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INTRODUCTION

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

1 Byram TownshipgMunicipal Building
1 Byram Township Civic Center
1 Byram Township Department of Public Works (DPW) Garage

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

This report addresses tyram Civic Centerlocated atb5 Lackawanna DriveStanhope, NJ 0787& he
current conditions and energglated information were collected in order to analyze tawilitate the
implementation of energy conservation measures for the building.

The two-story Byram Civic Centerwasbuilt in 1935 and operated as an elementary school until 203,
majorrenovations / additions in 59 and 1979In 2003 the buildingvas given to the township to be operated

as a Civic Centert houses administrative offices, classrooms, a gym, a multipurpose room, a kitchen, a
boiler room and utility roomsThe building consists d24,400square feet of conditioned spacéhe Byram

Civic Centerdoes not have a regular schedule or staff. The gymnasium is used for wrestling, softball and
baseball practice sometimeBhe building has been closed since September 2009 without any immediate
plans to reopen. It is maintained above freedimgng colder months.

The goal of thisLocal Government Energy AudifLGEA) is to provide sufficient information tehe
Township ofByramto make decisions regarding the implementation of the most appropriate and most cost
effective energy conseniah measures for th&yram Civic Center SWA was informed thahe Township of
Byramis registered with Sustainable Jersey

Launchedin 2008, the LGEA Program provides subsidized energy audits for municipal and local
governmenwned facilities, including offies, courtrooms, town halls, police and fire stations, sanitation
buildings, transportation structures, schools and community cemter®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
SmartStart Buildings incentives, exceeds the remaining cost of the audit, then that additional 2886 el

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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EXECUTIVE SUMMARY

The energy audit performely Steven Winter Associate$SWA) encompassethe Byram Civic Center
located ab5 Lackawanna DriveStanhope, NJ 07874he Byram Civic Centeris atwo-story building with a
floor area o24,400square feefThe original structure was built #835, with major renovations / additions in
1955 and 1979

Based on the field visits performed hiye SWA staff on October 18 and 28 and the results of a
comprehensive energy analysi s, this report descri
improvements. Suggestions for measures relateshéogy 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@08Byram Civic Centerconsumed7,800 kWhor $12,482worth of
electricity at an approximate rate &0.184/kWhand 5,050 gallonsor $8,910worth of fuel oil #2 at an
approximate rate dbl.764/gallonThe joint energy consumption feme building, including bothelectricity
andfuel oil #2 was933 MMBtu of energy that cost a total $21,392

SWA has entered energy information about Bygam Civic Centerbuilding in the U.S. Environmental
Protecti on ARnergycSyad BortfqlicE MaiggeEnergy benchmarking systenihis facility
(township public assembly / recreation centes comprised of nowligible (Other) space type. SWA
encourages th&@ownship ofByram to continue entering utility data iBnergy Star Portfolio Managein

order totrack weather normalized source energy use over time. EPA is continually working to expand the
available space types.

The Site Energy Use Intensity38 kBtu/ft2yr compared to the national averagda/nshippublic assembly

/ recreationbuilding consunmig 65 kBtu/ft?y r . | mpl ementing this reportéos
by approximately24.4 kBtu/ft’yr, which when implemented would make the building energy consumption
much better than the national averagéere may benergyprocurement opportities for theByram Civic
Centerto reduce annuatlectric utility costs which are $2,312 higher, when compared to the average
estimated NJ commercial utility rates.

Based on the assessment of Bygam Civic Center SWA has separated tliecommendationito three
categoriegSee Section 4 for more detail$hese are summarized as follows:

Category | Recommendations: Capital Improvement Measures

Replace unit ventilators

Replace common area heat emitters

Replace condensate receiver pump set

Replacewindow air conditioners thoroughly insulate window / wall penetrations at installation
Install a Building Management System (BMS)

Replace H&V unit serving the Gym

Replace windows

Insulate exterior walls and install new roof

Replace 10,000 gal-ground fuel oil tank

Select NEMA Premium motors when replacing motors at the end of their useful operating lives
Upgrade building per ADA requirements

=8 =4 =8 -8 -8 -8 899919
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Category Il Recommendations: Operations and Maintenance

Replace steam traps

Install Boiler Room andbuilding piping insulatiory in order to efficiently deliver heat where it is needed
and for personnel protection

Abate Asbestos

Maintain roofs- regular maintenance to verify water is draining correctly
Maintain downspoutsrepair / install missing dovapouts as needed
Provide weather stripping / air sealing

Repair / seal wall cracks and penetrations

Provide water efficient fixtures and controls

Use Energy Star labeled appliances

Create an energy educational program

= =4

=4 =4 =4 =8 -8 -8 a1

Category lll Recommendations: Erergy Conservation Measures Upgrades with associated energy
savings

At this time, SWAhighly recommendd. Energy Conservation Measure (ECKbr the Byram Civic Center
thatis summarized in the followingablel. The total investment cost fori$hECMis $100. SWA estimates
a first year savings &#46 with a simple payback .2 years. SWA estimates that implementing thighly
recommended ECMs will reduce the carbon footprint ofBiieam Civic Centerby 300 Ibs of CO,. SWA
also recommend3 ECMs with a total first year savings &7,900thataresummarized in Table @1d3 End
of Life Cycle ECMs with a total first year savings$¥#56 summarized in Table 3.

There are various incentives that Fewnship ofByramcould apply for that could aldtelp 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 energynservation projecA new NJ Clean Power program, Direct Insta#isidned for small

to mediumsized facilities, cuts energy costs by replacing eligible lighting, HVAC, matefisgeration and

other equipment with higher efficiency alternatives. Thegmm pays up ta80% of retrofit costs,
dramatically lowering upfront costs and improving paybackthe 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@®R&L.

The followingthree tables summarize the proposed Energy Conservation Measures (ECMs) and
their economic relevance. In order to clearly present the overall energy opportunities for the building
and ease the decision and choice of which ECM to implement, SWA calculateg@ech

independently and did not incorporate slight / potential overlaps between some of the summarized
ECMs (i.e. lighting change influence on heating / cooling).
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Table 3- Recommended End of Life Cycle ECMs
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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 theByram Civic Centemwith electric anduel oil #2

Electricity - The Byram Civic Centeris currentlyserved byoneelectric meterThe Byram Civic Center
currentlybuys electricity fromJCP&L at an average rate 0f$0.184/kWhbasedon 12 months ofitility

bills from October 2008 and September 200feByram Civic Centerpurchasedpproximately 67,800
kWh or $12,482worth of electricity in the previous yeaf he average monthly demand v&gskW.

Fuel oil #2- The Byram Civic Centeris currently servedvith fuel oil #2 The Byram Civic Center
currently buy<uel oil #2from Finch Fuel OilCo. atan average aggregated rate 0$1.764/gallonbased
on 12 months of utility bills foOctober 2008 and September 2008e Byram Civic Centerpurchased
approximately 5,050gallonsor $8,910worth of fuel oil #2in the previous year.

