served Equip
System ng
Installed
Useful
Life %
HW boiler CD (civil Utica Boilers SFH5200W, 2.0 gph, fuel oil Finance, Court
heating | with 2 B&G defense) 280 Mbtuh input, 23Mbtuh output, 42 Room, Violation 2001 67%
circulators Room Beckett burner; S/N 1Y27385 Clerk- 3 zones
above
heating / janitor's Make: HEIL . Court and Finance
coolin 2 x AHUs closet, Court | Model: BCM024 XKB2 8.67808411 | electric win 1967 0%
9 Roomarea | S/N: L904856319].84894237375 9
crawl ceiling
HW boiler Slant Fin LB50P, Liberty Il, 223
heating | with 3 B&G Furnace Mbtuh Watgr htg, Beckett b.urner 2.1 fuel oil Municipal Admin 2005 83%
circulators Room gph; S/N D0019791; #2
c/w 1/2 hp ITT circulator
HW boiler HB Smith FD12W-7 with Carlin oil :
heating (standby Furnace burner; 207 MBH, 2.15 gph fuel; S/N fuet ol Police Dept. 1985 0%
) Room #2
unit) 85700
coolin 2x7.5Ton on side of York H4CEO090A25C; S/N: electric Court and Finance 2001 47%
9 | condensers bldg NMJM149778, NGKM088193 wing
1 window Township Hotpoint
i i i 0,
cooling | AC used as Clerk Est. 5000 btu electric Township clerk 2004 67%
backup
. Goodman 13 SEER3 Ton
cooling | condenser | °" tTfl’ ds'de of Model DSC1302418E electric Police Dept. 2001 47%
9 SIN 0707597278
condenser on the side of Amana CA7024UKA1 867.003140 Township
cooling (standby bid 5 Ton electric Manager 1980 0%
unit) 9 S/N 903290565 Municipal Admin
attic above Town Manager,
cooling 2 x AHUs . Trane (Name plate not accessible] electric | Lobby, Municipal 2006 80%
Police Dept -
building
Rg}:?)r;gg’rm 2 est. 9000Btu; Hampton Bay Admin, Records varies. 2 | varies
coolin window ACs Patrol div ' | HB720A 11000 Btu; Whirlpool est. electric rm, Patrol div, older ’5 avera ,e
9 . ! 5000 Btu; 2 GE, est. 5000 Btu; Frigi Officers rm, ' 9
Officers rm, . - newer 50%
Aire est. 12000 Btu; Gallery
Gallery
30 gal closet in Whirlpool, E2F30HDO035D, Energy Police Dent
DHW domestic hot Police end Star 503, 3500 Watt upper, 3500 Wq electric Municinal Aoﬁ)rr’ﬂn 2004 62%
water heater lower elements; S/M812T407406 P
30 gal janitor's close Whirlpool, MHE1F30HS035V, Court and Finance
DHW domestic hot| - Court Room| Energy Star 503, 3500 Watt lower| electric | bathroom (opero 2006 7%
water heater area element; S/N 0517127815 public)
on the side of Kohler with John Deere engine | diesel / . o
generator| 135 kVA bldg 135R0ZJ; SIN: RG 6081T155926| electric | Municipal Bldg 2003 75%
2,500 gal in fuel oil
oil tank | ground fuel in ground unknown, no tag 42 Municipal Bldg 1980s 0%
oil tank
See details varies,
lighting : building - electric Municipal Bldg varies average
Appendix A 20%

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 assessmenttod Byram Municipal Building 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

Insulate exterior walls and roefSWA recommends insulating the exterior wailfsat least the original
structureby adheri ng 2Bolyippoyhnurafetogethbr avithrfudring s{rips and gypsum wall
boards to thenside of the painted CMU wallgluring the next major renovati. SWA recommends
either replacing the existing (1996) flat areas with a new light colored EPDM roof with proper drainage
and insulation (B0 recommended) or adding a pitched roof witB(Rfiberglass insulation and asphalt
shingles to match the exististpped sections and increased architectural apgaahg future reroofing.

Some old 1980s roof areas with asphalt shingliddsalso need replacememn E-Quest model was
performed to estimate energy savings with the new proposed roof. The assumptions made in the
Quest model were that the existing roeMdlue is 0.475 Btu/hr sq ft °F vs. the new insulated roof U

Value of 0.069 Btu/hr sq ft °F. The estited 3,500 sq ft insulated roof replacement cost is
approximately 85,000, basedon RS Means 2009 (Building Construction Cost Data) and similar
projects, which would providel$716annual energy savings and a 20 year simple payheéukh
couldreducghetu i | di ngds ener gy r2eBjusgftyre ment s by at | ecé

Replace window air conditionefrsThe existing window air conditioners still have some usefiaining

life (on the average-h0 years left) but replacement should be considered with more modern, energy
efficient systems. The window air conditioners should be replaced with split systems to allow for closing
up of the existing window penetrations. These aggs cannot be justified by energy savings alone but

will result in a decrease in energy usage versus the existing equipment. In addition, the existing systems
utilize R-22 refrigerant, which is not an ozofreendly refrigerant. Newer systems should becifed

with R-410A refrigerant.

