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INTRODUCTION

OnJuly 14" 15" and 16", Steven Winter Associates, Inc. (SWA) performed an energy audit and assessment
for the Mine Hill Board of Education. The energy audit included a review oCiwefield AvenueElementary
Schoolbuilding locatedat 42 Canfield AvenuéMine Hill, NJ.

This reportcontainsthe energyaudit findings forthe Canfield Avenue School. The currerdnclitions and
energyrelated information ere collected in order to analyze and facilitate the implementation of energy
conservation measures for the building.

The Canfield Avenue Schoolbuilding was built in1953and houses th®ine Hill only elementaryschool

Several additions, upgrades to the infrastructure and mechanical systems have occurred over the years, witt
major additions / renovations in 1958, 1982, 1988 and 1B89.building consists dd1,940square feet of
conditioned main spac@&he pealoccupancy for th€anfieldSchool building is approximate$6teachers /
administrators an@75 students at any given time during weekdays, while school is in session, September
through JuneSeparately, thiMine Hill Board of Education administratigaff of 19 works the full year on

regular office hoursDuring the summer month4y7 teachers / statfontinue administrative work and about

40 studentause thebuilding. The school building is normally operated on weekdays from 8:00 am to 4:00 pm
with special school events occurring periodically 7:00 pm to 11:00 pm. Sometimes, sport activities continue
in the gym after hours and on weekends. A few times a year adult classes and community meetings take place
in the evening.

The goal of this energy auddt to provide sufficient information tine Mine Hill Board of Educatioto make

decisions regarding the implementation of the most appropriate and most cost effective energy ioonservat
measures for the Canfield Schaallding.
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EXECUTIVE SUMMARY

The energy audit performed b$teven Winter Associate€ESWA) encompasses Th€anfield Avenue
Elementary Schodbuilding at42 Canfield AvenueMine Hill, New Jersey07803 The Canfield Avenue

School building is a one story building with a combined floor are@l@®40 square feet The building is
comprised of several sections (or wings) added on to the original 1953 building in 1958, 1982, 1988 and
1999. One newer boiler room serves the ne2@&wing of the building and an older boiler room serves the
100 and 120 wings of the building

Based on the field visits performed the SWAstaff onJuly 14", 15" and 16", 2009and the results of a
comprehensive energy analysis, this report desctibbse sit eds current conditic
improvements. Suggestions for measures related to energy conservation and improved comfort are provided
in the scope of work. Energy and resource savings are esddif@teach measure that resint® reduction

of heating, cooling, and electricage

In the last 12 months fromug 2008 to July 2009, the Canfield Avenue Elementary Schoobnsumed
365,200 kWh or $9528 worth of electricity and 34,739 therms or $8,792worth of natural gas The joint
energy consumption fahe building, including bothelectricity andnaturalgas was4,720 MM Btu of energy
that cost a total 06118320

SWA benchmarkedhe Canfield Avenue Elementary Schouosing the U.S. Environmental Protection
Agency 0 &nergyES®aABRortfolio ManageEnergy benchmarking systeni.he building performance

rating received is scoreof 46 when compared to other buildings of its kind. This indicates that there are
good opportunities for th€anfield Avenue Elementary Schaoldecrease energy (natural gas or elecisie

or a combination thereof)seto reacha more desirablEnergy Star raig of 75. The site energy intensity and

use is76 kBtu/ft* yr compared to average buildings of its kind consumiéBru/ft> yr. Implementing this
reportos highly recommended Energy Conservations
kBtufft’yr, with an additional 16.2 kBtuffgr from the recommended ECMs, and more gains from replacing
old HVAC with updated Energy Star efficient equipment. These recommendations could account for at least
25.3 kBtu/ftyr reduction, which when implemented waibring the buildingbeyondanEnergy Star rating of

75.