The following chartshows electricity ue for the Byram Civic Centerbased on llity bills for the 12
month period oOctober 2008 and September 2009

Annual Electric Usage (kWh) and Demand (kW)

9,000 mm Electric Usage (kWh) 60.0
2000 mm Flectric Demand (k\W)
= Estimated Baseload (kWh) | 50.0 —~
< 7,000 s
= =
~ 6,000 - 40.0 -
o c
= ©
5,000
@ 300 &
S 4,000 Q
o 2
-= 3,000 200 %
= 13}
o 2,000 =
< - 100 W
1,000 -
= - 0.0
© © © o o o o (o)) jor) o) o2 o
i
= < 5} = o 5 = > c = = =
c £ &8 8 ¢ £ & £ 3 ~ 2 8

Date (Month-Year)

The following chart shes the fuel oil #2 consumption fothe Byram Civic Centerbasedon fuel oil #2
bills for the 12 month periodf October 200&nd September 2009

Byram Civic Center SWA, Inc. - Local Government Energy Audit Final Report Page 8/51



Fuel Oil Usage (gallons/Month)
1,200

1,000
800
600
400 -
200 -
0 -
o) o) o o o
S S S o o
> &
= o}
= o

Fuel Qil Usage (gallons)

o

2
S = 5 S
- i

= <
Date (Month-Year)

May-09 -

Oct-08
Jun-09
Jul-09

Aug-09
Sep-09

The following chart shaws combinedfuel oil #2 and electricconsumption in Btgq ft for the Byram
Civic Centerbased on tlity bills for the 12 month period dbctober 2008 and September 2009

Electric and Fuel Oil Consumption Per Area (Btu/sq ft.)
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The followingtable andchartpiesshov energy use for thByram Civic Centerbased on ity bills for
the 12 month period ddctober 2008 and September 200®te electrical cost at58/MMBtu of energy
is more thard times as expensive to usefasl oil #2at $L3/MMBtu.
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MMBtu | % MMBtu $ %$ | $/MMBtu

Electric Miscellaneous 70 7% | $3,769| 18% 54
Electric For Cooling 32 3% | $1,723] 8% 54
Electric For Heating 86 9% | $4,617| 22% 54
Lighting 42 5% | $2,268 11% 54
Domestic Hot Water (electric) 2 0% $105| 0% 54
Building Space Heating 702 75% | $8,910| 42% 13

933 100%| $21,392| 100% 23
Total Electric Usage 231 25% | $12,482| 58% 54
Total Gas Usage 702 75% | $8,910| 42% 13

933 100%| $21,392| 100% 23

Domestic Hot

Water ‘electrici

1.2. Utility rate

The Byram Civic Centercurrently purchases electricity frodCP&L at a general service market rate for
electricity ue (kwh) with a separate (kW) demand chargbe Byram Civic Centercurrently pays an
avemge rate of approximate0.184/kWhbased orthe 12 months of utility billsof October 2008 and
September 2009

The Byram Civic Centercurrently purchasefel oil #2 supply from theinch Fuel QilCo. at a general
deliveredmarket rate foffuel oil #2 (gallong. Finch Fuel OilCo. alsoacts as thelelivery company.
There is onel0,000 fuel oil tankthat provideduel oil #2 service to theByram Civic Centercurrently.
The average aggregated rate (supply delivery) for the fuel oil #2 is approximately$1.764/gallon
based on 12 month$ uotility bills for October 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 adjustments between estimated and actual meter readings
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1.3. Energy benchmarking

SWA has entered energy information aboutByeam Civic Centerbuilding in the U.S. Environmental
Protecti on /Ageegy Sty @artfolio EldhAgEEnergy benchmarking systenthis facility
(township public assembly / recreation centés comprisd of noneligible (Other) space typ&ublic
assembly / recreatisgpace ofiOtheid 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 typessequently fte Byram Civic Center
buildingis not eligible to receive a national energy performance rating at this time.

The Site Energy Use Intensity 38 kBtu/sq ft yr compared to the national averageaddbwnshippublic

assembly / recreatiorbuilding consuming 65 kBtu/sq ft y r . | mpl ementing this
recommended Energy Conservations Measures (ECMs) will reduce use by approxin@@kBtu/soft

yr, with an additionall0.6 kBtu/sq ftyr from the recommended ECMS.1 kBtu/sq ftyr from the End of

Life Cycle ECMs and 13.7 kBtu/sq ft yr from improvedroofing andinsulation upgradesThese
recommendations could account for at |kt kBtu/sqft yr reduction, which when implemented would

make the building energy consumption better than the national average.

Per tle LGEA program requirements, SWA has assisted dvenship of Byranto create aftnergy Star

Portfolio Manageraccount and shatée Byram DPW Garagéacilities information toallow future data

to be added and tracked using the benchmarking A has shared this Portfolio Manager site
information with theTownshipofBy r am (user name of Abyramtwpo w
and TRC Energy Services (user name of TIRGEA).
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OMB No. 2060-0347

STATEMENT OF ENERGY PERFORMANCE
Township of Byram - Civic Center

Building ID: 1938449
For 12-month Period Ending: September 30, 20091

O AY
EEER

=\ S BV 4902 Date SEP becomes ineligible: NA Date SEP Generated: December 18, 2009
Facility Facility Owner Primary Contact for this Facility
Tawnship of Byram- Civic Center NIA MA

55 Lackawanna Drive
Stanhope, NJ 07874

Year Built: 1935
Gross Floor Area (ft?): 24,400

Energy Performance Rating2 {(1-100) NA

Site Energy Use Summany

Electricity - Grid Purchase(kBtu) 227 852
Fuel Qil (No. 2) (kBtu) 700,387
MNatural Gas - (kBtu)* 0
Total Energy (kBtu) 928,239

Energy Intensitys
Site (kBtu/ft2iyr) 38
Source (kBtufft2yr) 60

Emissions {(based on site energy use)
Greenhouse Gas Emissions (MtCO_elvearn a6 [ Stamp of Certifying Professional

s Dictrihiti e Based on the conditions observed at the
ﬁffgg’;‘;g;ﬂggg"&g;{g S tirre of ry vist to this building, | certify that
the information contained within this

National Average Comparison datement is accurate.

MNational Average Site EUI 65
MNational Average Source EUI 136
% Difference from National Average Source EUI -56%
Building Type Recreation

Meets Industry Standards® for Indoor Environmental Certifying Professional
Conditions: NiA

Yentilation for Acceptable Indoor Air Quality N/
Acceptable Thermal Environmental Conditions N/A
Adequate lllumination N/A

Noks:

1.4pplkation hr the ENERGY STAR mustbe s1bm ited © EPAWMIY ¢ morths of tie Period Exdhgdak. Swardottie ENERGY STAR ks 10tMial ntlapproualls rece e d fom EPA,
2.The EPA Exergy Pe thmarce Rathg k based o DRISON S exe Jy. A @RGOTTS K the mIm m Dbe ¢ IIbE hr the ENERGY STAR.