Replace 2,500 gal iground fuel oil tank (which is at the end of its estimated useful operating life) with
new double walledtank which meets the latest Federal and NJ state requirementsofinuous
monitoring of integrity. Other than meeting the latest mandatory environmental regulations this is a
replacement in kind.

Install revolving doors- to relieve pressure frofouilding at entrance doorsSWA was told by some of

the building occupants that because theding is exposed to prevailing winds, hallwaysd open office
spacescan sometimes becomery breezywhen exterior doors are openedven withsome of the
double door air locks in plac&he revolving door is always closed, so wind and drafts cannot blow
into the building, also efficiently minimizingeating and air conditiing loads.Based on similar
projects, the installed estimated cost of a revolving entrance door is $50,000.

Install premium motors when replacements are requi@alect NEMA Premimn motors when replacing
motors that have reached the end of their useful operating lives.
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Category Il Recommendations: Operations and Maintenance

T

Insulate hot water piping in the mechanical rooms in order to efficiently deliver heat wheneédisd
and for personnel protection.

Air balance distributed conditioned aifor uniformand steady temperature contrbhis activity is also
included in Retracommissioning, ECM#2.

Thoroughly and evenly insulate spa@éth batt insulation)above theceiling tiles and plug all ceiling
penetration. All ceiling tiles including those in the mechanical should be in place. Air ducting
should beproperlygaket-ed to prevent conditioned air from escaping / leaking into the attic space.

Maintain roofs- SWA recommends regular maintenance to verify water is draining correctly

Maintain cdwnspouts- Repair / install rissing downspout@as neededo preventwater / moisture
infiltration and insulation damage.

Provide weatherstripping /air sealing- SWA observed that exterior door weatsripping in places was
beginning to deteriorate. Doors and vestibules should be observed annually for deficient-weather
stripping and replaced as needed. The perimeter of all window frames should also be regokentigdns

and any missing or deteriorated caulking should beatgked to provide an unbroken seal around the
window frames. Any other accessible gaps or penetrations in the thermal envelope penetrations should
also be sealed with caulk or spray foam.

Repai / seal wall cracks and penetrationSWA recommends as part tife maintenance prograta
install weep holesnstall proper flashingand correcimasonry efflorescencee-point brick veneeand
seal wall cracks and penetrations wherever necessargiénto 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 demand and save water. Building staff can also easil
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
practices that identify and quickly address waeakt are a lowost way to save water and energy.
Retrofitting with more efficient watetonsumption fixtures / appliances will save both energy and money
through reduced energy consumption for water heating, while also decreasing water / sewer bills

Use Energy Stalabeledappliances- such as Energy Star refrigeratdinat should replace older energy
inefficient equipment

Use snart power electric strips - in conjunctionwith occupancy sensors to power down computer
equipment when left unattended &xtended periods of time

Create an energy educational prograrthat teaches how to minimize their energy use. The US
Department of Energy offers free information for hosting energy efficiency educational pragmdms
plans for more information please vistittp://www1.eere.energy.gov/education/
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Category Il Recommendations: Energy Conservation MeasuresSummary table

1.1,1.21.3, [install CFLsin place of incandescent lampsExit LED signs, pulse Metal Halide
1.4 &15 fixtures, T8 in place of T12 fixtures andoccupancy sensors
5 undertake retro-commissioning of building systems and controls toptimize
performance
Description of Recommended 8.0 Year Payback ECMs
3 install 50 kW Photovoltaic system
Description of RecommendedEnd of Life Cycle ECMs
4 replaceold air conditioning condenserwith a high efficiency model
5 replace oldrefrigerators with Energy Star models
6 replaceold Air Handling Units with high efficiency models
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ECM#1: Building Lighting Upgrades
Description:

On the days of the site visits, SWA completed a lighting inventory oBtinam Municipal building (see Appendix A)The Byram Municipal
building currently consists of mostly T12 fluorescent fixtures with magnetic ballasts. SWA recommends installing occugansynselosets,
offices and areas that are occupied only part of the day andglagh savings are 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. Advangehoniardighting sensors include
sound detection as a meancintrol lighting operation. SWA recommends replacing the prevalent T12 fixtures and magnetic ballasts with T8
fixtures and electronic ballast when payback on savings is justified. SWA also recommends replacing incandescent laRissawitth@t the

