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INTRODUCTION

OnJuy 2™ and27" Steven Winter Associates, Inc. (SWA) performed an energy audit aeskasnfor the
Township of Hanover municipal buildings The audit included a review of thilunicipal Building
Community CenterDepartment of Public Works, Monroe Hall and the Parks and Recreation Galage
thesebuildingsarelocatedin Whippany NJ. A separat€Energy Audit Final Repoiis issued foreach of the
referenced buildings.

This report addresses thdunicipal Building located at @00 Route 10 Whippany, NJ 07981Current
conditions and energglated information wrecollected in order to analgzand facilitate the implementation
of energy conservation measures for the building.

The Municipal Building was built in 190 with major additions and renovations in 1978 and 2003.
Construction was accomplished in several phases: Phaseolice Wingand Municipal Administration
upgradesPhase 2 East Wing- including Municipal Administration upgrade${SA, Engineering, Building
Dept; Phase 3 North Wing - including Municipal Administration upgradesseneral Office, Business
Administration Finance Health Phase 4- Whippanong Library Wingand Municipal Administration
upgradesAs referenced abovehd Municipal Buildinghouseshe majority of the townshipdministrative
offices and departments inclusive of the Police Dept. and Librdtgny upgraces to the infrastructure and
mechanical systems have occurred over the y&aesbuilding consists d7,560 square feet of conditioned
main spaceThe building houses approximated® day staff employeesand 5 overnight Police Department
employees.

The administrative part of thieuilding is normally operate®8 hours / week which includes approximately 12
evening meeting/ month. The Police Department operates 24 hours / 7 days a @ep&ral Municipal
Building hours areMonday- Friday8:30amto 4:30 pm. TheWhippanong Librarys openMon, Tu and Thu

- 9:00 am t08:00 pm Wed- 9:00 am tdb:00 pm Fri and Sat 9:00 am tol:00 pm

The goal of this energy audit is to provide sufficient informatiorth® Township of Hanoveto make

decisions regaidg the implementation of the most appropriate and most cost effective energy comservat
measures for thilunicipal Building
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EXECUTIVE SUMMARY

The energy audit performed Bfeven Winter AssociatédSWA) encompasses tidunicipal building located

at 1000 Route 10, Whippany, NJ 0798The Municipal Buildingis a one story buildingomprising of a
combined floor area 087,560square feet The building had several sections (or wings) added onto the
original 1970building in 1978 and 2003Mechanicalroons on the roof and ground flobiouse the building
boilers and HVAC equipment.

Based on the field visits performed iiye SWA staff on July 2 and 27", 2009 and the results of a
comprehensive energy anal ysi s, onditidng and recenpmendations fers c r i
improvements. Suggestions for measures related to energy conservation and improved comfort are provided
in the scope of work. Energy and resource savings are estirffateach measure that resutis reduction

of heatng, cooling, and electric age

In 2008, the most recent year, thdunicipal Building consumed964,840kWh or $159,177 worth of
electricityand22,126therms or 8,160worth of natural gasThe joint energy consumption ftre building,
including bothelectricity andhaturalgas was5,505MM -Btus of energy that cost a total $#87,338

SWA benchmarked thilunicipal Buildingusingt he U. S. Environment aEneBy ot ec
Star Portfolio ManageEnergy benchmarking systerithe building performanceating received is. scoreof

19 when compared to other buildings of its kind. This indicates that there are good opportunities for the
Municipal Buildingto decrease energyse (natural gas or electriaseor a combination thereofp reacha

more desirabl&nergy Star benchmark ratirgven as high asbs.

Based on the assessment of Manicipal Building SWA has separated thhecommendations into three
categories. These are summarized as follows:

Category | Recommendations: Capital Imgments

9 New Boiler for the Police DepartmentReplace the existing high maintenance heating boiler installed
during Phase 1 construction in the Police Department with a high efficiency boiler. The hot water
distribution and pumps are sized for 48 gpm #edboiler requires a minimum flow rate of 85 gpm. The
fire box is partly rotted, and the tubing cracked arabveplaced 5 years ago for $11RK. SWA
recommends replacement of the boiler with a condensing type boiler that can provide the requigd heatin
capacity (~500,000 Btu/hr) and match the existing pumping system. This recommendation cannot be cost
justified by energy savings alone. The estimated cost for this replacement work is $50,000. The new
boiler needs to be properly specified by a desigineeg and commissioned prior to stapt

1 New DHW heater for the LibraryPlan to eplace the existinglectric heatedlomestic hot water heater
for the Librarywith a high efficiencymodel| gas fired (since more cost effective energy source) because
theold unit is approaching end of usable operating life (and has approximately 3 years left on it).

Category Il Recommendations: Operations and Maintenance

1 Controls Optimization- SWA recommends that the schedules for all rooftop equipment and unit
ventiators serving key public spaces be reviewed and optimized. During periods when the spaces are not
occupied, the equipment may be sbfitor controlled to minimize the amount of fresh air conditioned by
the equipment. The cost and effort associated wiliémentation of this recommendation will depend
upon the capabilities of the existing building automation control system. Energy and cost savings
associated with this recommendation will vary, depending upon the current occupancy schedules and
means of cotrol utilized.
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9 Boiler Settings- The boiler water setting should be decreased from 210 F (boiling) to ~180 F so that
boilers will cycle less often, especially during the summer low reheat demand.

1 Pipe Insulationr SWA recommendso insulateall hot pipng to conserve energy and deliver it where
needed as well as for personnel protection. Some boiler room piping was observed in need of insulation.

1 Delamp where appropriateConsider ddamping, or leaving in burnt bulbs unchanged where lights may
be brichter than required. Use light meter foot candle readings to assist in decision making.

1 Proper Incoming Power and Phasdgeriodically check and record incoming power on each phase to
insure consistency of voltage delivered to the building. Improper iisaece can affect performance of
small sensitive equipment with ballasts / transformers inside the building.

1 Weather Stripping Air Sealing- Doors and vestibules should be observed annually for deficient weather
stripping and replaced as needed. Anlyeotaccessible gaps or penetrations in the thermal envelope
penetrations should also be sealed with caulk or spray foam.

9 Attic Insulation- SWA recommend®f-20 fiberglasdatts to be reinstalled or added where necessary to
ensure uniform insulation levels

1 Water Efficient Fixtures & Controls Retrofitting with more efficient watetonsunption fixtures /

appliances will save both energy and money through reduced energy consumption for water heating,

while also decreasing watesewer bills.

Energy Statabeled appliances such as refrigerators should replace older energy inefficient equipment.

Smart power electric strips with occupancy sensors should be used to power down computer equipment

when left unattended for extended periods of time.

A small UPSand tiein to the emergency generator should be considered to back up computers

Create an educational program that teaches maintenance personnel how to minimize the energy use in the

buildings. The US Department of Energy offers free informatiothis bpic.

=A = = =4

Category Il Recommendations: Energy Conservation Measliipgrades with associated energy savings

At this time, SWA recommends a total @fEnergy Conservation Measures (ECMs) for Manicipal
Building that are summarized in the following tabldne total investment cost for these ECMs with incestive
is $143140. SWA estimates a first year savings$m1,083 with a simple payback a2.0 years SWA
estimates that implementing the recommended ECMs will reduce the carbon footprint Mirtespal
Building by 235,532Ibs of CO..

There are various incentives that fewvnship of Hanovecould apply for that could also help lower the cost

of installing the ECMs. SWA recommends that khenicipal Buildingapply for the NJ SmartStart program
through the New Jersey Office of Clean Energy. This incentive can help provide technical assistance for the
building in the implementation phase of any energy conservation pradjenew NJ Clean Power program,
Direct Install,to be rolled out soortould alscassist to cover 80% of the capital investment.

Specifically, the building could qualify forl$40 for installing the recommended walbunted occupancy
sensors The Municipal Building could also take advantage of incentives based on the installatian of
photovoltaic (PV) system. Currently, the New Jersey Office of Clean Energy offers a Renewable Energy
Incentive program that would pay $5,000 for the installation of a 5kW PV sysibere is also an incentive

that issues a Solar Renewable Energy @eate for every 1,000kWh (1MWh) of electricity generated that
can be sold or traded for the current market rate of electricity. $3,68BRBCs may be received annually;
however it requires proof of performance, application approval and negotiationgheitttility. Wind
Upfront Incentive ProgramExpected performance bidown (EPBB) is modeled on an annual kWh
production of 116,000 kWh and may pay $3.20/kWh upfront incentive level. However, it requires proof of
performance, application approval and omgfions with the utility. There is also a utilisponsored loan
program through JCP&L that would allow the building to pay for the installation of the PV or Wind system
through a loan issued by JCP&L.
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The following table summarizehe proposed Engy Conservation Measures (ECM) and their economic relevance.