Based on the assessment of t@anfield Avenue Elementary SchpoBWA has separated the
recommendations into three catego(®ee Section 4 for more detaidhese are summarized as follows:

Category | Recommendations: Capital Improve ment Measures

1 Replace Unit Ventilators The pneumatically controlled unit ventilators are at the end of their useful
operating lives with spare parts difficult to find and increased maintenance repair cestsisTbetter
control offered by the newer units, although the energy savings improvements are negligible.

1 Replae Domestic Hot Water (DHW) heatersas they reach the emd their useful operating livewith
natural gas fired units and Energy Star moddisrever possible.

1 New Boilers - Replace he existing2 boilers inthe 100 wing boiler roonwhich are at the end of their
usefullives. An upgrade to condensing type baslerith efficiency in the high 85% cannot be justified by
energy savings alone

1 Window Replacement As part of a capital improvement plan repgladl older and energy inefficient
windows with newer models with thermal breaks, dual glazing and-a Iating

1 Replace Exhaust FansMany of the buildingexhaust fans are operatiag the end oftheir useful
operating lives. The fan motors are small, and the replacement units will have negligible energy savings
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1 Building Management System (BMS)The existing control systerhas software support issues and
should be evaluated for repment with the next major building HVAC overhaul

Premium Motors Select NEMA Premium motors when replacing motors

Replacing T12 with T8 fixtures with electronic ballastsnnot be justified by energy savings alone and
should be considered as part ahajor renovation plan

= =4

Category Il Recommendations: Operations and Mainte nance

1 Boiler Room Piping InsulationInsulatebarehot water piping to efficiently deliver heat

1 Weather Stripping / Air SealingDoors and vestibules should be observed annually for deficient weather
stripping and replaced as needed. Any other accessible gaps or penetrations in the thermal envelope
penetrations should also be sealed with caullpaysfoam.

Water Efficient Fixtures & Controls Retrofitting with more efficient wateconsumption fixtures /
appliances will save both energy and money through reduced energy consumption for water heating
Domestic Hot Water Set the heaters to produsater abr below 120°F and install timers

Energy Star labeled 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 ldt unattended for extended periods of time.

Create an educational program that teaches both students and their teachers how to minimize their energy
use in the classroom. The US Department of Energy offers free information

= = =4 =9 =

Category Il Recommendations:Energy Conservation Measures Upgrades with associated energy
savings

At this time, SWAhighly recommends a total & Energy Conservation Measures (ECMs) for @anfield
Avenue Elementary Schotilat are summarized in the followifigble 1. The totalinvestment cost for these
ECMs with incentive is $110,760. SWA estimates a first year savings$60,662 with a simple payback of
18 years. SWA estimates that implementing timghly recommended ECMs will reduce the carbon
footprint of theCanfield Avenue Elementary Schobl 134,272 1bs of CO,. SWA alsorecommendsinother

2 ECMswith 510 year paybacthat are summarized ihe following Table 2.

There are various incentives that Mae Hill TownshipBoard of Educatiocould apply for that could also

help lower the cost of installing the ECMs. SWA recommends thaCaméield Avenue Elementary School
appl for the NJ SmartStart program through the New Jersey Office of Clean Energy. This incentive can help
provide technial assistance for the building in the implementation phase of any energy conservation project.
A new NJ Clean Power program, Direct Instlbe rolled out soorgould also assist to cover 80% of the
capital investment.

Specifically, the buildingcould qualify for $20 for installing the recommended watiounted occupancy
sensorsand 0 for installing LED Exit signsThe Canfield Avenue Elementary Schoobuld also take
advantage of incentives based on the installation of a photovoltaic (PV) sySiamently, 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 systenThere is also an incentive that issues a Solar Renewable Energy Certificate
for every 1,000kwWh (IMWh) of electricity generated that can be sold or traded for the current market rate of
electricity. $3,600 o0SRECs may be received annualtgwever it requées proof of performance, application
approval and negotiations with the utilifihere is also a utilifgponsored loan program througBP &L that

would allow the building to pay for the installation of the PV system through a loan issu€dPBy..