few florescent Exit signs also be upgraded to the LED type. SWA recommends replacing the Metal Halide lamps with pulsel $iatideleta
lamps. Pulsestart metal halide (MH) lamps offer the advantages of standard (ptate MH lamps, but minimize the disathtages. They
produce higher light output both initially and over time, operate more efficiently, produce whiter light, and turn oistekd faster. Due to
these characteristics, energy savings can be realized vi@-one substitution of lowewattage systems, or by taking advantage of higher light
output and reducing the number of fixtures required in the sfdeelabor in all these installations was evaluated using prevailing electrical
contractor wages. Th€ownship ofByram may decide to pesfm 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$40,205 (includes $26,100 in labor)
Source ofcost estimate: RBleans; Published and established costs, NJ Clean Energy Program
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Economics(Some of the options considered with incentives)
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1.1 | incandescent lamps witl ’ 2,000 ' | 2,000 3,996 | 1.0] 0 | 03| 105 | 776 | 5 | 3882 | 26| 94 | 19 | 27 | 1,535 | 5475
Clean Energy this
CFLs .
Program time
RS Means, Lit
1.2 | install (9) occupancy | Search, NJ 1,980 | 180 | 1,800 | 3,110 |0.8| 0 |02| 0 | 522 | 15| 7,837 | 3.4 | 335 | 22 | 28 | 4348 | 4,261
sensors Clean Energy
Program
RS Means, Lit
1.3 | replace (4) Exitsigns | Search, NJ 800 | 80 | 720 | 263 |01| o |00| 70 | 114 | 15| 1,713 | 6.3 | 138 | 9 | 13 | 624 | 360
with LED type Clean Energy
Program
RS Means, Lit
1.4 | replace (171) T12 with | Search, NJ 35,910 | 5,130 | 30,780| 11,982| 29| 0 | 0.8| 910 | 2,923| 15 | 43,845| 105| 42 | 3 5 | 3,615 | 16,415
T8 fixtures Clean Energy
Program
replace (9) old style RS Means, Lit
1.5 | Metal Halide lamps Search, NJ 5,130 | 225 | 4,905 | 1,813 | 04| 0 |0.1| 150 | 455 | 15| 6,819 | 10.8] 39 | 3 4 522 | 2,484
with pulse start Metal | Clean Energy
Halide lamps Progran
TOTALS 45820 | 5,615| 40,205| 21,164| 51| 0 | 15| 1,235| 4,791| - | 64,095 8.4 | - - - | 10,643| 28,995

Assumptions: SWA calculatedhe savings for this measure using measuremeaké the dagyof the field visis and using the billing analysis.
SWA also assumed an aggrega®8dhrs/yr to replace aging burnt out lamps vs. newly installed.

Rebates/financial incentives:

NJ Clean Energy Wall Mounted occupancy sensors @§r control)- Maximum incentive amount i480

1
1 NJ Clean Energy LED Exit signg$10/$20per fixture) - Maximum incentive amount i8&
1

NJ Clean Energy T5 and T8 lamps with electronic ballast in existing facilities {8Q@er fixture, depending orugntity and lamps)

Maximum incentive amount i$$30Q
1 NJ Clean Energy Metal Halide with pulse start ($25 per fixtureMaximum incentive amount i28b.
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Optionsfor funding the Lighting ECM: This project may benefit from enrolling in NJ SmartStargpam with Technical Assistance to offset a
portion of the cost of implementation.

http://www.njcleanenergy.com/commereiadlustrial/programs/nismartstartbuildings/nismartstartbuildings
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Description:

Retrocommissioning is a process that seeks to improve how buiiogpment and systems function together. Depending on the age of the
building, retrecommissioning can often resolve problems that occurred during design or consteuctidior address problems that have
b afténlundertakg desoonniisianing tdCoptimize balilding systems, reduce operating costs, and

developed hr oughout
address comfort complaints from building occupants.

Since the systems at tBgram Municipal building have undergone some renovations in recent years, andldirghbezontinues to have concerns

t he

ECM#2: RetroCommissioning

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

the upgrades. The retommmissioning process should include a review of existpeyaiional parameters for both newer and older installed
equipment. During retrsommissioning, the individual loop temperatures should also be reviewed to identify opportunities for optimizing system

performance.

Installation cost:

Estimated installé cost $23,241 (includes $11,900 in labor)

Source of cost estimate: Similar projects

Economics(without incentives).

U7 ) -
= = 1% X
2 E o S5 | €183 | 2 el 8 |¢ L A
- [@)) S - = = & -
g | 2| Z £ |le |3 g | 5 | > 3 2> 15slss| 5| ¢ 2
S | § 82 5 |8 |2, |2|8a| £ |g| 5o |¥le3i23 8] 3 | 2
* = 2 ° 9 % 3|39 |>|c,| = 5| 25 | 8|5E|EE| & > 5
> = s (] o [SlNe)] - %) b ) T 2 o = g|3 0 © —
= ECM source T 3 o2 > Sl1ss | 8|28 s o 0f | B|CEBEl o o 8
Q | description % 2 ws kZ S 2 § = E ; 2 £ o o AER ® a 3
£ <_: = = £ 2 o | Qn = 5| B2 |2|=2|22 B S 2
- %] [ () o o o T o = £ “0_9 =N == c - dV
] o = ; © = =] = = ; = = © = <]
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< E ~ @ o £
none
retro similar at
2 | commission roiects 13,241 this 13,241 | 3,544 | 0.9 320 | 4.2|1,820| 2,980 | 12 | 35,758 | 4.4| 170 | 14 | 20 | 16,069 | 8,599
ing Proj -
time

Assumptions: Since the utility bills have some accounting fluctuations, it is difficult to determine the amount of energy used forahdating

cooling theByram Municipal building. Based on experience with similar buildings, SWA estimated the heating and coolingcensuggption.