Installed Cost 1st year energy savings Lifetime Annual
Carbon
ECM ECM _ _ ROI
# description | EStmate| g, o | yse | unit | PEMaNd| ypy | SAVings SPP| LoM Cost % | Reduced
$ /mo / year $ Savings $ (Ibs of
CO2)
Install Drinks Www
1 | Vending $530 | usatech.| 3,571 | kwh 10| - 589| 09| 12| 5796|828| 4,892
machine —2a= ' . . , . ,
: com
misers
replace 4 l?/lians
2.1 | incand lamps $80 Lit ' 113 | kWh 00 | kw 27| 2.9 7 170 | 16.0 155
to CFL
Search
RS
Means,
install 62 Lit
2.2 | oceupancy $5,580 | SCACN. | 14668 Lwh 39| kW | 2420| 23| 12| 23,806|27.2| 20,096
sensors with NJ
INCENTIVES Clean
Energy
Program
Retro Similar | 96,480 kwh 25.7 | kw
3 Commission $46,950 . 18,699| 2.5 12 183,927| 24.3 | 158,070
. Projects
ing 2,213 | therms - -
Install CO2 Similar
sensors for Projects,| 9,842 kWh 31| kw
Municipal RS
4 Bldg. demand $20,000 Means, 3,029| 6.6 12 29,789 4.1 26,424
control Lit 1,106 | therms - -
ventilation Search
Install 5 kW
Wind System Similar
5 . $40,000 . 13,000| kWh 5.0 | kW 43,745 0.9 25| 745,038| 70.5| 17,810
with Projects
INCENTIVE
Install 5 kW
PV System
(with $1/W Similar
6 INCENTIVE $30,000 . 5,902 | kWh 50| kW 4574 | 6.6 25 77899 | 6.4 8,086
and projects
$600/1MWh
SREC)
Total
$143,140 - - - 440 | KW | $73,083| 2.0 18 | 1,002,755| 32.7 | 235,532
Proposed

Definitions:  SPPi Simple Payback (years)
LoM: Life of Measure (years)
ROI: Return on Investment (%)

Assumptions: Discount Rate: 3.2% per DOE FEMP Guidels
Energy Price Escalation Rate: 0% per DOE FEMP Guidelines
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CONSIDERED

Installed Cost 1st year energy savings Lifetime Annual
Carbon
ECM ECM _ _ Cost | RO,
# description | ESmate| g, 00 | yse | unit | PEMANd| gy | SaVINGs SPP LM Savings | % Reduced
$ /mo year $ (lbs of
$ Co2)
replace RS
building Means,
internal lights: Lit
2.3 \Twltﬁs T8 | g5 960 fgamh’ 1,579 | kWh 0.4 | kw 261|11.4| 20| 3805 14| 2163
INCENTIVES Clean
(incl. 75% Energy
labor) Program
Definitions:
SPPi Simple Payback (years)
LoM: Life of Measure (years)
ROI: Return on Investment (%)
Assumptions:
Discount Rate: 3.2% per DOE FEMP Guidelines
Energy PriceEscalation Rated% per DOE FEMP Guidelines
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1. HISTORIC ENERGY CONSUMPTION
1.1. Energy usage and cost analysis

SWA analyzed tility bills from June 2007 through May 2009 that were received frothe utilities
supplying theMunicipal Buildingwith electric and natural gas.

Electricity - The Municipal Buildingis currentlyserved bytwo electric metes (one being fothe Police
Departmen}. The Municipal Building currently buys electricity fromJCP&L at an average rate of
$0.165/kWh basedon 12 months ofutility bills for 2008 The Municipal Building purchased

approximately 964,840kWh or $159,177worth of electricity in the prevous year.The average
monthly demand wa260kW.

Natural Gas The Municipal Buildingis currently served biwo metes for natural gagone being for the
Police Department).The Municipal Building currently buys natural gas froPSE&G at an average
aggegated rate of §.27/therm based oril2 months of utility bills for 2008The Municipal Building
purchasedpproximately 22,126therms or $28,160worth of natural gasin the previous year.

The following chartshawvs electricity ue for the Municipal Buildng based on iiity bills for the 12
month period ofanuary2008- Decembel0CB.

2008 Electric Consumption

120,000

100,000

80,000

60,000

kWh [ month

40,000

20,000

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

month / year

The following chart shas the natural gasonsumption fothe Municipal Buildingbased on tiity bills
for the 12 month period of January 2008ecember 2008.
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2008 Natural Gas Consumption
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The following chart shes combinednatural gas and electrmonsumption in Btu/ftZor the Municipal
Building, based on tiity bills for the 12 month period of January 200Becember 2008.

2008 Natural Gas and Electric Consumption /

Area
18,000
16,000
14,000
= 12,000
= 10,000
3 8,000
(2a]
6,000
4,000
2,000
0
o0 o0 oo o0 o] oo o0 o0 o0 o0 fe.0} o0
= = 5 = = & 5 = T = 5 =
= g & 2 Z 2 = £ & 8 & 3
month / year
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The followingtable andchartpiesshon energy use for thunicipal Buildingbased on ity bills for
the 12 month period of January 200Becember 2008. Note electrical cost A8%M-Btu of energy is
approximately 3 times as expensive to use as natural gaS/Bth\s-Btu. It is assumed that the electrical
miscdlaneous usage includes building fans that operate throughout the year.

2008 Annual Energy Consumption / Costs

%

MM-Btu | MM $ % $ $/BMM
Btu u

Electric Miscellaneous 2,029 37%| $98,109| 52% $48
Electric for Cooling 489 9% | $23,618 13% $48
Electric forHeating 183 3%| $8,856| 5% | $48
Lighting 506 9% | $24,470| 13%| $48
cieatric for Domestic 85| 2%| $4125| 2% | $48
Building Space Heating 2,213| 40%| $28,160| 15% | $13
Totals 5,505| 100%| $187,338| 100% $34

Total Electric Use 3,292 60% | $159,177| 85% $48
Total Gas Use 2,213| 40%| $28,160, 15% $13
Totals 5,505| 100% | $187,338| 100% $34

Space Heatin

Domestic Ho
Water

~ Cooling
Electric for
Heating

Lighting

2008 Energy Consumption, MM B

Miscellaneous

Electric for

Electric

Domestic Ho
Water

Electric f
Heating

2008 Energy Consumption.

Space Heatin

Electric for
Cooling

Electric
Miscellaneous

1.2. Utility rate

The Municipal Building currently purchases electricity frodCP&L Electricat a general service market
rate for electricity us (kwWh) with a sepata (kW) demand chargeThe Municipal Building currently
pays an avexge rate of approximatel\08 65/kWh based on 12 months of utility bills for 2008.

The Municipal Buildingcurrently purchasesatural gasupply fromPSE&Gat a general service market
rate for natural gas (thermsPSE&Gactsalsoas the transport comparyhere are twogas metes that

Municipal Building, Township of Hanover
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providenatural gas service to tiunicipal Buildingcurrently The average aggregated rgsipply and
transport)or the metes is approximately of $.27/therm based oh2 months of utility bills for 2008.

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.

1.3. Energy benchmarking

The Municipal Buildinginformation and utility data were entered into the U.S. Environmental Protection
A g e n cy 0 EBnergyESRuAPprtfolio Manag&mnergybenchmarking systenthe building performance
ratingreceived is a scoref 19 when compared to othéuildings of its kind. This indicates that there are
good opportunities for th&lunicipal Building to decrease energyse (natural gas or electrioseor a
combination thereof) to reaeghmore desirablEnergy Star benchmark ratiegen as high asb.

Buildings achieving a Energy Star rating of 75 or higher and professionally verified to meet current
indoor environmental standards are eligible to apply for the Energy Star award and receive the Energy
Star plaque to convey superior performance to stsdearents, taxpayers, and employdé®se ratings
alsogreatly help when applying for Leadership in Energy and Environmental DadidEDj building
certification to the United States Green Building Council (USGBRBgr the LGEA program
requirements, SWhas assisted thEownship of Hanoveto create arEnergy Star Portfolio Manager
account and share the Parks and Recreation Garage facilities information to allow future data to be added
and tracked using the benchmarking tool. SWA has shared this RoMfaliager site information with

the Township of Hanover (user name of AHanover:t
Leo, Assistant Township Engineer for the Township of Hanover) and TRC Energy Services (user name of
TRC-LGEA).
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OMB No. 2050-0347

STATEMENT OF ENERGY PERFORMANCE
Township of Hanover Municipal Building

Bulldmg ID: 1797280

For 12-month Period Ending: January 31, 20091
=\ EEIEV A4 Y| Date SEP becomes ineligible: NA Date SEP Generated: August 28, 2008
Facility Facility Owner Primary Contact for this Facility
Township of Hanover Municipal Building INIA MNIA

1000 Route 10
Whippary, NJ 07981

Year Built: 1970
Gross Floor Area (ft?): 37 560

Energy Performance Rating2 (1-100) 19

Site Energy Use Summanys
MNatural Gas (kBtu)+ 2,188,267
Electricity (kBtu) 3,284 417
Total Energy (kBtu) 5,472,684
Energy Intensitys
Site (kBtuift2iyr) 146
Source (kBturft2iyr) 353
Emissions (hased on site energy use)
Greenhouse Gas Emissions (MtCO_efyean) 617
[ Stamp of Certifying Professional
Electric Distribution Utility o
Based on the conditions obsered at the
Hatsay Cortial Rower G Lh-a tirme of rriy vist to this building, | certify that
. . the information contained within this
National Average Comparison 3
National Average Site EUI 103 dtatement is accurate.
Mational Average Source EUI 248
% Difference from National Average Source EUI 42%
Building Type Office
Meets Industry Standards® for Indoor Environmental Certifying Professional
Conditions: NiA
Yentilation for Acceptable Indoor Air Quality N/A
Acceptahle Thermal Environmental Conditions N/
Adequate lllumination N/
Noks:

1.Applkation hrtie ENERGY STAR mustbe £1bm Ited © EPAWMI ¢moiths of tie Period Exdhgdak. fwardottie ENERGY STAR ks 1otmal ntlapproualls rece Ledrom EPA.
2.The EPA Evergy Petbmarc: Rathg k basedor DEIsOV e eve gy, A @hgoTTS & the mhimim Dbe e bk Hrtve ENERGY STAR.

3.vales Bpresedterergy CoNEMPHoN, 3N \akzed © 3 12morth perbd.

4. NaturalGas uahes b Wity ofuolime @&.g.cubic ke are oonuemd DEBt Wit 3dismerts made forekuaths based or Facily zpcode.

5.valles epregenterengy Ve sty 30 11alked D 3 12-moth period.