The following two tablessummarize the proposed Energy Conservation Measures (ECM) and their economic
relevance.
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Table 1- Highly Recommended-8 Year Payback ECMs
Installed Cost 1st year energy savings Lifetime Annual
ECM ECM KB c Ro | Sarbon
. . tu ost
# description | EStimate] o, 0 | yse | unit | PeMand| ypy | Savings Isq SPP| toM Savings | % Roduced
$ /mo lyear$| "o (Ibs of
$ C02)
install 5 kW
Wind System
with Similar
1 INCENTIVE $40,000 Projects 13,000 kWh 5.0 kW 43,7191 0.7 0.9 25| 744,595| 70.5 17,810
(upfront
$3.2/kwWh)
install Drinks
and Snacks WWW.
2 Vending $430 usatech.| 2,536| kWh 0.7 - 413 01| 1.0 12 4,066 | 70.5 3,474
machine com
misers
RS
Means,
replace 31 Lit
3.1 | occupancy $2,790 | S€&Ch. | g 418] kwh 22| kw | 1,372| 05| 20| 12| 13497|320| 11,533
sensors with NJ
INCENTIVES Clean
Energy
Program
replace 58 ls/lseans
3.2 | incandescent | $1,160 Lit ’ 1,919 kWh 05| kw 385| 0.1 3.0 7 2,379( 15.0 2,629
lamps to CFL
Search
install 6 boiler
vent dampers Similar
4 in the 200 $4,080 . 643 | therms - - 1,048 0.0 3.9 12 10,309( 12.7 7,523
. ; Projects
wing boiler
room
RS
replace 2 Exit Means,
fluorescent Lit
3.3 | with LED $360 Search, 464 | kWh 0.1| kw 76 00| 48 20 1,105 10.4 636
with NJ
INCENTIVES Clean
Energy
Retro Simil 36,520( kWh 9.7 kw
5 | Commission | $61,940 P'rr;‘j'ea(‘:rts 13,649 76| 45| 12| 134,255| 9.7| 90,667
ing 3,473| therms - -
Total
$110,760 - - - 18.3| kW | $60,662| 9.1| 1.8 17| 772,147| 36.0| 134,272
Proposed
Definitions: SPP- Simple Payback (years)LoM: Life of Measure (yearsROI: Return on Investment (%)
Assumptions: Discount Rate: 3.2% per DOE FEMBnergy Price Escalation Rate: 0% per DOE FEMP Guidelines
Note: A 0.0 electrical demand / month indicates that it is very low / negligible
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Table 2- Recommended-80 Year PaybackCMs

Installed Cost 1st year energy savings Lifetime énntl:al
arbon
ECM ECM . . kBtu Cost | ROI
S SPP| LoM Reduced
# description | ESUMAe| g 00 | yse | unit | DMaNd| ypjp | Savings Isq Savings| % lbs of
$ /mo /year$ (
ft $ C02)
install 5 kW
PV System
(with $1/W Similar
6 INCENTIVE $30,000 projects 5,902| kWh 5.0 kw 4562 0.3 6.6 25 77,698| 6.4 8,086
and
$600/IMWh
SREC)
ggﬂr;‘ldew 30,588 kwh 82| kw
7 f)?féturﬂiztf&uy $135,000 giif‘gjigts 20,232| 159| 6.7| 12| 199,008 4.0| 144,912
operated unit 8,804 | therms - -
ventilators
Total
Proposed $165,000 - - - 13.2 kW | $24,794| 16.2| 6.7 14 | 281,975 4.9| 152,998
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1. HISTORIC ENERGY CONSUMPTION
1.1. Energy usage and cosdanalysis

SWA analyzed utility bills fromAugust 2007throughJuly 2009 that were received frothe utilities
supplying theCanfield Avenue Elementary Schawith electric and natural gas.

Electricity - The Canfield Avenue Elementary Schoilcurrently served byone electric meter The
Canfield Avenue Elementary Schooulrrently buys electricity fromJCP&L at an average rate of
$0.163/kWh basedon 12 months ofutility bills for Aug 2008 to July 2009The Canfield Avenue
Elementary Schoopurchasedapproximately 365200 kWh or $59528 worth of electricity in the
previous yearThe average monthly demand wWa&kW.