3.Vales epreserterergs corsimption, an akzed © 3 12-morth perbd.

4 Nati@IGas uakes h Ll otuolime @&.g.cibic ke are corvered DEKBtY Witk ademerts made forekuatbs based on Faclll{ Zpoodk.

S.Vales epreserterergy sy, annialed o 3 124moath period.

6. Based 01 1 ethg ASHRAE ST1dard 62 1 rue vilstos or act: pablk Ihdoor alr qualty, ASHRAE SEdard S5 hr them al com brt, 3bd IESNA LHig Hardbook br Igkthg qualty.

The Quenmertestn e s tie a:eﬁe tme yeeded DAlloVtkE hm k6 love (ltnclldes the tme oreverh ene%daia. P E taciify hepe ctior, 2xd 10BrEhg e SERYard we bomes
;:Eggfls;%: %rée%lu% this Bueloremot. Seadcomments ek g achg OMB cortol v aimbef) ©the Direcor, Colkctor Stakaks DUk, US, EPA @@22T), 1200 Pei sy a Aue., NI,
Zihgos, DC. :

EPA Form 5200- 16

Byram Civic Center SWA, Inc. - Local Government Energy Audit Final Report Page 12/51



2. FACILITY AND SYSTEMS DESCRIPTION
2.1. Building Characteristics

Thetwo-story Byram Civic Centewasbuilt in 1935 and operated as an elementary school until 2003,
with major renovations / additions in 1955 and 1979. In 2003 the building was given to the township
to be operated as a Civic Center. It houses administrative offices, classrooms, a gym, a multipurpose
room, a kitchen, a boiler room and utility roonie building consists 024,400square feet of
conditioned space.

2.2. Building occupancy profiles

The ByramCivic Center does not have a regular schedule or staff. The gymnasium is used for
wrestling, softball and baseball practice sometinidé® building has been closed since September
2009 without any immediate plans to reopen. It is maintained above fréeziageneral 55 deg F)
during colder months.

2.3. Building envelope
2.3.1Exterior Walls

Theexterior envelope walls consist mostly of a brick veneer facade. Qvbeafierimeter walls were

found to be in poor condition with deteriorating brick, mortar aeeldintels. Water and moisture
problems were visible, caused by uncontrolled roof water runoff, deteridrdtedaged flashing and

cracked caulk. Exterior trim and moldings were also found in disrepair with indications of rotting and
delaminating.Vegetdion was noted to be either growing from the building or growing too close to

the facade, trapping moisture, encouraging insect nesting and damaging facade materials. Exterior
wal | i nsulation |l evels coul d notgewreassumediosdbe | y v
mostly nonexistent.

Deterioratingwood moldings, brick and mortar with visible water problems
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Vegetation growing from or too close to the building

SWA recommends extensive perimeter watonditioning to include cracked or broken brick
replacement, rpointing where necessary, steel lintel replacement and rebuilding of rotten exterior
wood moldings. Regular maintenance of the building envelope can prevent costly future structural
and engyy related repairs. Vegetation should be cut back or elimiriatgbw clear of the building
facade.

SWA also recommends insulating all extenalls by adhering2 @olyiso boardsFolyisocyanurafe
together with furring strips and gypsum wall boards to the inside of the perimeterwithllaext
future major renovation.

2.3.2Roof

The flat roof is finished with a dark colored EPDM installed in 1994vds foundwith signs of
pooling and poor insulation in addition to having a history ofdeakigns of uncontrolled roof water
runoff were detected and could cause water and moiparmetration in wall cavities with potential
energylossconsequences.

N

-2 SR

Uncontrolled roof water runoff issues detected  Soffit openings around gutter drains discovered

”

SWA recommends repladrthe existing flat roof with &ght colored EPDM finish and proper pitch,
drainage and insulation (B0 recommended). Attention should be paid to proper cap flashing
installation. A pitched roof could also be considered witBORfiberglass insulation and asphalt
shingles for increaskarchitectural appeal. Any openings in the soffit should be patched not to
encourage animal nesting or water infiltration.
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2.3.3Base

The buil di ng6s b a-engrade svitha pedinietercfanting ane moestens Walih
water seepage through thkalts or other issues related to thermal performaneeevdetected or
reported.

2.3.4Windows

The wood and aluminum windows are energy inefficient with-th@enmally broken frames, and
withoutlow-e coating on glazing.

SWA recommends replacing all original wowls with double glazed, low type units made with
either a thermally broken metal frame or vinyl. Cracked caulking at windows teé replaced
and openings around window air conditioning units need airtight gasksgaling for optimal
performance.

2.3.5Exterior doors
Thealuminum exterior doorgereinspected and found to be in acceptataadition All doors are in

need of newweatherstripping Therefore allexterior doors of the buildinghould be weather
stripped in order to decrease the amount of conditioned air that is lost around each door.

Doors are in need of new weatksripping

SWA also recommends checking the wea#itépping of each door on a regular basis esmlacing
any broken seals. Tight seals around doors will help ensure the buiddbejs kept continuously
insulated.

2.3.6Building air tightness

In addition to the above mentioned recommendations SWA suggests air sealing, caulking and
insulating arond all plumbing, electrical, HVAC and structural envelope penetratibms. should
include bottom and top plates, recessed light fixtures, electrical boxes and window sleeved air
conditioner units.

The air tightness of buildings helps to maximize othgsléemented energy measures and investments
and minimizes long term maintenance and repair cost.
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2.4. HVAC Systems

The Byram Civic Centebuildingis heated by a hybrid heating system, with the older portions of the
building still utilizing a steam heatingystemfor radiator heatand theupgradedclassroors heated

by a hot water systemvhich includes baseboard heAtl of the heating is provided bgne steam
boiler in the Boiler Room, and a heat exchanger is utilized to produce hot water for the heating
equipment in theipgradedtlassroomThe partial air conditioning system is obsolete and abandoned.

2.4.1Heating

The older portion of the building contain steam heating terminal units in the form of unit ventilators
locatedin the classrooms, enclosed walbumted finned tube radiation in the corridors, vestibules,
and toilet rooms. The building has steam heating unit ventilators on the first fiberupgraded
classroors havehot water unit ventilators and hot water-fihes. The gym has hot waterheating
ceilingomountedunit. In total, the buildingcontairs approximatelytwenty Nesbitt unit ventilators.
Most unit ventilators look to ki poor condition and SWA recommends that these units be replaced.