6.8ased 01 Mk ethg ASHRAE STNJaN62 true 1iEtoN Tor 3c0e ptabk Idoor alr quallly, SSHRAE SEIdad S5 br tiem al com brt,axd IESNA LGithg Hardbook br gkt g qualty,

The guenmestestmae s the aerage e yeeded DOt oM k6 hor s (acindes the tme Drerkerhg ere gy dats, FEBeIII}: hgpe ction, 3ard w0 BrENg the SER)and we bomes
ffllagg:“;;‘ %rﬁedm% this Buelofembit. Se idcomments de B 1chg OMB contol s imbe ) D the Direcbr, Colkcton Stakgks DUELY, U S, EPA @822T), 1210 Pei isyliara Aue., NAJ,
Sihgoy

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

TheMunicipal Buildingconsists okeveralsinglestory additionsbuilt at several different times, with
major renovationg additionsin the late 198 and2003 The building consists &7,560 square feet of
conditioned main space. Tiunicipal Building built in 1970 and renovated several timhsuses
the following function areas added at different construction phases: Phag&wlite Wing and
Municipal Administration upgrades; Phase- Zast Wing- including Municipal Administration
upgrades,HSA, Engineering, BuildingDept.; Phase 3 North Wing - including Municipal
Administration upgradesGeneral Office, Business Adnigtration Finance, Health Phase 4-
Whippanong Library Wingnd Municipal Adminis@tion upgrades.

2.2. Building occupancy profiles

The peak occupancy for tidunicipal Buildingis approximately62 employees during the daytime

plus visitors to the Library, Court Room when in session and various Municipal Departitents.
administrative partof the building is normally operateds8 hours / week which includes
approximately 12 evening meetings / month. The Police Department operates 24 hours / 7 days a
week with 5 employees working the overnight shift. General Municipal Buildings arévionday -

Friday 8:30amto 4:30pm. The Whippanong Libraryis openMon, Tu and Thu 9:00 am t08:00

pm, Wed- 9:00 am t05:00 pm Fri and Sat 9:00 am tol1:00 pm

2.3. Building envelope
2.3.1. Exterior Walls

The exterior walls consist of either 2x6 light gauge metalud or 80 CMU beari ng
brick veneer or accents of-11/ 20 Ext eri or Il nsul ation Finishi
temperature conditions at the time of the field visits, insulation levels could not be verified with help

of infrared technalgy. If desired, thenunicipality could contract a separate envelope inspection
during cooler months.

The auditors observed overall exterior and interior finishes of the envelope walls to be in age
appropriate, good condition with no visual signs of wateoisture or other potential thermal
problems.

No visible signs of water or moisture problems detected on exterior walls, around flashing, doors or windows,
including the various stucco accents around this composite building.
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2.3.2. Roof

The roof types and materials vary. The central flat areas are constructed of a dark colored single ply
rubber membrane and the sloped roof is standard wood truss and asphalt shingle construction. On the
flat roof, the speci f iead deckihgpcouldma be verified. A$ nentionech 0 v
under 2.3.1 Exterior Walls, a separate envelope inspection should be conducted during cooler months.
SWA suggests basing further insulation related improvement discussions on the outcome of those
future findngs. The sloped ceiling attics were inspected where accessible. -POefiRerglass
insulation was found to be in good condition with the exception of soruaitorm batt installations.

SWA recommenddatts to be reinstalled or added where necessarymdore uniform insulation

levels.

Roof, flashing and gutter conditions were inspected and found to be in good condition with no visual
sigrs of water, moisture or other energy compromising isstdse exceptionwould be some
excessive poolingn the flat oof areas, mostly due to clogged roof drains. No current roof leakage
issues were reported to the field auditors. Warrantyliéadpanof asphalt roofshinglesmight be
compromised due to possible clogged or dirty soffit ventilation strips. A ridgemaenidentified but
unobstructed airflow from soffit vents to the ridge vents could not be verified. SWA suggests
inspection of all roof vents to ensure proper air flow in the attic. Gable end vents should not be
considered a substitute or fallback for performing soffit and ridge vents.

< 73 [ S¥
Pooling on flat roof some due to clogged roof drains -Wwhiform batt installations in attic area

2.3.3. Base

The buil di ngds b a sop grdade witla a perimeter donting. €e w e rsd radt an
reported problems with water penetration or moisture percolation. The slab edge or perimeter
insulation could not be verified and should be confirmed at the time of the above recommended
insulation inspection during cooler months for usafieared data evaluation.

2.3.4. Windows

The building contains fixed andouble hung,double glazed love vinyl-framed windows. No
comfort, condensation or other energy related complaints were reported during the field visits.
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2.3.5. Exterior doors

The aluminumframed exterior doors were observed to be in good condition except for some worn
weatherstripping. SWA recommends checking the weatidpping of each door on a regular basis
and replacing any broken seals immediately. Tight seals around the doonglwinsure that the
building is kept continuously tight and insulated.

~

Worn weathesstripping at some doors.
2.3.6. Building air tightness

Based on a visual inspection, the buildimgs observed to be a relatively wedlaled building. There
were no major observed deficiencies of air tightness within the building besides the exterior doors.

2.4. HVAC Systems
2.4.1. Heating
Heating and cooling in the building is distributed via air frapgoximately 60 VAV ceiling

mountedterminals throughout the MunicipBuilding andcontrolled/ monitored via Continuum and
Backtalk software, a computerized building management system by Andover Controls

Police Wing (Phase 1)

There is a dedicated boilserving the Police Wing. The boiler is model HH1000MN20CCAKJX,
manufactured by Laars, with an input capacity of 1,000,000 BTUH and output capacity of 850,000
BTUH. The boiler supplies hot water to the hot water coil installed at the roof top unit.

The rot water distribution and pumgse sized for 48 gpm and theiler requiresa minimum flow

rate of 85 gpmThefire box is partly rotted, most likelfom steam made ithe boiler,and thetubing
cracked andvasreplaced 5 years ago for $412K. SWA recanmends replacement of the boiler

with a condensing type boiler that can provide the required heating capacity (~500,000 Btu/hr) and
match the existing pumping system.

East and North Wing (Phase 2 & 3)

There are three (3) dedicated boilers serving the &as$ North Wing. The boilers are model GG
300EC, manufactured by SlahFinn, with an input capacity of 300,000 BTUH and output capacity
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of 240,000 BTUH each. The boilers were installed in year 1997. The boilers supply hot water to the
hot water coil in&lled on roof top unit.

The hot water pipesn the boiler roomshould be insulated to prevent heat I0Bse tbiler water
setting should be decreased from 210 F (boiling) to ~180 thatdoilers will cycle less often
especially during the summer loeheat demand. Thentroller may need to be reprogrammed

Library (Phase 4)

There are two (2) dedicated boilers serving the Library. The boilers are mod@0@HE,
manufactured by Slant Finn, with an input capacity of 300,000 BTUH and output capaufity
240,000 BTUH each. The boilers were installed in year 2003. The boilers supply hot water to the hot
water coil installed at the roof top unit.

The hot water pipesn the boiler roomshould be insulated to prevent heat I0Bse tbiler water
setting sbuld be decreased from 210 F (boiling) to ~180 Rhsd boilers will cycle less often
especially during the summer low reheat demand.cbhé&oller may need to be reprogrammed

There may be opportunities to contain the coolingeatingto only areashat require itper an
advanced agreed upon sched@®/A also recommends retcommissioning the HVAC equipment
and especially the associated controls to insure that they are operating at tredédfiggncy.

2.4.2. Cooling
Police Wing (Phase 1)

The PoliceWing Is served by AHLL, installed inthe mechanical room othe roof. The unit is
provided with DX coil and hot water coil. The unit is model MCCAO021GAY, manufactured by
Trane.

There is a return air fan rated 10% less than the supply. The air hardilisgnres a distribution of
VAV boxes installed ttoughthe space. The air handling unit and the return air fan are equipped with
variable frequency drives.

The condensing unit (CUdl) serving air handling unit AHU is installed on roof. C is model
RAUCC304BV03A, manufactured by Trane. The system was installed in/ZMI:3.

There is also a 3 ton Liebert split system serving the police Data room and a 4 ton Liebert split system
serving the Dispatch roonT.hese serveroons are kept at~70 F There nay be an opportunity to

save energy angiisethe temperature settings closer to 753%WA was also informed thabmputers

are not backed up in case afpower outageA small UPS and tin to the emergency generator
should be considered in future upggaglans.

East and North Wings (Phase 2&3)
The East and North Wings are served by ARlnd AHU3, installed irthe mechanical room othe

roof. The units are provided with DX coils and hot water coils. AHi$d model MCCAO021UB,
manufactured by Tranend AHU-3 is model MCCAO021FD, manufactured by Trane.
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Each air handler is equipped with a return air fan rated 10% less than the supply. The air handling
units serve a distribution of VAV boxes installed thought the space. The air handling units and the
return air fans are equipped with variable frequency drives.

The condensing unit (G and CU3) serving air handling unit AH2 and AHU3 are installed on
theroof. CU-2 and CU3 are model RAUCC304BV03A, manufactured by Trane. There is also a roof
top unit(RTU-1) serving the meeting room. The roof top unit has a capacity of 20 ton and it is model
SFHFC204LY 35, manufactured by Trane. The roof top unit provides both cooling and heating to the
space.

There is also a 3 ton Liebert split system serving tha Baim.

On the day of the kickff meeting, SWA observed that the court room was empty and kept very cold
all day for meetings in the late afternodmere may be opportunities to contain the cooling / heating
to only areas that require it per an advaneggdeed upon schedul@hese concerns would be
addressed during{@®mmissioning.

Library (Phase 4)

The Library is served by roof top unit RT2) installed on roof. The roof top unit is model
SAHFC2540z48A4DD7001, manufactured by Trahlke rooftop unitserves a distribution of VAV
boxes installed thought the space.