Natural Gas The Canfield Avenue Elementary Schaslcurrently served bgne meter for natural gas
The Canfield Avenue Elementarigchoolcurrently buys natural gas frodNG (supplied byPepcd at
an averagge aggregated rate of $.892/therm based orl2 months of utility bills forAug 2008 to July

2009 The Canfield Avenue Elementary Schamlirchasedapproximately 34,739 therms or $8,792
worth of natural gas in the previous year.

The following chartshavs electricity us for the Canfield Avenue Elementary Schdedsed on ulity
bills for the 12 month period @&ug 2008 to July 2009

2009 Electric Consumption
45,000

40,000

35,000

30,000

25,000

20,000

kWh / month

15,000

10,000

5,000

Aug-08
Sep-08
Oct-08
Nov-08
Dec-08
Jan-09

Feh-09
Mar-09
Apr-09
May-09
Jun-09
Jul-09

month / year

The following chart shwes the natural gagonsumption fothe Canfield Avenue Elementary Schdmzlsed
on uility bills for the 12 month period ohug 2008 to July 2009
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2009 Natural Gas Consumption
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The following chart shos combinednatural gas and electrmonsumption in Btu/ftZor the Canfield
Avenue Elementar$choo) based on ulity bills for the 12 month period oAug 2008 to July 2009

2009 Natural Gas and Electric Consumption /

Area
16,000

14,000

12,000

10,000

8,000

Btu/sq ft

6,000

4,000

2,000

Aug-08
Sep-08
Oct-08
Nov-08
Dec-08

Jan-09
Jul-09

Feb-09
Mar-09
Apr-09
May-09
Jun-09

month / year

The followingtable ancdthartpiesshav energy use for th€anfield Avenue Elementary Schdmsed on
utility bills for the 12 month period oAug 2008 to July 2009Note electrical cost at 48/MMBtu of
energy isalmost3 times as expensive to use as natural gas7aviIBtu. It is assumed that the electrical
miscellaneous usage includes building fans that operate throughout the year.
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2009 Annual Energy Consumption / Costs
%

MMBtU | \1viBtu $ % $ | $MMBtu
Electric Miscellaneous 75 2% | $3,575| 3% $48
Electric for Cooling 107 2% | $5,122| 4% $48
Electric for Heating 381 8% | $18,220| 15% $48
Lighting 595  13%| $28,404| 24% $48
Domestic Hot Water 88 204 $4.207| 4% $48

(electric heated)

Building Space Heating| 3,257 69% | $55,125| 47% $17
Domestic Hot Water

0, 0,
(gas heated) 217|  5%| $3,667| 3% $17
Totals 4,720 100% | $118,320| 100% $25
Total Electric Use 1,246 26% | $59,528| 50% $48
Total Gas Use 3,474 74% | $58,792| 50% $17
Totals 4,720 100% | $118,320| 100% $25

2009 Energy Consumption, MMBtu 2009 Energy Consumption, $

Domestic Hot
Domestic Hot Electric ) Water (gas ) Electric
Water (gas M\sce\\aneoug‘ecm.c for heated) Miscellaneous
heated) Cooling

Electric for
Cooling

Electric for

Electric for
Heating

Domestic Hot
Water (electric
heated)

Space Heating

Space Heating

Domestic Hot

Water
(electric
heated)

1.2. Utility rate

The Canfield Avenue Elementary Schanirrently purchases electricity frahCP&L at a general service
market rate for electricity es(kwh) with a separate (kW) demand chardde Canfield Avenue
Elementary Schoaturrently pays an avage rate of approximatel 086 3kWh based on 12 months of
utility bills for Aug 2008 to July 2009

The Canfield Avenue Elementary Schanirrently purchasesatural gasupply fromPepcaoat a general
servicemarket rate for natural gas (therm®)JNGacts as the transport compaiere is one gasneter
that provide natural gas service to th€anfield Avenue Elementary Schoolirrently The average
aggregated rat@supply and transporfpr the meteiis approximately of $.692therm based oh2 months
of utility bills for Aug 2008 to July 2009
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Some of the minounusual utility fluctuationghat showed up for a couple of months on the utility bills
may be due to adjustments between estimated and awttexl readings.