There are enclosed wall mounted finned trddiation in the corridors, vestibules, toilet rooms. The
heating hot water is produced by passing steam from the steam boiler through a heat exchanger
located in the Boiler Room. The heating water is then pumped out tpgnaded sectioby two (2)

suppy circulating pumps located in the Boiler Room. There are also condensate return pumps in the
Boiler Room feeding water back into the feed water tank¢hvls then pumped to the boiler

Each unit ventilator contains a heating coil, fan assembly, darfilper and controls within a metal
cabinet. It is the intent of the equipment that it should introduce outdoor air via a grille and damper
located on the outside wall. The units are designed to mix room air with outside air, condition the air
as requird, and delivered to the occupied space. The older wall mounted Nesbitt unit ventilators
deliver the air directly through a grille on the top of the ubitme of the Nesbitt units do not have a
wall penetration and therefore the capability of introduciegh air into the space they service.

The heating steam is produced dnye Burnham PH520 cast ironsteam boiletocated in the Boiler
Roomin the older first floor of thévuilding. Ths boiler wasinstalled in1985 According toits age,

the boiler haabout5 year remaining oiits expected service life of 30 years, as published in the 2007
ASHRAE HVAC Applications Handbook. ThElame Funnel burnewasinstalled in1985and is
working beyond its expected operating life.

Steam Burnham boiler and its
Flame Funnel oil burner
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The steam portions of the heating system return steam condensate back to receivers located in the
Boiler Room. In addition, the steam supply lines are served by various steam traps to remove steam
condenate that collects in the supply lines. This practice is typical for a steam heating system,
although it should be noted that these traps are often the source of operations and maintenance issues
within the system. The steam condensate is piped to condemesatver tanks, each containing a

pump set to return the condensate back to the boiler. It is assumed that the receivers were installed
with the boilers in1985 are inpoor condition andoperating beyond thexpected service life of 15

years. SWA recomends that this equipment is replaced as part of a capital improvement plan

It is assumed that the circulating pumgspplying the hydronic distribution systemere originally
installedwith the latest classroompgrade.The pumg are operatindeyondtheir expected service
life of 20 years and should be replaced. SWA recommends that thes puemeplaced withnew
pumps with NEMA premiumefficiency motos.

It was also observed that the air compressor serving the pneumatic controls system runsyconstan
The expected service life of a pneumatic controls system is 20 years per 2007 ASHRAE HVAC
Applications Handbook. Based on these facts, SWA recommends that the pneumatic controls system
is replaced with an electronic controls system, including theatso&a control the steam valyake
equipment in the Boiler Room and the remainder of ib#ding. The Maintenance Department
recentlyinstalled a boiletimerwhich overrides thermostatnd boiler pressure contrahusreducing

thetime in halfthe bdler is firing during the recent unccupiedheating season

A wholesale conversion of the portion of the building heated by steam to hot water is feasible but
expensive. There is a good chance of reduction of maintenance, the avoidance of other pipe and
accessory replacement, and increased occupant comfort if this system conversion were to take place.
Plus due to the ability to more closely control the system and the reduction of standby losses that are
common with steam systems there is a good chasfceeduction of energy consumption.
Unfortunately this reduction difficult to quantify. Further, due to the relative considerable cost for
installing new piping, the required central plant changes, and the need to schedule this work, the
payback perid is roughly estimated to be several decades.

2.4.2Cooling

The Civic Center has several obsolete air conditioning systems and window units thabtizeen
maintained anadbandoned in recent years.

Abandoned and obsolete @ionditioning units
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2.4.3Ventilation

As mentioned abovesome ofthe Nesbitt unit ventilators provide fresh air to the occupied space
SWA recommends that this equipment be replaced as part of a capital improvement project, and that
the new equipment is praredwith a means of providing a code compliant level of outside air to the
spacesThe Gym AHU brings in fresh air from the outside as shown below.

The building has a number of exhaust fans tm& in questionableoperaing condition SWA
recommendghat this equipment is replaced as part of a capital improvement project, and that it is
designed to provide code minimum ventilation rates.

2.4.4Domestic Hot Water
The domestidhot water (DHW) for the Byram Civic Centeris provided byone Whirlpool electric

heater, located in the kitchen, wilb0 galon storagecapacityandtwo 4,500 Watt electric casl The
heateris controlled by an overriding Energy Smart system as shown in the picture below.

This heater ha more han 3/4 estimated useful operating life ledind appearin good condition.
Considerations should be given to repladinwith high efficiency condensing type heater wlien
hasreached the end @k operatindife.
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2.5. Electrical systems
2.5.1Lighting

Interior Lighting - The Byram Civic Centercurrentlyconsists of mostly & fluorescent fixtures with
electronicballasts Based on measurements of lighting levels for each space, there are not any vastly
overilluminated areas. SWA recommends installing occuparag@s in closets, offices and areas

that are occupied only part of the day and payback on 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 timeperiod. Advance micrphonic lighting sensors include sound detection as a mean to
control lighting operationSWA also recommends replaciagyincandescent lamps with CFLSee
attached lighting scheduie Appendix Afor a complete inventory of lightghthroughout the building

and estimated power consumption.

Exit Lights- Exit signs were found tbe LED type.

Exterior Lighting- The exterior lighting surveyed during the building awegisfound to be a mix of
mostly Metal Halide lamdixtureswith some incandescent lamps &EL fixtures Exterior lighting

is controlledmostly by timers with a few ot off switches for the seldom used fixture3WA
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, operate more efficiently,
produce whiter light, and turn on andsteke 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 number of fixtures required in the s also recommends
replacingincandescent lamps with CFLSWA is not recommending at this time any upgrades to the
exteriortimer 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 isTfwsions PDVDs,
stereos, computers, and kitchen applianetgch now have internal memories or clocks which
always require a trickle of power) in meeting areas use approxyntewatts of electricity when
turned off. SWA recommends all computers and all applianfies fridges, coffee makers,
televisions, etc) be plugged into power strips and turned off evajoistgas the lights are turned off.

2.5.3Elevators

TheByramCivic Centerbuilding does not havelevators.
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2.5.40¢ther electrical systems

There are not currently any othsignificant energy impactinglectrical systems installed at the
ByramCivic Center