2.4.3. Ventilation
The Municipal building is provided with a 10% outside air via the roof top units.
2.4.4. Domestic Hot Water

The domestic hot water is produced dBveralelectric hot water heatgrmanufactured by Rheem,
with a storage capacity dD gal - Library (It is close to end of usable operating life and the Township
may want to consider a gas fired unit floe next replacementpon inspection and in approximately 3
years), 30 gal- Municipal Administration areas (Phases 2 and %), gal and 3 gal Police
DepartmentSWA does not recommend making any changes to this unit now.

More efficient waterconsuming fixtures and appliances save both energy and money through reduced
energy consumptiofor water heating, as well decreased water and sewer bills. SWA recommends
adding controlled ort off timers on all lavatory faucets to reduce domestic hot water demand and
save water. Building staff can also easily install faucet aerators @ndw-flow fixtures to reduce

hot water consumption. In addition, routine maintenance practices that identify and quickly address
water leaks are a lowost way to save water and energy.

2.5. Electrical systems
2.5.1. Lighting
Interior Lighting - The Municipal Building currently consists of mostly8lfluorescent fixtures with
electronic ballasts with a few areasnot yet retrofitted from T12 to T8 fixtures. Based on
measurements of lighting levels for each space, tasrenot anyastly overlighted areas.SWA

recommeds replacing T12 lightingncluding magnetic ballastshenever possiblevith T8 lighting
and electronic ballastés this option may not be very cost effective, the changeover could take place
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as fixtures break down and are taken out of sen8W#A also ecommends installing occupancy
sensors irbathrooms, offices and areas that are occupied only part of th&ithag bathrooms are
used sporadically throughout the day éghting iscommonly leftonfar beyond the necessary hours

of operation, SWA recomends installing occupancy sensors with time detad aoustic
capabilities Typically, occupancy sensors have an adjustable time delay that shuts down the lights
automatically if no motioror sounds detected within a set time peridthe building alsdas afew

lights with incandescent bulbs. SWA recommends replacing all incandescent bulbs withSE&Ls.
attached lighting schedule Appendix Afor a complete inventory of lighting throughout the building
and estimated power consumption.

Exit Lights- The building hagnostly LED exit signs installedThese are low energy use®&WA
recommendshatanynewly installedexit signsbe LED typeexit signs.

Exterior Lighting- The exterior lighting was surveyed during the building quatid it isa mix of
175 Wattmetal haliddamps Since this lighting is mainly for Safety as well as for SecuB8iW/A has
deemed it not cost effective to replace extenmatal halidelamp lighting at this time. All extaor
lighting is controlled bytimers andphotocells Thereis not anyimmediateneedto upgradethis
lighting or photocells.

2.5.2. Appliances 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, EnStgy refrigerators use as little as
315kWh / yr. When compared to the average electrical consumption of older equipment, Energy
Star equipment results in a large savings. Look for the Energy Star label when replacing appliances
and equipment, includingefrigerators, printers, computers, copy machines, etc. More information
can be found in the AProduct btp/wwve.energystar.goo f t he

Computers left on inhe buildingconsune 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 is left on. T¢leviBiens
stereos, computers, and kitchen applianatéch now have internal memories or clocks which
always equire a trickle of powenn meeting areasse approximately-3 watts of electricity when
turned off. SWA recommends all computers and all appliances (i.e. fridges, coffee makers,
televisions, etc) be plugged in to power strips and turned off each gyasiras the lights are turned

off. The Municipal Buildingcomputersare generally programmed for the power save mode, to shut
down after a period dfme that they have not been used.

2.5.3. Elevators

The Municipal Building is a single story buildingand theefore des not containany elevator
equipment.

2.5.4. Others electrical systems

There is 100 kA emergency generator serving the Police Department and a ACek\érgency
generator serving the Municipal Buildinghere are not currently any other electricgbtems
installed at théviunicipal building.

SWA has been told that the Municipal Building gda®tigh relatively a lot of lamp bulb and ballast

changes throughout the yealSWA recommends that the Municipal Buildimgcord incoming
power phases to tHauilding. Perhapsaskthe utility company JCP&L, to megger feeds tihe main
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transformer buse®n the wholemegger testing is nhon destructive. What happens is a DC voltage is

applied to thecableunder test. It is an insulation test to dené insuation has beenompromisedn

any way to cause a short circuit when normal power is applied Thetemay be some phase in
balance and / or grounding and recent heavy rainmaking thesituation worseAlso determine if
weekly generator tests aseortering thelife of light bulbs in the hilding. The Townshipmay also
want toinvestigaé surge suppressors for theain transformer Many of the placeSWA visits are
very happy with the T8s and have not changed any ballasts for long periods of time.

3. EQUIPMENT LIST

Inventory

Buildin Estimated
S 9 Description Location Model # Fuel Space Served| Remaining
ystem .
Useful Life %
Boiler manufactured by

Heating, Laars, with an input . )
cooling and capacity of 1,00,000 errg)cfl)gglﬁ)re HLii?S%ﬁ#a?l%iQé%éS natural gas Pgl'ﬁgsvglg‘:’ 60%
ventilation BTUH and output capacity

of 850,000 BTUH.

Heating . .

; ' AHU-1 manufactured by rooftop . Police Wing o
coollng gnd Trane. enclosure MCCAOQ021GAY electric (Phase 1) 60%
ventilation

Heating . )

! ' CU-1 manufactured by . Police Wing o
coolmg _and Trane. rooftop RAUCC304BV03A electric (Phase 1) 60%
ventilation

Heating, East and
cooling and AHU-2 n%anufactured by| rooftop m_ech MCCA021UB electric North Wing 75%

D2 rane. mezzanine

ventilation (Phase 2&3)
Heating, ) East and
cooling and cu-2 m_al}nufactured by rooftop RAUCC304BV03A electric North Wing 75%

e rane.

ventilation (Phase 2&3)
Heating, East and
coolingand | AHY-3 manufactured by | rooftop mech MCCA021FD electric | North Wing 75%

SO Trane mezzanine

ventilation (Phase 2&3)
Heating, East and
cooling and cu-3 m$nufactured by rooftop RAUCC304BV03A electric North Wing 75%
D2 rane.
ventilation (Phase 2&3)
RTU -2 manufactured by
Heating, Trane. HVAC system natural gas / Whippanong
cooling and | comprises of a -8tage gag rooftop SAHFC2540Z48A4DD7001] 9 Library Wing 80%

S electric
ventilation furnace and a RTA2 (Phase 4)

condenser / air handler

continued on the next page

Note: The remaiimg 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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{ continued from the previous page '

Buildin Estimated
g Description Location Model # Fuel Space Served| Remaining
System .
Useful Life %
Share a 3tage gas
furnace; East Wing has it
Heatin own condenser and air North (Phase
coolin gn d handler; a RTLL package roofto Trane natural gas /| 3) and East 60%
ventilgtion unit provides partial P electric Wings (Phase
HVAC to the large public 2)
meeting room in the Ndr
Wing of the building
controls: there are approy
60 VAV terminals
throughout the Municipal
building; the VAV . -
Heating, terminals and AHUS are Continuum and BacktalK Mumupal
cooling and cortrolled and monitored| throughout bldg software, Andover electric Admin Area 60%
ventilation via Continuum and Controls hardware, VAV (Phases
fans Model CFR 1,2,3,4)
Backtalk software, a
computerized building
management system byj
Andover Controls
2 hot water boilers for the
Heating, cl(;:)tl)iﬁg;y:oer?ttr;n'lqetlilr;nar mech room near Municipal
! : . 0
ic;c:}lmgt%r;d Boiler Gontrol 261 located Library Caravan G&00EC natural gas A?I;?:;séri? 75%
in same Mechanical Roor
- quick reacting
Heating, 3 hot water boilers for the mech room near A'\él?nri]rlwcfflela
cooling and Municipal Admin area . Caravan G&O00EC natural gas 75%
o9 - . Library (Phase 2 and
ventilation heat and trim cooling 3)
Domestic Hot 40 gal tank mech pom near Rheem electric Library 25%
Water Library
Don\;\?:tt:acr Hot 50 gal tank locker room Rheem electric Police Dept 50%
Domestic Hot 3 gal tank Police Dept. Rheem electric Police Dept 50%
Water break room
Municipal area Municipal
Domestic Hot 30 gal tank utility room next Rheem electric Admin Area 50%
Water (Phase 2 and
to bathrooms 3)
Generator 100 kVA rooftop- tested rooftop Kohler natural gas / Police Dept. 75%
weekly electric
Municipal
Generator 60 kVAVrv(;(;flt((I)p- tested rooftop Kohler na;tljéil:r?cas / Admin Area 75%
y (Ph2,3,4)
L . . See details . varies, average
Lighting See details Appendix A Appendix A - electric whole bldg 60%
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4.

ENERGY CONSERVATION MEASURES

Based on the assessmenttlod Municipal Building SWA has separated the @stment opportunities into
threerecommendedategories:

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

Category | Recommendations: Capital Improvements

T

New Boiler for the Police DepartmentiReplace the existing high maintenance heating boiler installed
during Phase 1 construction in the Police Department with a high efficiency. bbile hot water
distribution and pumps are sized for 48 gpm and the boiler requires a minimum flow rate of 85 gpm. The
fire box is partly rotted, most likely from steam made in the boiler, and the tubing cracked and was
replaced 5 years ago for $11KRK. SWA recommends replacement of the boiler with a condensing type
boiler that can provide the required heating capacity (~500,000 Btu/hr) and match the existing pumping
system. This recommendation cannot be cost justified by energy savings alone. Theestistdbr this
replacement work is $50,000 based on other similar past projects. The new boiler needs to be properly
specified by a design engineer and commissioned prior teugtart

New DHW heatefor the Library- Plan to eplace the existinglectric heateddlomestic hot water heater

for the Libray with a high efficiency domestic hot water heatgas fired (since more cost effective
energy source) because the old ismiapproaching end of usable operating (#ad has approximately 3

years left orit). The proposedeplacementomestic hot water heateraBTX-80, manufactured by AO
Smith, with 76,000 BTUH input and Sfallons storage capacity. The thermal efficiency of the heater is
90%. Replacement of the heater will require neatural gas andent piping. This recommendation
cannot be cost justified by energy savings alone.