1.3. Energy be nchmarking

The Canfield Avenue Elementary Schowiformation and utilty data were entered into the U.S.
Environment al Pr otBEnagy Star Rortialig MamagémergybendBrRarking system.
The building performanceating received is a scoref 46 when compared to other buildings of its kind.
This indicates that there are good opportunities forGhefield Avenue Elementary Schaoldecrease
energy (natural gas or electuseor a combination thereof)seto reacha more desirabl&nergy Star
rating of 75. 1 mpl ement ing this reportdéds recommended Er
reduce use by at least 25.3 kBfyift which when implemented would bring the building beyond an
Energy Star rating of5.

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 plagque to convey superior performance to stagdparents, taxpayers, and employdd®se ratings
alsogreatly help when applying for Leadership in Energy and Environmental DédidgDj building
certification to the United States Green Building Council (USGB®G# site energy use intensity for the
Canfield Avenue Elementary Schaowill be 76 kBtu/sq.ft./yearafter all the proposednprovements are
implemented at the buildind\fter energy efficiency improvements are mafigyre utility bills can be

added to the Portfolio Manager and the site eneis®y intensity for a different time period can be
compared to the year 2008 baseline to track the resulting impact on energy consumption over time.

Per the LGEA program requirements, SWias assiséd the Canfield Avenue Elementary Schoil
create arkEnergy Star Portfolio Manageaccount and sharthe Canfield Avenue Elementary School

facilities information toallow future data to be added and tracked using the benchmarkin§Wé\. has
shared this Portfolio Manager site information with the Mine Bitlard of Education (user
name: stevetoth, password with Steven Toth, Education Facilities Manager, Mine Hill Public
Schools and TRC Energy Services (user name:-LEEA).
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OMB No. 2080-0347

STATEMENT OF ENERGY PERFORMANCE
Minehill BoE - Public Elementary School

Building ID: 1801969

For 12-month Period Ending: June 30, 2009!
2\ 228V 49021 Date SEP becomes ineligible: NA Date SEP Generated: October 06, 2009
Facility Facility Owner Primary Contact for this Facility
Minehill BoE - Puhlic Elementary School INIA MIA
Carfield Avenue

Mine Hill, NJ 07813

Year Built: 1952
Gross Floor Area (ft?): 61,940

Energy Performance Rating2 (1-100) 46

Site Energy Use Summany
Electricity - Grid Purchase{kBtu) 1,246,062
MNatural Gas (kBtu)+ 3,473,401
Total Energy (kBtu) 4719 463
Energy Intensitys
Site (kKBtu/ftziyr) 76
Source (kBtusttyr) 126
Emissions (based on site energy use)
Greenhouse Gas Emissions (MtCO_efyean INIA
o e g - [ Stamp of Certifying Professional
Flectiic Distribution-Lkiiy Based on the conditions absemed at the
time of rmy visit to this building, | certify that
- - the information contained within this
National Average Comparison 4
National Average Site EUI 74 statement is accurate.
National Average Source EUI 122
% Difference from National Average Source EUI 4%
Building Type K-12
School
Meets Industry Standardss for Indoor Environmental Certifying Professional
Conditions: NiA
Ventilation for Acceptahle Indoor Air Quality Nif
Acceptable Thermal Environmental Conditions N/A
Adequate lllumination N/A
Noks:

1.4pplcation ortie ENERGY STAR mustbe sibm ted © EPA WML émorths of tie Period Exdhgdak. swardottie ENERGY STAR k wotmal ntlapproualis rece bedrom EPA.
2. The EPAEvergs Peromarce Rathg ks basedor DRIOVC: ere Oy, A @thgor?s k tie mhvimam Dbe e YDE Ortie ENERGY STAR.