Typical savings for retraommissioning range from-%0%, 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 0f10,593 SWA also assumed 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 mincentives 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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ECM#3: Install 50 kW PV system
Description:

Currently, theByram Municipal building does 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 ithg Ralder stations generally have two
separate electrical charges: usage and demand. Usage is the amount of electricity irhkilowalktat a building uses from month to month.
Demand is the amount of electrical power that a building uses at anyigstance in a month period. During the summer periods, when

electric demand at a power station is high due t o Hhehegionademaodnt of
charges go up to of f senadughteleatricitydt thdt givierytine. Pbotogottaic systenms nod anliy dffeet the amount of
electricity use by a building, but also reduce t IS®VApreséntstelowg 6 s el

the economics, anécommends at this time thBbwnship ofByramfurther 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 rebatethéoijussynen
The Byram Municipal building is not eligible for a 30% federal tax credit. Instead,Tinenship ofByrammay consider applying for a grant
and / or engage a PV generator / leaser who would install the PV system and then sell the power at a redG&&l natevides the ability
to buy SRECs at $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 area (13. 1 Watts per sqéab fddt)lsystem needs approximately
217 panels, which would take up804 square feet. The installation of a renewab@dar Photovoltaic power generating system could also
serve as a good educational tool and exhibit for the community.

Installation cost:

Estimated installed cos$325000 (includes $162,500 in labor)
Source of cost estimate: Similar projects
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Economics(with incentives):
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install 50 kW PV
rooftop system
3 mg;zﬁllTll\"/’E and ;;g}gitrs 375,000 | 50,000 | 325000 | 56,721 | 500 | O |183| 0 | 43129 | 25| 742,228 | 75| 128 | 5 | 11 | 232,667| 77,708
$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 theByramMunicipal building

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

NJ Clean Energy Solar Renewable Energy Certificate Prografach time a solar electric system 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 thetetegrid. A total of $33,600 / yearhas been incorporated in the above cdetsthe Township of

Byram however it requires proof of performance, application approval and negotiations with the utility.

Optionsfor funding ECM:

This project may bengfirom enrolling in NJ SmartStart program with Technical Assistance to offset a portion of the cost of implementation.

http://wwwnjcleanenergy.com/commercialdustrial/programs/nismartstartbuildings/nismartstartbuildings
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Description:

Currently, a major portion of the Municipal Administration office space isaiditioned by a 5 ton split unit with an Amana outdoor condenser,
1980 vintage and operating beyoitsl expected service life of 15 yearBhis condenser unit is an older model of low efficiency and SWA

ECM#4: Air Conditioning Split Unit Condenser Upgrade

recommends that it should Weplaced withan updatd 5 ton condenset3 Seer R410A@after checking thoroughly compatibility with the
associated AHU) or equivalent. The replacement should be Energy StarTitadéemhndenseinstallation should include but not limited: th3

SEERrated compressor or highdine-set, unit pad, digital thermostat, mechanical and electrical inspections, disposal of existing equip@ent and
minimum ofone year labor warranty and five year equipment warrabgpending on requirements for future heating needs, a heat pump may

also be considered.

Installation cost:

Estimated installed cost2%00 (includes %,200 in labor)

Source of cost estimate: Similar projects

Economics:
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replace (1) 5 ton A/C
condenser for the similar none at
4a L ! . . 2,500 this 2,500 1,246 | 0.3 0 0.4 0 209 15 3,140 | 119| 26 2 3 <0 1,707
Municipal offices with a| projects .
. - . time
high efficiency unit
incremental cost to
replace (1) 5 ton A/C similar none at
4b condenser for the . 150 this 150 1,246 | 0.3 0 0.4 0 209 15 3,140 0.7 | 1994 | 133 140 2,313 | 1,707
g ' . projects .
Municipal offices with a time
high efficiency unit
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Assumptions: SWA assumed electrical loads calculated using modeling and by conducting the billing amalysier ito estimate savings for
this measure, SWA assumed in the model an energy reduction based on the difference in efficiencies of existing vsetheqoippznt.

Rebates/financial incentives:
This measure does not qualify for a rebate or oftmamcial incentive at this time.

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

http://www.njcleanenergy.com/commereiadlustrial/programs/nismartstartbuildings/nismartstartbuildings
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Description:

ECM#5: Replace Old Refrigerators with Energy Star Models

On the dayg of the site visé, SWA observed that there apsxisting old refrigeratos in the Police Department old records area, hallway and
Evidence Room, building lunch room and Tax office for a total of 5 which are not Energy Star rated (using approximatéin/yij3 k

Appliances, such as refrigerators, that are ovet2ears of agshould be replaced with newer efficient models with the Energy Star S\val.
recommends the replacement of the existing refrigerators vaneloperating at the end of their useful lives with more modeNERGY