Category Il Recommendations: Operations and Maintenance

1

Controls Optimization- SWA recommends that the schedules for all rooftop equipment and unit
ventilators servingcey public spaces be reviewed and optimized. During periods when the spaces are not
occupied, the equipment may be shfftor controlled to minimize the amount of fresh air conditioned by

the equipment. The cost and effort associated with implementdtidisaecommendation will depend

upon the capabilities of the existing building automation control system. Energy and cost savings
associated with this recommendation will vary, depending upon the current occupancy schedules and
means of control utilized.

Boiler Settings- The boiler water setting should be decreased from 210 F (boiling) to ~180 F so that
boilers will cycle less often, especially during the summer low reheat demand.

Pipe Insulationr SWA recommends that all hot piping be insulated toseore energy and deliver it

where needed as well as for personnel protection. Some boiler room piping was observed to be in need of
re-insulation.

De-lamp where appropriateConsider ddamping, or leaving in burnt bulbs unchanged where lights may

be brichter than required. Use light meter foot candle readings to assist in decision making.

Proper Incoming Power and PhaseBeriodically check and record incoming power on each phase to
insure consistency of voltage delivered to the building. Improper izaece can affect performance of

small sensitive equipment with ballasts / transformers inside the building.

Weather Stripping Air Sealing- SWA observed that exterior door weatisétpping in placeswas
beginning to deteriorate. Doors and vestibulesutd be observed annually for deficient weather
stripping and replaced as needed. The perimeter of all window frames should also be regularly inspected
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and any missing or deteriorated caulking should beatdked to provide an unbroken seal around the
window frame. Any other accessible gaps or penetrations in the thermal envelope penetrations should
also be sealed with caulk or spray foam.

Attic Insulation- SWA recommend®&-20 fiberglasdatts to be reinstalled or added where necessary to
ensure unifan insulation levels.

Water Efficient Fixtures & Controls Adding controlled ori off timers on all lavatory faucets is a cost
effecive way to reduce domestic hot water demand and save water. Building staff can also easily install
faucet aerators andor low-flow 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 water leaks are a-¢mst way to savevater and energy. Retrofitting with

more efficient wateconsunption fixtures/ appliances will save both energy and money through reduced
energy consumption for water heating, while also decreasing hsseser bills.

Energy Star labeled appliancesbas refrigerators should replace older energy inefficient equipment

Smart power electric strips with occupancy sensors should be used to power down computer equipment
when left unattended for extended periods of time

A small UPS and tién to the emeagency generator should be considered to bactongputers in case of
apower outage

Create an educational program that teaches maintenance personnel how to minimize the energy use in the
buildings. The US Department of Energy offers free informationdstihgenergy efficiency educational
programsandfor more information please visithttp://www1.eere.energy.gov/education/

Category Il Recommendations: Energy Conservation Measures

Summary table

ECM# Description

1 Install Vending Misers on Drinks Vending Machines

2 Upgrade building lighting: incandescent to CFLs, occupancy sensors for some offices,
Exit fluorescents to LED and T12 magnetic fixtures to T8 electronic fixtures

3 Undertake retro-commissioning of building systems and controls to optimize
performance

4 Install Carbon Dioxide sensors to control and improve Indoor Air Quality in the
Municipal Building, as well as reduce energy costs

5 Install a 5kW Wind system to reduce annual elgdc consumption and demand

6 Install a 5kW PV system to reduce annual electric consumption and demand
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ECM#1: Install Vending Miser

Description:

The Municipal Buildinghastwo Drinks vending machirge Energy vending miser devices are navailable

for conservingenergywith these vending machineé h e r e nees to @urchase new machines to reduce
operating costs and greenhouse gas emissions. When equipped wigmdireg miser devicesefrigerated
beverage vending machines use lesgergy and are comparable in daily energy performance to new
ENERGY STAR qualified machinesVending miser devices incorporat@novative energysaving
technology intosmall plugandplay device that installs in minutes, either on the wall or on the vemdin
machine.Vending miser devices usePassive Infrared Seng®IR) to: Power down the machine when the
surrounding area is vacarilonitor the room's temperatyrdutomatically repower the cooling system at
one to threehourintervals, independent ofleg Ensure the product stays cold

If there is a decision in the future to install a snacks vending machine, thathavisimacks vending miser
device maximum energy savingsan beachievel, that result in reduced operating costs and decreased
greenhous gas emissions with existing machingsacks vending miser devicalso usea Passive Infrared
Sensor (PIR) to determine if there is anyone within 25 feet of the machine. It waits for 15 minutes of vacancy,
then powers down the machine. If a customerr@aghes the machine while powered dowre snacks
vending misewill sense the presence and immediately power up.

Installation cost:

Estimated installed cost: $530
Source of cost estimateww.usatech.corand established costs

Economics(without incentives):.

Installed Cost 1st year energy savings Lifetime Annual
ECM i ings| SPP| Lom | Cost | ROI Fg:ezggggd
description Esu;)nate Source | Use | Unit D?mgnd Unit 7’3;"6::9; Savings | % (Ibs of
$ C02)
Install
Drinks WWW.
Vending $530 usatech.| 3,571 | kWh 10 - 589 | 0.9 12 5,796 | 82.8 4,892
machine com
misers

Assumptions: SWA assumes energy savings based modeling calculator foundnatusatech.comor
http://www.usatech.com/energy_management/en&agulator.php

Rebates/financial incentives:

This measure does not qualify for a rebate or other financial incentive at this time.

Optionsfor funding ECM:

This project may benefit from enrolling in NJ SmartStart program with Technical Assistanfseba
portion of the cost of implementation.

http://www.njcleanenergy.com/commereiadiustrial/programs/nismartstartbuildings/nismartstart
buildings
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Description:

ECM#2: Upgrade Existing Lighting

On the day of the site visit, SWA complet@dtighting inventory of the Municipduilding (see Appendix A).

The existing lighting consists of man Tluorescent fixtures witlelectronicballasts, an@ fewincandescent

lights and T12s Many of the lights in théunicipal Buildingappear to have been upgraded to T8 fixtures

and LED lighted Exit signs. SWA has performed an evaluation of upgrading all the T12 magnetic ballast
fixtures to T8 electronic ballast fixtures, incandescent bulbs to CFLs and installing occupancy sensors in
offices and bathrooms that may be left unoccupied a considerable amount of time throughout the day. The

labor in all these installations was evaluatechgigorevailing electrical contractor wages. Tkenicipal

Building may decide to perform this work with-house resources from its Maintenance Department on a
scheduled, longer timeline than otherwise performed by a contractor, to gain savings. SWA retoatnae
minimum that the incandescent bulbs be replaced with CFLs, occupancy sensors be installed in a number of

offices and bathrooms. See Appendix A for recommendations.

Installation cost:

Estimated installed cost5$60

Source of cost estimat®SMeans Published and established costs

Economics(Some of the options considered with incentives)

Installed Cost 1st year energy savings Lifetime égﬂ;’c‘;";
ECM ROI
description | Estimate Savings SPPILOM [ Cost | o, | Reduced
Source | Use | Unit | Demand| Unit 9 Savings (Ibs of
$ /year $ $ C02)
RS
replace 4 Means
incand lamps $80 Lit ’ 113 | kWh 00 | kW 27| 29 7 170| 16.0 155
to CFL
Search
RS
Means,
install 62 Lit
occupancy | ¢g 5gqy | Search, | 4, ges | kwh 39| kw | 2420| 23| 12| 23806|27.2| 20,096
sensors with NJ
INCENTIVES Clean
Energy
Program
Total $5,660 14,782 | kWh 3.9 | kW 2,448 2.3 12 23,960 | 27.1 20,251
Proposed
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Economics(Option with incentives considered that do not appear cost effective)

Installed Cost 1st year energy saviag Lifetime Annual
ECM cost | RO | 2O
L i i SPP| LoM 0s ' | Reduced
description Estgnate Source | Use | Unit D?rr:gnd Unit /S;Ig::rg; Savings| % (Ibs of
$ Co2)
replace RS
building Means,
internal lights: Lit
112910185 1 g5 960 | S | 1579 kwh 0.4 kW 261|11.4| 20| 3805 14| 2163
INCENTIVES Clean
(incl. 75% Energy
labor) Program

Assumptions: SWA calculatedhe savings for this measure using measurements taken the day of the field
visit and using the billing analysiSWA also assumed an aggregated 1/4 hr/yrepdace aging burnt out
lamps vs. newly installed and included this with the annual savings.

Rebates/financial incentives:

NJ Clean Energy Wall Mounted occupancy sensors ($20 per control)
Maximum incentive amount i4 £4Q

NJ Clean Energy Prescripive Lighting Incentive, Incentive based on installing T5 or T8 lamps with
electronic ballasts in existing facilities ($830 per fixture, depending on quantity of lampdaximum
incentive amount is480.

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

http://www.njcleanenergy.com/commereiadiustrial/programs/nismartstartbuildings/nismartstart
buildings
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ECM#3: RetrooCommissioning
Description:

Retrocommissioning is a process that seeks to improve how building equipment anussyishetion
together. Depending on the age of the building, retrmmissioning can often resolve problems that occurred
during design or constructicend /or address problems that have developddr oughout the bu
Owners often undertake retcommissioning to optimize building systems, reduce operating costs, and
address comfort complaints from building occupants.