3.Wales ppreserterergy corsimption, anakzed © 3 12morth perbd.

4 Natw@lGas uahes h Ll oTuolime @.g.cibic ke are Wll.lemd kBt with adsmerts madke Yorekuatbs based or Facily zpcode.

S.vales epreserterergy heashy, annaledo 3 12-morts

6. Bared on Meethg ASHRAE Stardard 62 o rue wtitaton brmpﬁbh Ihdooralrqualty, ASHRAE Standard SSor them al combrt, 3xd IESNA LOkthg Hardbook or Iigith g qualty.

The guenmertestmake s the aerage tine yeeded DOVt DM k6 hove (hclides the time Dreverhg ere dats, P EBdify hepe ctior, 3xd wBrkhg tie SEP)3ad we bome s
allamflngb;s '%rcmdlch thls Buelofeton. Seadcomments dek gachg OME coatolyimbef ©the Direcor, Collkction stratgles DUk, US, EPA @B22T), 1210 Ped asyuanta fue., NAJ,
£ihgoy

EPA Form 5900-16
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2. FACILITY AND SYSTEMS DESCRIPTION

2.1. Building Characteristics

The Canfield Avenudlementary School building, located in Mine Hill, New Jersey, consists of a
number of singlestory wings built at several different times, with major renovations in 1958, 1982,
1988 and 1999The building consists db1,940square feet of conditioned maspace. The original
Canfield School building, built in 1953 and renovated several times consist mos#iewfentary
school classrooms, gymnasium / muyptirpose roomspecial activity roomsand the Board of
Education administrative offices

2.2. Building occupancy profiles

The peak occupancy for ti@anfield School building is approximatek6 teachers / administrators
and375students at any given time during weekdays, while school is in session, September through
June. Separately thdBoard of Educatioradministrativestaff of 19 works the full year on regular
office hours.During the summer monthy teachers / staffontinue administrative work and about

40 studentsuse thebuilding. Evening and community events occur periodically afterhours and
weekand. The building is typically occupied fror8:00 AM to 4:00 PM on weekdays only,
throughout the entire yea@pecial school events occur periodically 7:00 AM to 11:00 PM

2.3. Building envelope
2.3.1. Exterior Walls

The exterior wal | s ¢ o nasbrick tveneerf Due8 t0 wa@rivitemperatuec k s
conditionsat the time of the field visitansulation levels could not be verified with help of infrared
technology. If desired, the school could contract a separate envelope inspection during cooler
months.

Ovenall, exterior and interior finishes of the envelope were found to be irapg@priate, good
condition.

2.3.2. Roof

Most roof areas ardlat, recently constructed of dark colored modified bitumen finisithout a

gravel layer. The roofs on the 120 and 200 wings are recently installed, in 2008, and have also a high
albedo coating applied onto thefrhe 34:12 sloped roofs are constructed of ay&@rold single ply

EPDM membran¢JJH AM 060 EPDNl SWA measred20 f oam insulatiom over
places whiclcould not be verifiedvhether it was uniformThe 100 wing roof decking is 2 1/2"

wood board deckAs mentioned under 2.3.1 Exterior Walls, a separate envelope inspection should be
conductedduring cooler months. SWA suggests basing further insulation related improvement
discussions on the outcome of those future findings.

Ther e welashingdssuesmonsigns of leakag@entified around the perimeter of t@anfield
Elementary Schdo
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Thefollowing pictures illustrate theatisfactorycondition of the new high albedo coated EPDM roof.

-

2.3.3. Base

The buildingbds basm®gradeswitag ei nceotnecrr eft eo tsil nagb.
reported problems with wat@enetration or moisture. 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 usable infrared data evaluation.