3. EQUIPMENT LIST

Inventory
Estimated
_— L . Space Year Equip | Remaining
Building System Description Location Model # Fuel Served Installed Useful Life
%
Burnham PH520,
Steam boiler provideg 326,500 Btu/hr,
steam and makes ho Boiler 4.676lbs/hr steam Civic
heating water for different Room with Flame Funnel| Fuel Oil #2 Center bld 1985 20%
heating coils and Model 1130FFD 9
radiators, est. eff. 759 oil burner
S/N 7595072
2 circulating pumps, Boiler psﬁsé'zM%%el Civic
. : . 0
heating one bac;k;& est. eff. Room 819359002 Electric Center bldg 1985 0%
S/N 0911-01
classrooms (Narggsll:; :te was Civic
heating ~20 unit ventilators and -P Electric Center 1979 0%
hallways not visible on classrooms
checked units)
classrooms L
' hot water baseboard Nameplates not Civic 0
heating units and located i Center bldg 1994 40%
hallways
Nesbitt with hot
. AHU in Gym, est. water heating coil; . . o
heating off. 70% gym Model PO36065: Electric Gymnasium 1990 5%
S/N LAH25HC
ventilation 2 exhaust fansst. kitchen Name plat_es not Electric Kitchen 1990 5%
eff. 70% accessible
Whirlpool,
EE3JK50RD045V, Civic
50 galdomestic hot Energy Star 503, Center bldg
DHW water heater, est. eff, kitchen 4500 Watt upper, Electric 8 bathrooms| 2006 77%
80% 4500 Watt lower and slop
elements; S/N sink
0624116190
rovides pneumatic EL Smith & Sons;
. alior for unit I?/entilators Boiler Model JKV7 . Civic
air compressor 3A75-60HL; S/N Electric 1985 4%
and controls, est. eff. Room ) Center bldg
99110; 60 Gal.,
80% )
max 80 psi.
. 10,000 gal irground . . Civic o
oil tank fuel oil tank in ground unknown, no tag | Fuel Oil #2 Center bldg early 1980s 0%
. L varies
N See details - . Civic . '
lighting Appendix A building - Electric Center bldg varies a;%r;)ge

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.

Byram Civic Center
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4. ENERGY CONSERVATION MEASURES

Based on the assessmenttloé Byram Civic Center 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

1 Replace unit ventilators There areapproximately 2Nesbittunit ventilators installed in approximately
1979 and earlielin the classrooms and offices of the buildiigese units are well beyond their expected
service life. Considering the increased maintenance repair costs and that replacement parts are difficult to
find, SWA recommends replacement of this equipment. Tisefeetter control offered by the newer,
electronically controlled units, although energy savings are negligible.

SWA evaluated replacement of aD @nits with new. The updated fan coils should be double inlet,
forward curved of centrifugal variety; hawe maximum speed of 1,000 rpm with permanent split
capacitor motors. The fan housing should be constructed of heavy gauge metal to help reduce air
noise during operation. Wheel motors are to be premium efficiency, single apdjeekrmanent split
capacitorwith overload protection. Each fan should be equipped with a three speed switch for air
balancing. An ultrdow leak, blade type outside air damper will ensure low leakage of the outside air
when the equipment is not operating. The unit shall have astaliel defrost control system and two
separate filters. The provided -&irair heat exchanger should be designed to support two air streams
in a countefflow direction. The heat exchanger matrix shall permit less than one percent of cross
contamination htveen the air streams. The heat exchanger shall have an effectiveness of
approximately 80% with equal airflow. The proposed unit will not be that much more energy efficient
than the existing unit. The estimated budget installed codd né& fan coil veritators is $70,000.

The recommended enhancements over the replacement in kind (with pneumatic controlled units) will
offer negligible energy savings.

If as part of a wholesale heating system replacement air conditioning would be added, then options
are umerous. The system could be a wditesed system, a refrigerardsed system, a primary air
distribution system, or a hybrid. One of the more energy efficient means of providing air conditioning
and heating is geothermal water source heat pumps. Thisrsyses the earth as the heat source and
heat sink by exchanging heat between water and the earth through plastic tubes under the surface of
the ground. The efficiency of the heat exchange depends on the equipment selection and soil
conditions, and the eb of installation depends on the type of heat exchanger chosen and the amount
of rock under the earthés surface nearby the b
for the heating system only for energy savings would be an exorbitararmbshe payback period

would be many decades. If, however, this system were to be compared to other types of air
conditioning system installations, the payback period could be calculated as compared to the lesser
efficient air conditioning systems. Thstudy is beyond the scope of this energy analysis.

One important factor that is often overlooked when adding air conditioning of any kind to a building,
particularly in very old buildings, is the need for a vapor barrier. Without some means efitprgv
vapor migration, the air conditioning system will not work effectively, mold & mildew will be
difficult to control, and damage to the building may occur. If no vapor barrier exists, the cost of the
installation of a vapor barrier must be includedtihe scope of work for the addition of the air
conditioning system, which sometimes adds considerable cost to the project.
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Replace common ardweat emitters such as finned tube radiation and cabinet unit heaters in the toilet
rooms, vestibules and eators. This equipment is in fair condition, but age and wear have reduced the
heat transfer capacity. This equipment should be replaced with more modern equipment suited for the
intended use. These changes cannot be justified based on energy savingsaalewer, replacement is
strongly recommended along with upgrades to other portions of the heating system. This is a replacement
in kind recommendation which offers negligible energy savings.

Replace condensate receivernpuset in the boiler room - The associated pumps are fractional
horsepower. Although this equipment may still have a few years of life per the 2007 ASHRAE HVAC
Applications Handbook, th&ownship of Byramshould consider replacement as part of the capital
improvement plan. This & replacement in kind that offers negligible energy savings.

Replace window air conditionerd he few window air conditioners should be replaced with split systems

to allow for closing up of the existing window penetrations. These upgrades cannotfiee jogtenergy

savings alone but will result in a decrease in energy usage versus the existing equipment. In addition, the
existing systems utilize R2 refrigerant, which is not an ozofreendly refrigerant. Newer systems
should be specified with-R10A refrigerant.

Install aBuilding Management System (BMS)Currently, the building is controlled by an antiquated,
pneumatic temperature control system and only monitored and partly contPoligital BMS system
should be installedto control the unitventilators and other equipment replaced as parm chpital
improvementroject Thisinstallationwill result in energy savings via improved temperature control and
by the elimination of the air compressor. This recommendation will ensure that theamimissioning
estimated savings (p&CM#3) are maintained and reproducibiased on similar projects, the capital
investment for a BMS system is estimated to be approximately $50,000.

Replace H&V unit servinghe Gym- The hot waterheating only ventation system for th&ym is in

poor operating condition. SWA recommends that this equipment is replaced as part of a capital
improvement project, and that it is designed to provide code minimum ventilation rat@owWighip of

Byram may wish to consider providing DX cooling as part of this system to makspteemore
functional in warm weather, but should recognize that this will increase energy usage versus providing a
heating and ventilation system only. If cooling is desireds &trongly recommended that a system is
provided that utilizes a heat recovery wheel for pretreatment of the outside air. This is a replacement in
kind recommendation which offers negligible energy savings.

Replace windows SWA evaluated, as part ofcapital improvement plan, replacing approximatey
singlepane windows with newer models with thermal breaks, dual glazing and-a& lating. Proper
flashing and caulking should be performed upon installation of the new windows.