Since the systems at the Municipal Building have undergone renovations in the last ten years, and the building
continues to stggle with thermal comfort control, SWA recommends undertaking -cemamissioning to
optimize system operation as a follap to completion of the upgrades. There have been concerns from the
Maintenance Department that the control systems are not ogesaatidesigned. The retoommissioning

process should include a review of existing operational parameters for both newer and older installed
equipment. In particular, SWA observed potential energy savings associated with optimizing the scheduled
operatinghours and outdoor air fraction of rooftop equipment serving large public areas, such as the Court
Room. During retr&commissioning, thendividual loop / VAV temperatures should also be reviewed to
identify opportunities for optimizing system performance.

Installation cost:
Estimated installed cost: $65,Q@burce of cost estimate: Similar projects

Economics(without incentives).

Installed Cost 1st year energy savings Lifetime Annual
Carbon
ECM c ROI

ey i i SPP| LoM ost Reduced

description | B source | use | unit | DS unit Ty savings| % | (ps of

$ co2)
imi 96,480 kwh 257 | kW

Rero | 46950 Similar 18,699| 25| 12| 183,927| 24.3| 158,070
Commissioning Projects| 2 213/ therms - -

Assumptions: Since the utility bills have spe accounting fluctuations, it is difficult to determine the
amount of energy used for heating and coolingMumicipal Building Based on experience with similar
buildings SWA estimated the heating and cooling energy consumption. Typical savings rsr ret
commissioning range from-30%, as a percentage of the total space conditioning consumption. SWA
assumed 10% savings. Estimated costs for -metnomissioning range from $0.52.00 per square foot.

SWA assumed $25 per square foot of a total squammfage 0f37,560. SWA also assumed on the average 1

hr/wk operational savings when systems are operating per design vs. the need to make more frequent
adjustmentsnd included this with the annusgvings.

Rebated/ financial incentives: There are currety 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 the cost of implementation.

http://www.njcleanenergy.com/commereilatiustrial/programs/nismartstartbuildings/njsmartstart
buildings
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ECM#4: Carbon Dioxide Controls in théMunicipal Building
Description:

On the day of the site visit, SWA observed that there were not any air flow controls fvtutheipal
Building based on occupancy. SWA recommends that carbon dioxide sensors be installed (in return air ducts)
in the Municipal Buildingto sens occupancy and improve Indoor Air Quality (IAQ). Signals from these
sensors need to be taken back to the HVAC air flow controls for programming to regulate the amount of
cooling and heating for thdunicipal Buildingand vary air flows according to occuyzy. Thus, many a time

when theMunicipal Building issparsely occupied, savings will be realized in the heating and cooling of these
spaces, by bringing into the spaces the right amount of fresh air (rather than too much unconditidrnesl air).
measure 9 to optimize the amount of outdoor air entering the building based on occupancy. Typical
applications are theaters, meeting rooard anywhere when occupancy can vary significanthar
predetermined schedules and repeatable occupancy levels, sifithessor classroomatimer based control

would be sufficient.

Installation cost:

Estimated installed cost26,000
Source of cost estimate: REBans Published and established costs

Economics(without incentives).

Installed Cost 1styear energy savings Lifetime Annual
Carbon
ECM C ROI
v i i SPP| LoM ost Reduced
description Estgnate Source | Use | Unit D?rr:gnd Unit /S%::rgg Savings | % (Ibs of
$ C02)
Install
C02 Similar | 9,842 kWh 3.1| kw
sensors for Projects,
'\B"lgg'c'pa' $20,000| RS 3029| 66| 12| 29,789 41| 26,424
demand Lit 1,106 | therms
control Search
ventilation

Assumptions: SWA assumes thermal savings based on heating and cooling loads calculated using modeling
and by conducting the billing analysis. In order tdneste savings for this measure, SWA assumed in the
model an occupancy reduction equivalent to a conservaitvéin view that the space is seldom used at the

full designed capacity) of the total heating and cooling used forvitwicipal Building based onthe
described use schedul@#is estimate also does not overlap refonmissioning assystions.

Rebates/financial incentivesThis measure does not qualify for a rebate or financial incentive at this time.
Optionsfor funding ECM:

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

http://www.njcleanenergy.com/commereiatiustrial/programs/nismartstartbuildings/nismartstart
buildings

Municipal Building, Township of Hanover SWA, Inc. - Local Government Energy Audit Final Report Page 27/41


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

ECM#5: Install 5kW Wind System

Please see section 5: RENEWABLE AND DISTRIBUTED ENERGY MEASURES

ECM#6: Install 5kW PV System
Please see section RENEWABLE AND DISTRIBUTED ENERGY MEASURES

5. RENEWABLE AND DISTRIBUTED ENERGY MEASURES

5.1. Existing systems

There are currently no existing renewable energy systems.

5.2. Wind

ECM#5: Install 5kW Wind system
Description:

Wind power productiommay be applicale for the Municipal Buildinglocation, becausef the thermal

winds generated in the are@urrenly, the Municipal Building does not use any renewable energy
systemsUpdatedr e newabl e energy systems such as fAmagnet
can be mounted on building rooféfset a portion of the purchased electricity for the building. Power
stations generally have two separate electrical charges: usage and demand. Usage is the amount of
electricity in kilowatthours that a building usesofn month to month. Demand is the amount of
electrical power that a building uses at any given instance in a month period. During the summer periods,
when electric demand at a power station is high due to the amount of air conditioners, lights, equipment,
etcé being used within the region, demand charg
electricity at that given time. Wind systems not only offset the amount of electricity use by a building,
but also reduce t hed, tesuling oh & highér sost saviegs ds well cSEVIA presents a
below the economics, however does not recommend at this time installing a 5kW Wind teysfésat

electrical demand for the building and reduce the annual net electric consumption farildiveg,

because there are insufficient guaranteed incentoredJ rebates at this time to justify the investment.

The Municipal Buildingis also not eligible for a 30%ederaltax credit. TheMunicipal Building may

consider applying for a grant and / or agg aWind Powergenerator / leaser who would install thénd

system and thesell the power at a reduced rate.

There are many possible locations for a 5kW Wind system installation on toplafilfieg ample roof
area. The supplier would need to fietermine via recorded analysis at the proposed location(s)
consistency and wind speeaigailable.Area winds of 10 mph willrun turbinessmoothly and capture the
neededpower. This is a roofmounted wind turbine (used for generating electricity) thaisspround a
vertical axis like a merrgo-round instead of like a windmill, as do more traditional horizontal axis wind
turbines (HAWTS). A typicabkW MVAWT wind system has a 20 ft diameter turbine by 10 ft tall.

The installation of a renewable Wind pemgenerating system could serve as a good educational tool and
exhibit for thecommunity It is very important that Wind measurements and recordings are taken at
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the chosen location for at least a couple of months to assure that sufficient wind and spéed
available for proper operation and to meet incentive requirements.

Installation cost:

Estimated installed cost: $40,000
Source of cost estimate: Similar projects

Economics(with incentives).

Installed Cost 1st year energy savings Lifetime Annual
Carbon
ECM c ROI
S i i SPP| LoM ost Reduced
description Estgnate Source | Use | Unit D?nngmd Unit /Ssgg;gg Savings | % (Ibs of
$ co2)
Install 5 kW
Wind 1 g40.000 SMIAM |43 000 | kwh 50| KW | 43745 09| 25| 745038| 70.5| 17810
System with Projects
INCENTIVE

Assumptions: SWA estimated the cost and savings of the system based on past wind projects. SWA
projected physical dimensions based on a 8Wiro Energies turbine syste®@WA assumes that the
relatively low height (~30 ft) compared to the taller lorizontal axis turbines is acceptable to the NJ

BPU as long as the average documented annual wind speed is 11 mph at the hub.

Rebates/financial incentives:
NJ Clean Energy Renewable Energy Incentive Program, Incentive at this time only for vertically

spinning high altitude turbines
http://www.njcleanenergy.com/renewalgieerqgy/programs/renewabknergyincentiveprogram

NJ Clean Energy- Wind Upfrmt Incentive Program, Expected performance -dawn (EPBB) is
modeled on an annual kWh production ef@,000 kwh for a $3.20/kWh upfront incentive level. This has
been incorporated in the above costs, however it requires proof of performance, apphpgtional 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 the cost of implementation.
http://www.njcleanenergy.com/commereimdlustrial/programs/nismartstartbuildings/nismartstart

buildings
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5.3. Solar Photovoltaic

ECM#6: Install 5SkW PV system
Description:

Currently, theMunicipal 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 the buildingower stations generally have two separate electrical charges: usage
and demand. Usage is the amount of electricity in kilohattrs that a building uses from month to
month. Demand is the amount of electrical power that a building uses at any giameanst a month

period. During the summer periods, when electric demand at a power station is high due to the amount of

air conditioners, I|lights, equipment, etcé being
utilityos c aghtelectricity gi thai giverd tene. eRhatovoltaic systems not only offset the
amount of electricity use by a building, but al

higher cost savings as well. SWA presents below the economics, hovemgenat recommend at this
time installing a 5kW PV systemo offset electrical demand for the building and reduce the annual net
electric consumption for théuilding, because there are insufficient guaranteed incentives NJ
rebates at this time to jiify the investment. Th#unicipal Buildingis also not eligible for a 30%ederal

tax credit. TheMunicipal Building may consider applying for a grant and / or engage a PV generator /
leaser who would install the PV system anchtkell the power at a reded rate JCP&L provides the
ability to buy SRECs at $600MWh or best market offer.