STARG®, energy efficient systemsBesidesaving energy, the replacement will also keep the areas clootetdition, the existing systems utilize
R-12 refrigerant, which is not an ozefreendly refrigerant. Newer systems should be specified Wil BRA refrigerantWhen compared to the
averageelectrical consumption of older equipment, Energy Star equipment results in large savings. Look for the Energy Stanladygbeing
appliances and equipment, includingiindow air conditioners, refrigerators, printers, computers, copy machinedjate.information can be

found in the AProductso s étpiviwveenergystartpdve Ener gy Star website at
Installation cost:
Estimated installed cost3%50 (includes $175 in labor)
Source of cost estirtet Energy Star purchasing and procurement site, similar projects, Manufacturer and Store established costs
Economics:
£ E T SHEN IS 3 S
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replace 5old
refrigerators Energy Star purchasing
5a | with an 18 cu ft | and procurement site, 3,750 0 3,750 | 1,750/ 04| O | 06| O 294 | 12 | 3,528 | 12.8| <0 0 <0 <0 2,398
Energy Star similar projects
model
incremental cost| .
to replace 5 old Energy Star purchasing
5b refrigerators 18 andprocurement site, 250 0 250 |1,750(04| 0O (06| O 294 | 12 | 3,528 | 0.9 | 1311 | 109 118 2,642 | 2,398
cu ft Energy similar projects
Star model
Byram Municipal Building SWA, Inc. - Local Government Energy Audit Final Report Page 33/50



http://www.energystar.gov/

Assumptions: SWA calculatedhe savings for this measure using measurements taken the day of thisiti@ldd using the billing analysis.
Rebates/financial incentives:

NJ Clean EnergyTher e arend6t any incentives at this time offered by
Optionsfor funding the Lighting 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#6: ReplaceAHUs with High Efficiency Units
Description:

Thetwo Air Handling Units (AHUs)serving theCourt and Finance wing wenestalled in 187 andare operating beyonitheir expected service
life of 15 years. SWA recommends replacement of this equipment to gain increase in operating efficiency. This upgrduke joatifiet by
energy savings alonReplacement is reaamended with a major renovation

The evaporators and heating coils for the exiséggipmentare assumed to be low efficiency per the time of their installation, as well as the
blower motor is assumed to be of standard efficieAdlynew and associatedquipment should have a minimum 11.5 EER rating, preferably
closer to 12.5 or 13.0. The higher EER will involve increased cost for the equipment over units with lower EER, but 1I&.th&BRRimum
required for this equipment capacityqualify for a NJ Clean Energy Program rebate. The equipment shall be Energy Star certified and ASHRAE
90.1 compliant. The equipmerttal utilize R410A refrigerant, if outdoor condensers are replaced at the samé&tiapmrator fan wheel shall be

steel with a corrosiofresistant finish, shall be doubildet type with forwarecurved blades and shall be dynamically balanced. Fan motors shall
be continuous operation, opdrip proof with sealed, permanently lubricated ball bearings. Evaporator cdileab@aluminum lanced plate fins
mechanically bonded to seamless internally grooved copper tubes with all joints brazed. Heat exchanger shall be aluggsigezste20coated

with 1.2 mil aluminurssilicone alloy or similar for corrosion resistance.

I nstallation cost:

Estimated installed cost28,892 (includes $4,300in labor)
Source of cost estimat8imilar projects
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Economics(with incentives).

ECM description source

ECM #
est. installed cost, $
est. incentives, $
incentives, $
kWh, 1st yr savings
kW, demand
reduction/mo
savings
savings, $
total 1st yr savings, $
life of measure, yrs
savings, $
simplepayback, yrs
lifetime return on
investment, %
annual return on
investment, %
net present value, $
CO,reduced, Ibslyr

net est. ECMcost with
gallons fuel oil, 1st yr
est. lifetime energy cog

kBtu/sq ft, 1st yr saving
est. operating cost, 1st
internal rate of return, 9

replace (2)
packaged AHUs for
the Court and similar
Finance wing with | projects
high efficiency
units

6a 24,000| 108 | 23,892 | 188 | 00| O 0.1 1,080 1,112| 15 | 16,674| 21.5| <O <0 <0 <0 258

incremental cost to
replace (2)

packaged AHUs fo similar
6b | the Court and X 3,000 | 108 2,892 188 | 0.0| O 0.1|1,080| 1,112| 15 | 16,674| 2.6 | 477 | 32 38 10,188 | 258
Finance wing with projects
high efficiency
units

Assumptions: SWA calculatedhe savings for this measureingg measurements taken the slay the field visis and using the billing analysis.
SWA assume 2 half day calls to outside refrigeration contractors per year to keep the very old AHU operating.

Rebates/financial incentives:

NJ Clean Energy Threephasemotors($45- $700 per motorn
Maximum incentive amount i4$8

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

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:
Low wind velocities in the area do not make this site favorable for a Wind System installation.
5.3. Solar Photovoltaic
Pleases see the above recommended BCM#
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 hotmthteughout the building to justify 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 applicable for 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 following are chars that showthe annual electri@and fuel oil #2 load profiles for the Byram
Municipal building.
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Electric Consumption (kWh/Month)
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Electric Usage (kWh)

4,000

2,000

Date (Month-Year)

Some minomunusuaklectricfluctuationsshownmay be due to adjustments between estimamedactual
meter readingsAlso, note on the following charhow the electrical Demand peatexcept fora few
unusual fluctuation anomalie®)llow the electrical consumption peaks.