2.3.4. Windows

The building contains a mix of fixed, casement and awning type alurdiramed windows with
doubleg | azi ng. These windows appear to be origi
additions, and areotenergy efficient. They should be consideredréplacement as part of the next

mayjor renovation to lovE doubleglazing typeIn the meanwhile, operable commercial grade blinds

for more glair and thermal control can be an economical solution throughout the building where
necessary, while selected wavd films are only effective on thermally manufactured window frames

or tight vinyl frames.

SWA noted that in the 100 wing the upper part of the windows were made up of 2 Mylar layers
spaced approximately 1 1/ 20 a pesmolstructimy dayliglat se o f
very energy irefficient and should be prioritized for replacement when planning window upgrades.
Similarly, in the multipurpose room, the exterior wall has wdoamed windows covering a surface

area of approximately 74 ft 8/ft, with safety rated singlglazing and a Mylar layer on the outside
(blocking natural daylight). This multipurpose space is also used for eating lunch and daylight would
be of benefit to the occupants for connectivity with the outside. SWA recommbatshese
windows be replacedith low-E doubleglazing typethat also takes advantage of daylight.

The following are pictures of the multipurpose room windows tB&YA recommends for
replacement with the next major upgrade school project
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2.3.5. Exterior doors

The aluminum framed exterior doors were observed to be in good condition except for missing or
worn weathestripping. SWA recommends that the exterior doors of the building be weather
stripped in order to decrease the amourtarfditioned air that is lost around each door. SWA also
recommends checking the weatis¢nipping of each door on a regular basis and replacing any broken
seals immediately. Tight seals around the doors will help ensure that the building is kept cdptinuous
tight and insulated.

The weathestripping observed at tl@anfieldSchool building was intact but worn out in some areas
and nolonger performing as expected. The following pictures exemplify daylight that was observed
around some of the doors.
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2.3.6. Building air tightness

Based on a visual inspection, tt@anfield School building was observed to be a relatively
satisfactorily seal emkajobobserved deficienciesTohar tightnessevithe n 6 t
the building beside the exterior doors. Classroom occupants should be made aware more often to
keep doors closed since the corridors are nataiditioned heated to the same temperature levels.

2.4. HVAC Systems
2.4.1. Heating
100 and 120 Wings

Heat is provided to the spaceshe 100 and 120 wingsa unit ventilators provided with a hot water
coils. The unit ventilators are installed under the windows and on hallwhayshe 100 and 120
wings, pumps recirculate hot water throughnii ventilators servingthe classroosn Each unit
ventilator contains a heating cdign assemigl damper filter, and controlswithin a metal cabinet
located on the outside wall efach classroonOutdoor air is brought directly into the cabmeia
grilles located on the outside wall of thelassroora. Theunit ventilatorsaredesigned to mix room air
with outside airconditionthe airasnecessary, andeliver it to the classroasithrough grilles located

in the top of theunit ventilators Theoutside aipropotion is controlled by the fresh air damper

The olderboiler roomservicing the 100 and 120 wingslagated inthe 100 wingandhouses two hot

water gas fired cast iron boilers, Series72&erial N86496, manufactured by HB Smith, with Series

28 Webster burners rated at for 1.36MBH input / 1.2MBH output. The boilers are controdidn @ty

timer which dfectively regulates therabient indoor temperatures according to outdoor temperature.
The heating system is shut down when the outdoor temperature rises above an adjustable set point
Hot water generated by the boilers is circulated to the unit ventilators and conveceghtiyot

water pumpsserving various zoned he unit ventilatorsystem has pneumatic controls tha¢ not
operationahny longer.

200 Wing

Heat is provided to the spacestlie 200 newer wingia unit ventilators provided with a hot water
coils. The unit vetilators are installed under the windows andhaliways.These unit ventilators are
also provided with DX coils for cooling to be addressed in the 2.4.2 Cooling section.