There are many possible locations for a 5kW PV installation on the building Rootsmmerciaimulti-
crystalline 123 watt panel (17.2 volts, 7.16 amps) has 10.7 stpetref surface area (11.51
watts per square footh 5kwW system needs approximately 41 panels which would take up 435 square
feet.

The installation of a renewable Solar Photovoltaic power generating system could serve as a good
educational tool and eitit for the community

Installation cost:

Estimated installed cost: $30,000
Source of cost estimate: Similar projects

Economics(with some incentives)

Installed Cost 1st year energy savings Lifetime Annual
Carbon
ECM C ROI
v i i SPP| LoM ost Reduced
description | EStmatel o 00 | yUse | nit Demand Unit | Savings Savings | % (Ibs of
$ /mo /year $
$ Co2)
Install 5 kW
PV System
(with $1/W Similar
INCENTIVE | $30,000 - 5,902 | kWh 5.0 | kW 4,574| 6.6 25| 77,899| 6.4 8,086
and projects
$600/IMWh
SREC)
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Assumptions: SWA estimated the cost and savings of the system based on past PV projects. SWA
projected physical dimensions based on a typical Polycrystalline Solar Panel by Sharp Electronics (123
Watts, model #NBEL23UJF). PV systems are sized based on Watts and ahg#itensions for an array

will differ with the efficiency of a given solar panel (W/sq ft).

Rebates/financial incentives:
NJ Clean Energy Renewable Energy Incentive Program, Incentive based on $1.00 / watt Solar PV

application. Incentive amoufur this application is $5,000.
http://www.njcleanenergy.com/renewalgieerqgy/programs/renewabinergyincentiveprogram

NJ Clean Energy Solar Renewable Energy Certificate Program. Each 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 becomemetered in order to earn SRECs well as sell

power back to the electric grid. $3,600 has been incorporated in the above costs, however it requires
proof of performance, application approval and negotiations with the utility.

Optionsfor funding ECM:

This project may benefit frormmolling in NJ SmartStart program with Technical Assistance to offset a
portion of the cost of implementation.
http://www.njcleamenergy.com/commerciaidustrial/programs/nismartstartbuildings/nismartstart

buildings

5.4. Solar Thermal Collectors

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

5.5. Combined Heat and Power
Description:

CHP is not applicable forthis building because D existing split system cooling, HW boilers and
insufficient domestic hot water use.

5.6. Geothermal
Description:

Geothermal is not applicable for this building because it would not be cost effective to change to a
geothermal system at this location.
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6. ENERGY PURCHASING AND PROCUREMENT STRATEGIES

6.1. Load profiles

The following are chars thda showthe annual electriand natural gatoad profiles for the Municipal

Building.
Electric Consumption
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Some minomunusuaklectricfluctuationsshownmay be due to adjustments between estimated and actual
meter readingsThe Township of Hanoveshouldensure that it fea full accounting fromJCP&L and

that billingsarebased actual meter readingéso, noteon the following charhow the electrical Demand
peaks(except fora fewunusual fluctuation anomalie®)llow the electrical consumption peaks.
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The followingis a chartof the natural gas annual load profile for the buildipgaking in the coldest
months oftheyeaand a chart showing gas consumpti.on mi mi

Natural Gas Consumption
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6.2. Tariff analysis

Currently, natural gais provided to thélunicipal building via two gas meteswith PSE&Gacting aghe

supply andtransport company. Gas provided byPSE&G at a general service rat€.he suppl i e
general service rate for natural gas charges a meateprice based on @and theMunicipal Building

billing does not breakdown demand cdtisall periods Demand prices are reflected in the utility bills
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and can be verified by observing the price fluctuations throughout the year. Typically, the natural gas
prices increase during the heatingntits when natural gas is used by hiog water boileunits. The high

gas price per therm fluctuations shown the following chartmay be due to high energy costs that
occurred in 2008 and low use caps for tloerheating monthsThus the building paysof fixed costs

such as meter reading charges during the summer months.

2008 Natural Gas Consumption & Therm Cost /
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The Municipal Building is directmetered(via one main meter and another meter for the Police
Departmenjtand currently purchaselectricity fromJCP&L at a general service ratehd genedll service

rate for electriccharges e marketrate based on asand theMunicipal Building billing doesshow a
breakdownof demand costs. Demand prices are reflected in the utility bills and can be verified by
observing the price fluctuations tughout the year. Typically, thedectricity prices increase during the
coolingmonths wherelectricityis used by the rooftop afrandling units

6.3. Energy Procurement strategies

The Municipal Building receives natural gasvia two incoming metes (one medr is for the Police
Department) PSE&G supplies the gaandtransports it. There isotand ESCO engaged in the process.
An Energy Services CompanfSCO) is aconsultancy groughat engages in a performance based
contract with a client firm to implememheasures which reduce energy consumption and costs in a
technicaly and financially viable manneElectricity is also purchasedvia two incoming meters (one
meter is for the Police Departmemwlyectly for theMunicipal Buildingfrom JCP&L without an ES©.

SWA analyzed the utility rate faratural gas andlectricity supplyoveran extended periodElectric bill
analysis shows fluctuationgp to 17% over the most recent 12 month peribhtural gas bill analysis
shows fluctuationsip to31% over the mostecent 12 month perio&ome of these fluctuations may have
been caused bgdjustments between estimated and actual meter readthgs may be due to unusual
high and escalating energy costs in 2008 average estimated NJ commercial utility ratesefectric
and gas are $0. 150/ kWh and $1.550/therm respect
higher for electric and $6,209 lower for natural gas for a total of $&hRfi#er when compared to the
average estimated NJ commercial wtiliates.SWA recommends thahe Township of Hanovefurther
explore opportuniés of purchasingooth natural gas anelectricity from ESC@® in order to reduce rate
fluctuation and ultimately reduce the annual cost of energy foMineicipal Building Appendix B
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contains a complete list of third party energy suppliergerHanoverservicearea The Township of
Hanover may want to consider partnering with other school districts, municipalities, townships and
communities to aggregate a substantial déleeind natural gas 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 Jersejhe following charts show thiunicipal Buildingmonthly speading per
unit of energyin 2008.
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7. METHOD OF ANALYSIS
7.1. Assumptions and tools

Energy modeling tool: established / standantdustry assumptions
Cost estimates: RS Means 200@&-acilities Maintenance & Repair Cost Data)
RS Means 2009 (BuildinGonstruction 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 was prepared using the most current and accurate fuel consumption data available
for the site. The estimates that it projects are intended to help guide the owner toward best energy choices.
The costs and savings are subject to fluanatin weather, variations in quality of maintenance, changes

in prices of fuel, materials, and labor, and other factors. Although we cannot guarantee savings or costs,
we suggest that you use this report for economic analysis of the building and assaonestimate 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 STAFFHAVE NOT COMPLETED A COMPREHENSIVE EVALUATION FOR
CODE-COMPLIANCE OR HEALTH AND SAFETY ISSUESTHE OWNER(S) AND MANAGER(S)
OF THE BUILDING(S) CONTAINED IN THIS REPORT ARE REMINDED THAT ANY
IMPROVEMENTS SUGGESTED IN THIS SCOPE OF WORK MUST BE PERFORMED IN
ACCORDANCE WITH ALL LOCAL, STATE, AND FEDERAL LAWS AND REGULATIONS THAT
APPLY TO SAID WORK. PARTICULAR ATTENTION MUST BE PAID TO ANY WORK WHICH
INVOLVES HEATING AND AIR MOVEMENT SYSTEMS, AND ANY WORK WHICH WILL
INVOLVE THE DISTURBANCE OF PRODUCTS CONTAINING MOLD, ASBESTOS, OR LEAD.
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Appendix A: Lighting Study