Thebuilding contais approximately86 singlepane fixed and casemembod-farmed andaluminum

framed windows with singlglazing. These windows appear to be original to the building. In context

of other energy measures proposed in this report and in an effort to maximeesthenefit factor

for improvements, SWA recommends that th&8evindows be replaced with the next major capital
improvement / renovation project. Windows considered for replacement should have the following
outline specifications besides conforming twcdl code and regulations: the windows shall be
aluminum frame thermally manufactured as double hung commercial type modules. The clear, low
argon filled dual glazing should be 2 independent panes. The walls should be extruded aluminum
with integral powedin-place thermal barrier. All horizontal rails should be of tubular shape and
joinery should be butted and coped with stainless steel screws. Air infiltration shall not exceed 0.10
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cfm/sf of unit. The conductive thermal transmittanceMalue) shall nobe more than 0.51 Btu/hr sq
ft °F.

An E-Quest model was performed to estimate energy savings with the new proposed windows. The
assumptions made in the@uest model were that existing windowMalue is 1.09 Btu/hr sq ft °F

vs. the improved thermallyhsulated window Walue of 0.51 Btu/hr sq ft °F. The installed cost of
approximately86 replacement school building window units of the type outlined above is estimated

to cost $72,000, based on RS Means 2009 (Building Construction Cost Data) and girojksts,

which would provide $,128 annual energy savings and5a year simple paybackwhich could

reducet he buil di ngds ener 4nkBtu/sq fj yr Windowmneplacesnenbrgbatest | €
and tax incentives are available only for residential buildings at this Time.investment cannot be
justified by energy savings alone and should be considered as part of a major renovation plan.

In the meanwhile, operable romnercial grade blinds for more glair and thermal control can be an
economical solution throughout the building where necessary, while selected window films are only
effective on thermally manufactured window frames or tight vinyl frames.

1 Insulate exteriowalls and roof During the next major constructioBWA recommends insulating the
exterior walls of at | east t he oPolyisgdyamaadetogether uct u
with furring strips and gypsum wall boards to the inside of the painted CMU walls.

SWA recommends adding 100 of fiberglass insul s
reroofing. SWA also recommends the EPDM areas of the roof to be replaced due to age and
condition. Cracked seams were detected and overall it looks that the roof has reached its expectant
life span. SWA recommends replacement of the41@®f sections with an Energy $taertified
membrane and insulation (306 rigid) assembly. )
with a roofing contractor to prevent future roof leaks.

An E-Questmodel was performed to estimate energy savings with the new proposed roof. The
assumptions made in tleQuest model were that the existing roeMdlue is 0.475 Btu/hr sq ft °F

vs.the new EPDM3 0 XPS i n s-dlue of 6.069 Btwho 9q ft . Ehestimated 2,000sq

ft insulated roof replacement cost is approximatel2(000, based on RS Means 2009 (Building
Construction Cost Data) and similar projects, which would provicg8$ annual energy savings and

a 2 year simple paybackvhich could rducet he bui l dingbés ener d37 requ
kBtu/sq ft yr.

1 Replacel0,000 gal inrground fuel oil tank (which is at the end of its estimated useful operating life) with
new double walledank which meets the latest Federal and NJ state regaires for continuous
monitoring of integrity. Other than meeting the latest mandatory environmental regulations this is a
replacement in kind.

91 Install premium motors when replacements are requi@slect NEMA Premium motors when replacing
motors that hee reached the end of their useful operating lives.

1 Upgrade building per ADA requiremertSWA recommends that tiewnship of Byrando as much as
possible to comply with the latest ADA regulations.
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Category Il Recommendations: Operations andlaintenance

1

Replace steam trapson steam supply piping throughout the portions of the building that are served by
the steam heating system. These traps are subject to corrosion and blockages and are often the source ¢
operations and maintenance isswgthin the system. In addition, these traps should be inspected and
maintained on a regular basis.

Boiler room and building piping insulation Insulate urinsulated steam and hot water piping to
efficiently deliver heat where required and provide persbprotection.

Asbestos abatemenfAbate asbestos insulating old piping and other building sygpemiecal codes and
regulations.
Maintain roofs- SWA recommends regular maintenance to verify water is draining correctly

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

Provide weatherstripping /air sealing- SWA observed that exterior door weatiséipping in places was
beginning to deteriorate. Doors and vestibudt®uld be observed annually for deficient weather
stripping and replaced as needed. 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 envelope penetrations should
also be sealed with caulk or spray foam.

Repair / seal wall cracks and penetratiof®VA recommends as part tfe maintenance prograta
install weep holesinstall proper flashingcorrect masonry efflorescencand seal wall cracks and
penetrations wherever necessary in order to keep insulation dry and effeetteadition perimeter wall

to include cracked or broken brick replacemeepointing where necessary, steel lintel replacement and
rebuilding of rotten exterior wood moldings and trimming back of vegetation.

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 easily
install faucet aerators and / or ldlew fixtures to reduce water consumption. There are many retrofit
options, which can be installed now or incorporated qugpenent is replaced. Routine maintenance
practices that identify and quickly address water leaks are adetvway 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 refrigerattst should replace older energy
inefficient equipment

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 programs and
plans, for more information please vidittp://www1.eere.energy.gov/education/
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Category Il Recommendations: Energy Conservation MeasuresSummary table

install CFLs in place of incandescent lampand pulse Metal Halidein place of Metal
1.1& 1.2 o
Halide fixtures
Description of Recommended 8.0 Year Payback ECMs
2 install 50 kW Photovoltaic system
3 undertake retro-commissioning of building systems and controls to optimize
performance
Description of RecommendedEnd of Life Cycle ECMs
4 replace 1 old refrigerator with Energy Star models
5 replace exhaust fans with premium efficiency units
6 replace hot water circulator pump with premium efficiency units

Byram Civic Center SWA, Inc. - Local Government Energy Audit Final Report Page 25/51



ECM#1: Building Lighting Upgrades
Description:

On the days of the site visits, SWA completed a lighting inventory oBtlram Civic Center(see Appendix A).The ByramCivic Center

currently consists of mostly8Tfluorescent fixtures withelectronicballasts. SWA also recommends replacing incandescent lamps with CFLs.
Also, SWA recommends replacing the Metal Halide lamps with pulse start Metal Halide lampsstBulseetal halide (MH) lamps offer the
advantages of standard (predtart) MH lamps, bt minimize the disadvantages. They produce higher light output both initially and over time,
operate more efficiently, produce whiter light, and turn on aradrilee faster. Due to these characteristics, energy savings can be realized via one
to-one substution of lowerwattage systems, or by taking advantage of higher light output and reducing the number of fixtures required in the
space.The labor in all these installations was evaluated using prevailing electrical contractor wag&swhbhip of Byram may decide to

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

Installation cost:

Estimated installed cos$5,005 (includes $,300in labor)
Source of cost estimate: R&ans; Published and established costs, NJ Clean Energy Program

Economics(Some of the options considered with incentives)
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RS Means, Lit none
1.1 | replace (2) incandescer| Search, NJ 100 | & | 100 | 219 |01| o |00| 6 | 46 | 5| 231 | 22| 131| 26 | 36 | 110 | 300
lamps with CFLs Clean Energy this
Program time
replace (9) old style RS Means, Lit
1 | Metal Halide lamps | Search, NJ 5130 | 225 | 4,905 | 2,602 | 1.4| 0 |0.2| 150 | 629 | 15| 9432 | 7.8 | 92 | & 10 | 2,494 | 3,565
with pulse start Metal | Clean Energy
Halide lamps Progran
TOTALS 5,230 225 5005 | 2821 |16| O 0.2 | 156 675 - 9,662 | 7.4 - - - 2,604 | 3,865
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Assumptions: SWA calculatedhe savings for this measure using measurements taken thefdhg field visis and usinghe billing analysis.
SWA also assumed an aggrega2dus/yr to replace aging burnt out lamps vs. newly installed.