Annual Electric Demand (kW)
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The followingis a chartof the fuel oil #2 annual load profile fothe building peaking in the coldest
months of the yeaand a chart showinfuel oil #2 consumptionfollowing t h e
curve Some utility bills have more than one month estimated and combined.
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6.2. Tariff analysis

Currently,fuel oil #2is deliveredto theByram Municipal building by the Finch Fuel OilCo. acting as the
supply andalsothe deliverycompany Fuel Oilis provided by thé-inch Fuel QilCo. at a general service

rate. Typically, thefuel oil #2 prices increase during thediang months whefuel oil #2is used by the
hot water boiler units.
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Fuel Oil Usage (therms) v. Oil Fuel Rate($/gallons)
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The Byram Municipal building is directmetered and currently purchasaectricity fromJCP&L at a
general service rate. The gealeservice rate for electricharges @ marketrate based on wsand the
Byram Municipal building billing doesshow abreakdownof 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 incease during thecooling months whenelectricity is used by theHVAC
condensinginitsand air handlers

6.3. Energy Procurement strategies

SWA recommends thdlhe Township of Byram evaluate engaging an ESCO for the energy procurement
process.There is not an ESCO engaged in the processEAergy Services ComparfESCO) is a
consultancy grouthatengages in a performance based contract with a client firm to implement measures
which reduce energy consumption and costs in a technimadl financially viable mannerElectricity is
purchased viane incoming metedirectly for theByram Municipal building from JCP&L without an
ESCO. SWA analyzed the utility rate ftwel oil #2 and electricity supply over an extended period.
Electric bill analysis shows fluctuationg to17% over the most recent 12 month periBdel oil #2bill
analysis shows fluctuationg to57% over the most recent 12 month period. Some of these flugtsatio
may have been caused &gjustments between estimated and actual meter readihgs may be due to
unusual high andecent escalating energy casthe average estimated NJ commerelakttric utility rate

is $0.150/kwh. The Byram Municipal building annual electric utility costis $2,444 higher when
compared to thaverageestimated\NJ commercial utility ratesSWA recommends that thieownship of
Byramfurther explore opportunities of purchasing bfuél oil #2and electricity from ESCOs in order to
reduce rate fluctuation and ultimately reduce the annual cost of energy Byrém Municipal building.
AppendixB contains a complete list of third party energy suppliershfieByram Townshipservice area.

The Township of Byram may want to consider partnering with other schadisktricts municipalities,
townships and communities to aggregate a substantial electrfoelrall #2 use for better leveraging 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 Jerg&go, theByram Municipal building would not be eligible

for enrollmentina® mand Response Progr am, b e c a u s(withoutlae r e
large capital investmentp shed a minimum of8D kW electric demand when requested by the utility
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during peak demand periods, which is the typical threshold for congjdbiinoptionDemand Response
could be an option in the future when thewnship of Byram may install a large enough baok