Municipal Building Existing Lighting Conditions Proposed Lighting
Measured Enert further e
Lighting Type Enemy Day- Type u segy Total gy
Location in Fixture |Ballast| No.of | No.of Watts | Hrs/ [Use (Watt] Con- Fixture | Ballast| No.of | No.of Watts/ | Hrs/ Con- reduction
] (Bida | Flp Building el Type Type | Fixtures | Lamps ot flamp | Day | hours/ | trols lighting Type Type | Fixtures | Lamps o Lamp | Day i trols L with
Foot- Lamp possible? Lamp hours! (Watts)
day) occupancy
candles day)
Sensors
T | MB | AD | Office 30 To.4ft | E % 3 F | 32 | 8 | 18432 | S o | T84t | E 24 3 F | 82 | |18432 | S | 2304 | 4608
7 | MB | AQ | Office 40 Te.4ft | E % 3 F | 32 | 8 | te4s2 | s o | T84 | E 24 3 F | 32 | 8 | 18432 | S | 2304 | 4608
3 | MB|AO | Office - |eosar] - 1 1 |eo| 1 | - 2 NA Na  feditLeD| - 1 1t [eo| 1 || = NA 1
4 | MB | AD | Office 45 U | E 3 3 F | 32 | 8 | 234 | s o T8U | E 3 3 F | 32 | 8 | 2304 5 288 576
5 | MB | AO | Office 35 To.4t | E 4 3 F | 32 | 8 | 802 | s o | T84t | E 4 3 F | 32 | 8 | 3072 B 364 768
6 | MB | AD | Office 55 Te.4t | E 3 3 F |32 [ 8 | 234 | 5 o | Tear| E 3 3 F | 32 | 8 | 2304 s 288 576
7 | MB | AO | Storage Rm 50 T4t | E 14 3 F | 32 | 2 | %88 | 05 no | T84 | E 14 3 F | 32 | 2 | 2888 | 05 | 1344
8 | MB | AO | Halway 20 WU | E ] 2 F | 32 | 8 | 4s08 S no TeU | E ] 2 F | 32 | 8| 4608 | S 576
9 | MB | AO | Hallway - |eoear] - 3 1 |Eof| 1 | # 72 NA NA  [extien| - a 1 |Eeo| 1 || NA 3
10 | MB | BD | Office Area 40 T4t | E i 3 F | 32 | 8 | 8448 B no T4t | E 1 3 F | 32 | 8 | 8a48 | s | 1086 | 2112
11 | MB | BD | Office Area 40 To.4ft | E 4 2 F | 32 | 8 | 2048 s o | T84 | E 4 2 F | 32 | 8 | 2048 B 256 512
12 | MB | BD | Storage Rm 5 U | E 3 2 F a2 ]2 384 s no TeU | E 3 2 F | 32 | 2] 34 B 182
13 | MB | BD Office 60 Te.4ft | E 2 3 F | 32 | 8 | 158 S Yes | T84t | E 2 3 F | 32 |8 | 163 | s 192 384
14 | MB | SA Office 35 Te.4ft | E 7 3 F | 32 | 8 | s3m. s o | T84t | E 7 3 F | 32 | 8 | 5376 | S 672 1344
15 | MB | SA Office 20 Te.4ft | E 3 3 F | 32 | 8 | 23m s o [T | E 3 3 F | 32 |8 | 2304 | s 288 576
16 | MB | SA Office 60 To.4ft | E 4 3 F | 32 | 8 | s0m2 S o [T | E 4 3 F | 32 |8 | 72| s 384 768
17 | MB | GA E'Vav";:r‘?s;” 55 Te4ft | E 2 3 Fo| 3z | 10| 1820 s no 14| E 2 3 F | 32 |10 1920 s 192 480
18 | MB | GA Bam:fﬂ”’” 55 Te.4ft | E 2 § Fo| sz || 180 | os no Te4ft | E 2 3 F a2 | 10| 19w | os | 182
19 | MB | GA | LunchRm a0 U | E 10 2 32 | 10 | s400 S no T8U | E 10 2 32 |10 | 6400 | S 640 1,600
20 | ME | GA Ma‘”m'gf:””g 20 TH.U E 12 3 Fo| sz |8 | s218 s no U | E 12 3 F | 32 |8 | 9216 s | 152 | 2304
21 | Mg | oa |MANMEEING] o or ggw| - 2 1 |orL| 2 | 8 | seu4 s no SRk 2 28 1 | CFL| 26 | 8 | 5824 s 728 1,456
room 26W
22 | mB | ca [MANMEENG |5y ep gaw| - 4 2 |cr| 28 | 8 | 1684 s no orL - 4 2 [crL| 26 | 8 | 1884 | s 208 416
room 26W
23 | MB | GA Ma‘?;;f:“”g 20 Halogen | NA 1 1 | Ha | 50 | 8 400 s no JHalogen| Na 1 1 | Ha | s0 | 8 | 400 s 50 100
24 | MB | GA Ma‘”mrgﬁ:“”g " LEDEXT| - 1 1 |tED| 1 | 24 NA NA - [ExitLED| - 1 1 |ED| 1 | 4| NA 1
25 | MB | PD | Lobby 25 | Halogen | NA 2 1 | Hal | 50 | 24 | 2400 s no JHalogen| NA 2 1 | Hal | 50 | 24| 2400 | S 100
2 | MB | PD Lobby 25 U | E 3 2 F | 32 | 24 | 4608 B no TeU | E 3 2 F | 32 |24 4608 | S 192
27 [ MB | PD | Lobby 75 U | E 5 2 F | 32 | 24 | ves0 5 o Te.U | E 5 2 F | 32 |24 7680 | S 320
28 | ME | PD | Lobby - |eosar] - 2 1 || 1 | - 48 s no  Jextlen| - 2 1 |eo| 1 || 48 s 2
20 | MB | PD | Lobby 25 |cFL1aw| - 4 2 [crL| 13 | 24 | 408 s no %f/‘; - 4 2 | crL| 13 | 24| 2408 | s 104
30 | MB | PD Office 40 T4t | E 4 3 F | 32 | 8 | 302 B o | T84 | E 4 3 F | 32 |8 | 3072 | § 364 768
31 | Me | PD '"'De;"c‘iw 20 WU | E 5 3 Fla|a 768 s no T8U | E 2 3 F | a2 |a] 788 s 182
32 | MB | PD | Storage Rm 15 U | E 2 3 F |32 | 2 384 B o TeU | E 2 3 F | 32 | 2| 384 S 192
33 | Me | PD Jénc‘l‘s";f 50 Te.4ft | E 1 3 Flaz ]2 182 ] no Te.4ft | E 1 3 F @ | 2| 192 5 98
34 | MB | PD B‘fvt;‘:ﬁ:? 30 Te.4ft | E 8 3 Fo| 32| 10| sweo 5] o [Tear| E 6 3 F | 32 |10 6760 | s 576 1,440
35 | mB | pp | Batroom a0 |cFL1aw| - 1 1 | crL| 13 | 0| 130 s no CEL 1 1 | crL| 13 | 10| 130 s 3 33
Waomen 13W
Bathroom
3 | MB | PD b 30 Te.4ft | E 1" 3 Fo| 32 |10 10860 | s Yes | T84t | E 1 3 F | 32 [10] 10560 | s | 1086 | 2640
a7 | mg | po | Bethroom 0 |crLiaw| - 3 1 |cr| 13 |10 3m | s no el E 3 1 |crL| 13 [10] 39 | s 39 98
38 | MB | PD | Halway 75 U | E 2 2 F | 32 |10 | 1280 5 no TeU | E 2 2 F | 32 || 180 | s 128
39 | MB | PD | Halway - |eos] - 2 1 |eof| 1 |10 20 NA Na  [editlen| - 2 1t [wEeo| 1 10| 2 NA 2
40 | MB | FD | Halway 75 Te.4ft | E 11 2 F | 32 |10 | 7040 s no T84 | E 11 2 F | 32 [10] 7040 | S 704
41 | MB | PD | Halway - |eoear| - 4 1 || 1 | - 96 NA Na  fextlen| - 4 1 [Eeo| 1 || @ NA 4
42 | MB | PD | LunchRm &0 T4t | E B 3 F | 32 | 8 | 4808 B Yes | T8,4%t | E 6 3 F | 32 | 8 | 4608 B 576 1,152
43 | MB | PD | CopyRm 55 Te.4t | E 1 1 F |32 |8 256 s o [T | E 1 1 F | 32 |8 | 256 s 32 64
44 | MB | FD | Utilty Rm 75 Te.4ft | E 2 2 F |32 | 2 256 S no | T84t | E 2 2 F | 32 | 2 | 26 B 128
45 | MB | PD | LunchRm a0 Te.4ft | E 4 3 F | 32 | 8 | s0i2 | s o | T84t | E 4 3 F | 32 |8 | 3072 | § 384 768
45 | MB | PD | Office Area 60 Te.4ft | E 6 3 F | 32 | 8 | 4808 s o [mar| E 3 3 F | 32 |8 | 4608 | s 576 1152
a7 |we | po | PUEOMEN) g | an | e 4 3 | Fla|e| | s oo | mar| E 4 3 | F | a2 |8|32| s | 3| 768
48 | MB | FD “ngi";i““ 80 Te.4ft | E 2 3 F| 32| 8| 153 s no |84t | E 2 3 F | 32 |8 | 153 s 192 384
Captain's
43 | MB | FD i 40 Te.4ft | E 2 3 F|l sz |8 | 153 ] o || E 2 3 F | 32 |8 183 | s 192 384
50 | MB | PD | Mesting Rm El Te.4t | E 2 3 HERE 768 s o | T84 | E 7 3 F | 32 | 4| 768 S 192
51 | MB | PD | Records | 50 Te.4t | E 5 3 F |32 | 2 560 S no | T84t | E 5 3 F | a2 | 2 | 980 B 450
50 | MB | PD | Records? 35 Te.4ft | E 6 3 F | 32 | 2 | 1152 s no | T8.4it | E 6 3 F | 3 |2 152 5 576
53 | MB | PD | Records?2 - |eosaT] - 2 1 || 1 [ 24| 48 NA Na  feditlen| - 2 1 || 1 | 2| 48 NA 2
54 | MB | PD Deg;‘c”;'s 35 Te.4ft | E 8 3 F |32 ] 4| 2004 s no T84t | E 8 3 F 2 | 4| 2304 s 576
Head
55 | MB | PD | Detective's 35 Te.4ft | E 2 3 F | a2 |8 | 158 s o [Tear| E 2 3 F | 32 |8 1838 | s 192 384
Office
56 | MB | PD |Archive Office| 35 T4t | E 4 § Flaz ]2 768 s no T84 | E 4 3 Fo| a2 | 2] 768 s 384
57 | MB | PD | Mesting Rm 35 Te.4ft | E 2 3 F |32 | a 768 s no [ T84 | E 2 3 F | 32 | 4| 78 5 182
58 | MB | PD | Dispatch 40 Te.Bt | E 2 2 F | 32 |24 | 3072 B o
50 | ME | PD | Dispatch 40 To.4ft | E 2 2 F | 32 | 24 | 3072 5 no | T84t | E 2 2 F | 32 |24 3072 | S 126
60 | MB | PD | ServerArea 30 Te.4ft | E 2 2 F |32 |4 512 s no
51 | MB | PD | Bathroom 15 U | E g 2 F | 32 |10 [ 1280 B o T8,U | E 2 2 F | 32 |10 1280 | s 128 320
62 | MB | PD | Halway 130 Te.4ft | E 3 7 F | 32 | 24 | 4e08 S Yes | T8.4ft | E 3 2 F | 32 |24 4808 | S 192
Electrical
83 | MB | PD | RoomPhase | a0 Te.4ft | E 2 2 Flaz]o2 258 5 no [ TBan | E 2 2 Fo| a2 |2 28 s 128
1
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