Rebates/financial incentives:
1 NJ Clean Energy Metal Halide with pulse start ($25 per fixtureMaximum incentive amount i235.

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

Byram Civic Center SWA, Inc. - Local Government Energy Audit Final Report Page 27/51


http://www.njcleanenergy.com/commercial-industrial/programs/nj-smartstart-buildings/nj-smartstart-buildings

ECM#2: Install 50 kW PV system
Description:

Currently, theByram Civic Centerdoes 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. Power statiohs lymresitalo

separate electrical charges: usage and demand. Usage is the amount of electricity inHdolamsatiat 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. Dunmnignéheeariods, when

electric demand at a power station is high due t o Hhehegionademaodnt of
charges go up to offset the wutilityd fhotowlwit sydtems rnotroolywoffsbteghe anmoontial h e |
electricity use by a building, but also reduce t IS®VApreséntstelowg 6 s el

the economics, and recommends at this timeTthainship 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 rebatethéoinvstsynent.
TheByram Civic Centers not eligibke for a 30% federal tax credit. Instead, Tloevnship of Byrammay 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 rediCB&kaieovides 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 (1. deWWequare footpA 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 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
| With SLW similar | 375 000 | 50,000 | 325,000 | 56,721 | 500 | 0 | 7.9 | 0 | 44037 | 25| 764917 | 7.4| 135 | 5 | 11 | 248,124| 77,708
INCENTIVE and | projects
$600/IMWh
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 is $50,000 for the Byram Civic Center.

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

NJ Clean Energy Solar Renewable Energy Certificate Programck time a solar electric system generates 1000kwh (1MWh) 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 gtegtid. A total of $33,600 / year has been incorporated in the above (basted or$600 SREC
/ MWh) for the Township of Byram, however it requires proof of performance, 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 th@geshentation.

http://www.njcleanenergy.com/commereimdlustrial/programs/nismartstartbuildings/nismartstartbuildings
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ECM#3: 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 scomnis§iaing tadOoptimize aiildingfsystems, redoce eperatingkcests,raedt r o
address comfort complaints from building occupants.

Since the systems at tBgram Civic Centerhave undergone some renovations in recent years, and the building continues to tewes auith

thermal comfort control, SWA recommends undertaking redoramissioning to optimize system operation as a follipato completion of the
upgrades. The retrcommissioning process should include a review of existing operational parametershfarela@r 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$30,500 (includes £7,500 in labor)
Source of cost estimate: Similar projects

Economics(without incentives).
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retro similar at
3 | commission projects 30500 this 30,500 | 2,844 | 1.6 505 |25 1,820| 3,234 | 12 | 38,809 | 9.4 | 27 2 4 1,311 | 9,805
ing -
time

Assumptions: Since the utility bills have some accounting fluctuations, it is difficult to determine thenambanergy used for heating and
cooling theByram Civic Center Based on experience with similar buildings, SWA estimated the heating and cooling energy consumption.
Typical savings for retraommissioning range from-Z0%, as a percentage of the totghce 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 0f24,400 SWA also assumed on the average 1 hr/wk ope@dtgavings 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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ECM#4: Replace Old Refrigerator witlan Energy Star Model

Description:

On the day of the site viss, SWA observed that thenwas anexistingold refrigeratorin the kitchen areavhich is not Energy Star rated (using
approximately 773 kWh/yr)Appliances, such as refrigerators, that are ovet2@ears of age should be replaced with newer efficient models
with the Energy Star labebWA recommends the replacement of the existing refrigerators watecbperating at the end of their useful lives with
more modernENERGY STAR® energy efficient systemsBesides saving energy, the replacement will also keeardas coolern addition,

the existing systems utilize-R2 refrigerant, which is not an ozofreendly refrigerant. Newer systems should be specified wih3&A
refrigerant.When compared to the average electrical consumption of older equipment, Etargguipment results in large savings. Look for
the Energy Star label when replacing appliances and equipment, includindow air conditioners, refrigerators, printers, computers, copy
machines, etc. More

Installation cost:

Estimated installed cost730 (includes $0in labor)
Source of cost estimatd&Energy Star purchasing and procurement stayilar projects, Manufacturer and Store established costs

i nf or madtionofihe Energy Staewebisite dttp d/wwiw enetgystar.gdvPr oduct s 0

Economics:
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replace 1 old
kitchen Energy Star purchasing
4a | refrigerator with | and procuremertite, 750 0 750 350 | 0.2 O |0.0| O 64 (12| 773 |116| 3 0 0 <0 480
an 18 cu ft Energy| similar projects
Star model
incremental cost
It(ci)tgipélgce 1 old Energy Star purchasing
4b . . and procurement site, 50 0 50 350 (02| O |00| O 64 | 12| 773 0.8 | 1446 | 120 129 583 480
refrigerator with similar proiects
an 18 cu ft Energy proj
Star model
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http://www.energystar.gov/

Assumptions: SWA calculatedhe savings for this measure using measurements taken the day of the field visit and using the billing analysis.

Rebates/financialincentives:

NJ Clean EnergyTher e arendét any incentives at this time offered by the st

Optionsfor funding the Lighting ECM:

This project may benefit from enrolling in NJ SmartSpaoigram with Technical Assistance to offset a portion of the cost of implementation.

http://www.njcleanenergy.com/commereiatlustial/programs/nismartstartbuildings/nismartstartbuildings
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ECM#5: ReplaceExhaust Fans with High Efficiency Units

Description:

Two of the building rooftop exhaust fans asperating beyond their expected useful liviespoor condition and should be considered for
replacement. The motors are small, in the 2 horsepower range, and replacement units will have small energy savingsstowugr the e

Installation cost:

Estimated installed cos$6,292 (includes $3,800 in lab
Source of cost estimate: Similar projects

Economics(with incentives).
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replace 2 similar
exhaust fans | projects,
5a | with premium | DOE Motor 6,400 108 6,292 255 01| 0 |0.0| 105 152 10| 1519 | 414 | <0 | <0 | <0 <0 349
efficiency Master +
units International
incremental .
similar
cost to replace X
2 exhaust fans projects,
5b . .~ | DOE Motor 750 108 642 255 01| 0 |0.0| 105 152 10 | 1,519 | 4.2 137 | 14 | 20 641 349
with premium
" Master +
efficiency .
. International
units