emergency generatorhe following charts show thByram Municipal building 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 Cost Data)
RSMeans 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 audit was prepateging 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 weather, variatiarmaity gf 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 estimate future
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 COMPLETED A COMPREHENSIE 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, OR LEAD.
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Appendix A: Lighting Study
Location Existing Fixture Information Retrofit Information Annual Savings
f Q. A [ (- 0 e
. 8 g | | e |efd. 5 |e8lz8|2] ¢ |8 k=] & g | |.]¢ a8z 82| 2 |38 sl |. §[®
g | 5 E T = 3 2 2|88 = |clsslsz]| = g (2 <of § = = 3 |s| 2 szl 2|12 & |2 8z =le €|z o
:] 8 g g e |2l S |E|ES| e |Elsd sl = |5 2| & ® s |2 ]8|2 g2l &8|Z| = |3 215 5|: 8|8 =
2| 3 s |8 B |53 2 |8 |ksleelz B IE | = | 5 |® |8 elz of 2| 53[5 5 2[8 gl B
) B 2 = |0 % o5 = ] = [T} (e — It o8 8l 3 Lind ) L & 3 i
= = oz e — e —————
1 1 Hallway Parabolic M | 4'T12 2 2 40 S 8 243 | 15 175 369 Parabolic  |4'T8 E S 6 34 272 97 0| 9
2 1 Boiler Room Screw-in N Inc 2 1 65 S 2 243 0 130 63 FL  |Screw-in CFL N S 0 40 19 44 0 4.
3 1 Boiler Room Exit Sign N |iInc. Exit] 1 1 10 N 24 | 365 0 10 88 EDex |Exit Sign |LED N N 1 6 35 0 3
4 1 Bath Men Paraboli M | 2'T12 - 2 20 S 4 243 | 16 96 109 §T8  |Parabolic [2'T8 E S 3l 71 72 37 0 3
5 | 1 Bath N P M| 4112 | 2 | 2 | 40 | S| 4 | 2a3| 15 | 175 185 Parabolic_[478___|E S 243|_6| 134 138 49 0 2
() 1 Office Parabolic M 4'T12 3 2 40 S 8 243 | 15 255 554 8 Parabolic  |4'T8 |E S 243 6| 188 408 146 0 14
7 1 | Office - Township Clerk il Parabolic M | 4'T12 4 2 40 S 8 243 | 15 335 739 QT8  |Parabolic [4'T8 E S 6] 262 544 194/ 0 19,
8 | 1 Office Area Parabolic | M | 4112 | 12 | 2 | 40 | S | 8 | 243| 156 | 975 | 2,216 i |Parabolic |4718 |§ S 8| 774 16 583 ﬂﬁ
9 1 Reception Room Parabolic M 4'T12 6 = 40 S 8 243 | 15 495 1,108 8 Parabolic  |4'T8 E 0S 6] 390 612 292 204 49
10 1 Reception Room Exit Sign N LED 2 1 5 N 8 365 1 11 35 /A Exit Sign LED N N 1 11 3 0
11 1 ID Room Parabolic M | 4'T12 2 2 40 S 8 365 | 15 175 555 QT8  |Parabolic [4'T8 F S 6] 134 409
120[a 1D Room Parabolic | M | 27112 | 2 | 2 | 20 | S | 8 | 365 | 16 3 3278 Parabolic_[218__|E S 371 216
13 1 Office - Reception Parabolic M 2'T12 4 2 20 S 8 365 | 16 176 654 8 Parabolic  |2'T8 E S 3| 139 432
14 1 Office - Reception Parabolic M | 2'T12 2 2 20 S 8 365 | 16 96 327 QT8  |Parabolic [2'T8 IE S 3l 71 216
15 1 Office - Records Parabolic M | 2'T12 6 2 20 S 8 365 | 16 256 981 QT8  |Parabolic [2'T8 E oS 3 486
16 1 Hallway Parabolic | M | 4'T12 1 2 40 S 24 | 365 | 15 95 832 P18  |Parabolic [4'T8 IE S 6 61
17 | 1 Hallway Exit Sign | N Fl. 2 1 15 | N | 24 | 365] 2 32 298 WLEDex |[ExitSign [LED [N N 1 105
18 1 Hallway Parabolic M | 4'T12 6 2 40 S 24 | 365 | 15 495 4,993 §T8  |Parabolic [4'T8 E S [ 3,6’
19| 1 Hallway Parabolic | M | 2112 | 1 | 2 | 20 | S | 24 | 365 ] 16 56 491 s Parabolic |2 18 |E S 3 324
20 1 Office - Patrol Parabolic M | 2'T12 2 2 20 S 12 | 365 | 16 96 491 8 Parabolic  |2'T8 E S 3 324
'_21 1 Office - Patrol Parabolic M | 4'T12 2 2 40 S 12 | 365 | 15 175 832 QT8  |Parabolic [4'T8 FE oS 6 460
22 1 Office Parabolic M | 4'T12 4 2 40 S 12 | 365 | 15 335 1,664 Parabolic  |4'T8 B oS 6 920
23 1 Office Parabolic M | 4'T12 2 2 40 S 12 | 365 | 15 175 832 Parabolic  |4'T8 E S 6 61
24 1 Office Parabolic M | 2'T12 2 2 20 S 12 | 365 | 16 96 491 QT8  |Parabolic [2'T8 E S 3 324
25 1 Storage Room Parabolic M 4'T12 3 2 40 S 2 365 | 15 255 208 Parabolic  |4'T8 E S 6 1
26 1 Storage Room Parabolic M | 2'T12 1 2 20 S 2 365 | 16 56 41 Parabolic  |2'T8 E S 3
[ 27 ] 1 Evidence Room Parabolic | M | 4T12 | 4 2 40 S 4 | 385] 15 335 555 QT8  |Parabolic |4'T8 E S 6| 409
'_28 1 Locker Room Parabolic M 4'T12 4 2 40 S 12 365 | 15 335 1,664 §T8  |Parabolic [4'T8 E 0S 6 920