Assumptions: SWA calculatedhe savings for this measure using measurements taken thefdhg field visis and using the billing analysis.
SWA also assumed an aggregated 3 hr/yr to troubleshoot exhaust fan malfunctions vs. newly installed.
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Rebates/financial incentives:

NJ Clean Energy Premium thregohase motors ($4$700 per motor)
Maximum incentive anumt is $108

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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ECM#6: ReplaceHeating/ Hot Water Circulatorswith Premium EfficiencyUnits

Description:

The boiler room houses two (2) fleorounted circulator pumps as part of the hot water heating system to serve the hot water unit ventilators
and other hot watderminal units listed in this report. Tdepumps ar@perating beyond their expected useful livHse circulatoroperate in

a leadlag fashion. The pump motors are standard efficiency. Byram Civic Centemwill realize energy savings by utilizing pré&am
efficiency motors for the pumps.

Boiler Room circulators

Installation cost:

Estimated installed cas$7,892 (includes $3,900 in labor)
Source of cost estimate: Similar projects and DOE Motor Master International selection & savings analysis
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Economics(with incentives):.
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replace (2) hot water| similar projects,
circulating pumps DOE Motor
including 2 Hp pump | Master + 8,000 | 108 | 7,892 | 188 [0.1| O |0.0| 105 | 140| 20| 2,792 | 565 | <0 | <0 <0 <0 258
motors International
incremental cosiot - .
replace (2) hot water slslnow:l:aliﬂ%rtgjrects,
circulating pumps Master + 854 108 746 188 (0.1| O 00| 105 | 140 | 20 | 2,792 | 53 | 274 | 14 18 1,293 | 258
including 2 Hp pump International
Premium eff motor s

Assumptions: SWA calculated the savings for this measure using nameplate data taken and using the billing analysis. The DOE Motor Master
International selection and calculator was used with the assumption that one of each set of heating water pumps dherdiesnfpr

season. According to weather bin dataNmrthwestern New Jersggach set of pumps considered should operate for approximately 5,000
hours per yeaiThis has beesiugnificantlydiscounted for the reduced building activity.

Rebates/financial incenives:

NJ Clean Energy Premium thregohase motor$$45-$700per motor)
Maximum incentive amount i498.

Options for funding ECM:
This project may benefit from enrolling in NJ SmartSpaogram with Technical Assistance to offset a portion of the cost of implementation.

http://www.njcleanenergy.com/commereimdlustial/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 ithe area do not make this site favorable for a Wind System installation.
5.3. Solar Photovoltaic
Pleases see the above recommended ECM#
5.4. Solar Thermal Collectors
Description:

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

5.5. Combined Heat and Power
Description:

CHP is not applicable fothis buildingbecause bseveral existing split systeoooling and 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 compon#rtiavaias a whole a
number of useful operating yearAnot her reason is the buildingo:
schedule.
6. ENERGY PURCHASING AND PROCUREMENT STRATEGIES
6.1. Load profiles

The following are chars that showthe annual electriandfuel oil #2 load profiles for the Byram Civic
Center
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Some minomunusuaklectricfluctuationsshownmay be due to adjustments between estimated and actual
meter readingsAlso, note on the following charhow the electrical Demand peaftexcept fora few
unusual fluctuation anomalie®)llow the electrical consumption peaks.
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The followingis a chartof the fuel oil #2 annual load profile for the buildingpeaking in the coldest
months of the yeaand a chart showinfuel oil #2 consumptionfollowingt 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 #2 is deliveredto the Byram Civic Centerby the Finch Fuel OilCo. acting as the
supply andalsothe deliverycompany Fuel Oilis provided by thé-inch Fuel QilCo. at a general service

rate. Typically, theuel oil #2 prices increase during the heating months wiaehoil #2is used by the
hot water boiler units.
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The Byram Civic Centeris directmetered and currently purchassectricity fromJCP&L at a general
service rate. The geradrservice rate for electricharges @ marketrate based on asand theByram
Civic Centerbilling doesshow abreakdownof demand costs. Demand prices are reflected in the utility
bills and can be verified by observing the price fluctuations throughout the year. Typicaéiiedtriity
prices increase during tle®oling months wherelectricityis used by thélVAC 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 Compar§eSCO) is a
consultancy grouthatengages in a performance based contract with a client firm to implement measures
which reduce energy consumption and costs in a techneadl financially viable manneElectricity is
purchased viane incoming metedirectly for the Byram Civic Centerfrom JCP&L without an ESCO.

SWA analyzed the utility rate fduel oil #2 and electricity supply over an extended period. Electric bill
analysis shows fluctuationgp to 20% over the most recent 12 month periédel oil #2bill analysis
shows fluctuationsip to57% over the most recent 12 month period. Some of these fluctuations may have
been caused bgdjustments between estimated and actual meter readithgs may be due to unusual

high andrecent escalating energy t®sThe average estimated NJ commera@hctric utility rateis
$0.150/kWh. e Byram Civic Centerannualelectric utility costis $2,312higher, when compared to the
averageestimated\NJ commercial utility ratesSSWA recommends that thBownship ofByram further
explore opportunities of purchasing bdtlel oil #2 and electricity from ESCOs in order to reduce rate
fluctuation and ultimately reduce the annual cost of energy foBymam Civic Center AppendixB
contains a complete list of third party egyersuppliers forthe Byram Township service area. The
Township of Byram may want to consider partnering with other schddtricts municipalities,
townships and communities to aggregate a substantial electrfaelral #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 Jers&lgo, the Byram Civic Centerwould not be eligible for
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enroll ment in a Demand Response Pr ogwithoytalargec a u s ¢
capital investment)o shed a minimum of3SD kW electric demand when requested by the utility during

peak demand periods, which is the typical thr&shar considering this optiorDemand Response could

be an option in the future when tllewnship ofByram may install a large enough baok emergency

generator.The following charts show thByram Civic Centermonthly spending per unit of energy in
2000.

Nov-08
Dec-08
Jan-09
Feb-09
Mar-09
Apr-09
May-09
Jun-09
Jul-09
Aug-09
Sep-09
Oct-09

Date SMonth Yearz

Oct-08
Nov-08
Dec-08
Jan-09
Feb-09

Mar-09
Apr-09
May-09
Jun-09
Jul-09
Aug-09
Sep-09

Date ‘Month Yearz

Byram Civic Center SWA, Inc. - Local Government Energy Audit Final Report Page 42/51



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)
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 audit wasepared 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 weatherjo@siat 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 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 CMPREHENSIVE 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 LAD.

Byram Civic Center SWA, Inc. - Local Government Energy Audit Final Report Page 43/51



Appendix A: Lighting Study
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