29 1 Locker Room Parabolic M | 2'T12 2 2 20 S 12 | 365 | 16 96 491 QT8  |Parabolic [2'T8 = S 3 324
30 1 Bathroom Men Parabolic M | 2'T12 1 2 20 S 4 365 | 16 56 82 Parabolic  |2'T8 E S 3 1
31 1 Bath Paraboli M | 2'T12 1 2 20 S 4 365 | 16 56 82 8 Parabolic  |2'T8 E S 3
32 1 Hallway Parabolic M | 4'T12 3 3 40 S 24 | 365 | 20 380 3,679 §T8  |Parabolic [4'T8 FE S 2,784
33 1 Office Parabolic M | 4'T12 2 3 40 S 12 | 365 | 20 260 1,226 Parabolic  |4'T8 E oS 696
_34 1 Bath Paraboli M 2'T12 1 2 22 S 4 36_5 16 5_6 82 Parabolic  |2'T8 IE S 4 28 0 28
35 1 Hallway Parabolic M | 4'T12 1 2 40 S 24 | 365 | 15 95 832 Parabolic  |4'T8 E S 61 219 0| 219
36 1 Hallway Exit Sign N LED 2 1 5 N 24 | 365 1 11 105 /A~ |Exit Sign LED IN N 109 0 0
37 1 Telecom. Room Parabolic M | 4'T12 1 2 40 S 2 243 | 15 95 46 8 Parabolic  |4'T8 E S . 12 0 1
[38 | 1 Telecom. Room Parabolic | M | 2T12 | 1 2 20 | 8] 2 [243] 18 56 27 f18  |Parabolic |2'T8 IE S 18 9 0
39 1 Hallway Parabolic M 2'T12 1 2 20 S 8 243 16 56 109 JT8  |Parabolic [2'T8 E S 3 37| 5‘ 3
40 1 Office - Building Dept. Paraboli M | 4'T12 2 2> 40 S 8 243 | 15 175 369 QT8  |Parabolic [4'T8 E S 272 97 o] 9
41 1 Office - Building Dept. Paraboli M 4'T12 4 2 40 S 8 243 | 15 335 739 T8  |Parabolic |4'T8 E S 544 194/ 0 194
42 1 Hallway Parabolic M | 4'T12 1 2 40 S 8 243 | 15 95 185 [JT8  |Parabolic [4'T8 E S 1386 49 0 49
43 1 vestibule Parabolic M | 4'T12 2 2 40 S 8 243 | 15 175 369 QT8  |Parabolic [4'T8 E S 272 97 0 9
44 1 Lunch Room Recessed M | 4'T12 2 2 40 S 8 243 | 15 175 369 QT8  |Recessed |4'T8 E S 272 97 0 9
ﬁ 1 Storage Room Parabolic M | 4'T12 1 2 4_0 S 2 243 | 15 95 46 8 Parabolic 4'18 E S 4 12 0 12
46 1 Hallway Screw-in N Inc 1 1 60 S 8 243 0 60 117 FL  |Screw-in CFL N S 78 0 78
47 1 Office - Town Manager Parabolic M | 4'T12 4 2 40 S 8 243 | 15 335 739 8 Parabolic  |4'T8 rE S 544 194] [} 19.
As 1 Server Room Parabolic M | 4'T12 3 2 40 S 8 243 | 15 255 554 Parabolic  |4'T8 |E S 6 408 146 0| 143
49 1 Hallway 2'U-shape M 2'T12 4 2 24 S 8 243 16 208 498 8 2'U-shape |2'T8 E S 5 319 179 0 17
50 1 Hallway Exit Sign N LED 2 1 5 N 24 365 1 11 105 IIA Exit Sign LED IN N 1 11 109 0 0
51 1 Boiler Room Screw-in N Inc 1 1 40 S 8 243 0 40 78 FL  |Screw-in |CFL N S 0] 15 29 49 0 4
52 1 Storage Room Parabolic M 4'T12 4 2 40 S 2 243 | 15 335 185 8 Parabolic  |4'T8 IE S 6] 262 136 49 0 4
53 1 Storage Room Screw-in N Inc 1 1 40 S 2 243 | O 40 19 FL  |Screw-in |CFL IE S 0] 15 12| 6] 1
54 1 Meeting Room Recessed E 4'T12 6 4 40 S 8 243 | 24 984 2,148 Recessed |4'T8 E OoS 13| 781 1,2 502 411 91
:ES 1 Meeting Room Exit Sign N |iInc. Exit] 1 1 10 N 24 | 365 0 10 88 EDex |Exit Sign |LED N N 1 6 35 0
56 1 Office Parabolic M 4'T12 9 2 40 S 8 243 | 15 735 1,662 8 Parabolic  |4'T8 E oS 6] 582 919 437| 306
57 1 Office Exit Sign N LED 1 1 5 N 24 | 365 1 6 53 /A Exit Sign LED N N 1 6 53 0 1]
18 1 Bathroom Parabolic M 2'T12 1 2 20 S 8 243 16 56 109 Parabolic |2'T8 B S 3 37 3 37| 0
59 1 Meeting Room Screw-in N Inc 6 1 40 S 8 243 0 240 467 FL  [Screw-in CFL N S 0] 90 175 292 0
60 1 Hallway Screw-in N Inc 1 1 40 S 8 243 0 40 78 FL  |Screw-in CFL N S 0] 15 29 49 0
61 1 Courthouse Parabolic M | 4'T12 9 2 40 S 8 243 | 15 735 1,662 Parabolic  |4'T8 E S 6] 582 1,225 437| 0
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Byram Municipal Building

Proposed Lighting Summary Table

Total Surface Area (SF) 10,593
Average Power Cost ($/kWh) 0.168
Exterior Lighting Existing | Proposed | Savings
Exterior Annual Consumption (kWh) 6,347 2,921 3,426
Exterior Power (watts) 1,392 644 748
Total Interior Lighting Existing | Proposed | Savings
Annual Consumption (kWh) 50,013 32,274 17,739
Lighting Power (watts) 16,830 12,305 4,525
Lighting Power Density (watts/SF) 1.59 1.16 0.43
EstimatedCost of Fixture Replacement ($) 38,405
Estimated Cost of Controls Improvements (§ 1,800
Total Consumption Annual Cost Savings ($) 4,791
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