The newerboiler roomservicing the 200 wing iocated inthe 200 wing andhouses i& naturalgas
fired, modularatmospheridoilers Model PFG8-PIN, manufactured by Weil McLain. Each boiler
has an input capacity of 427,0B0UH and output capacity of 346,000 BTUH each. Each boiler is
provided with its own circulating pum@.he rot wate boilers are provided with vent hoodsit
without automatedvent dampers installedVhen a boiler is not firing theent dampershould be
closeal. This wouldredue air flow through the boilethusretaining heain the systemThe newer
boiler room alsdhouses twecondary hot water pumpa Weil McLain control paneind aDDC
panel The DDC system that controls both the heating and coddingpt operaing properly any
longer.

Separately, classroom air is purged rgaftop exhaust fansnd natural drd in various areas of the
building.
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The new 200 wing controls are not operating properly and there is a RFQ out to replace them.
Meanwhile, there is additional energy consumed due to lack of adjusting setbacks and temperature
schedules. The balance betbuilding is on pneumatic controls which are virtually inoperable due to
unavailable spare parts and instrument air leakAgagnificant of energy is wasted the 100 and
120wings becausecomfort temperature is presently only controlled at the sierd not in each

space. Furthermoréhermostats andeatTimersarenot operating correctly. The school will shortly

be biddingout new work to upgrade all controls to electronic a@placeolder roomunit ventilators

as wellfor an estimate@1 MM in capital improvements with state of Nhrantmatching 40%.

SWA recommends replacing the older unit ventilators with newer electronically controlled with the
next major renovatiorSWA evaluated replacing the existih@ year old installetieating system and
recommends thabewer system is left intactSWA also recommends replacing the inoperable
pneumatic classroom controls with newer electronic Direct Digitally Controllers (DDC) tied in to the
Building Management System (BMS)hd@re may b@pportunities to contain the coolihdneatingto

only areas thatequire it per an advanced agreed upon schedBWA also recommends reto
commissioning the HVAC equipment and especially the associated controls to insure that they are
operating at the ddgned efficiency.

2.4.2. Cooling
100 Wing

The classrooms located the 100 wingare not provided witta cooling system, except for several
rooms that are provided with window air conditioning units.

The 100wing houses a kitchen. The cooling system for the kitchen is compbsedooftop unit,
CarrierModel 48TFE06-511 andassociated ductwork distribution.

The Nursé ®oomis also provided with cooling from a split systevith a Mitsubishicondensing
unit Mode| PUH18E4

120 Wing

The 120 wing dministrative area and special teaching areas are provided with cooling from four split
systems. The condensing units for the split systems are installed on tieé tfe®fl00 wingand are
Tranemodels: TTA042, TR060, TTB024, and TTB72#h satisfactory condition.

Several rooms are provided with window air conditioning units.
200 Wing

Cooling is provided to the classroom via unit ventilateith DX coils. There are four condensing
units model HS2®24 andeight condensing units model HS222, manufactured by Trarend
installed o200 wingroof servingthe DX coils.

There are also four roof top units provided with gas heating system installed on the roo2@d the
wing. One rooftop unit is dedicated for theor@puter Technical Centeranotherrooftop unit is
dedicated for the Science Lab, and two rooftop units serve the corridors, lobby and offices. The roof
top units are manufactured by Trane and are models: LGA120SH1Y, LGA048SH1Y, LGAQ72SH1Y
and LGAO88SHL1Y.
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There are ~6 window A/C units (various vintage) throughout the 100 and 120 wings and operated as
special students need them and replaced as they breakdown. SWA recommends that filters be
periodically cleaned for good indoor air quality and to maintainafficiency.

2.4.3. Ventilation

The Canfield ElementarySchool building uses rooftop unitend rooftop exhaust fans to purge
building air. The ventilation in the multipurpose room poor. $me classrooms are vented to the
corridor plenums which are passivefgnted to outside via roof vents with manual damp@tker
classrooms are vented outside via ducts and active roof venti@tassroom fresh air is provided
via theunit ventilators and outside grill§he RTUsand A/C units also puftesh air from tke outside

in order to provide adequate ventilation in the building spaces they are servicing.

2.4.4. Domestic Hot Water
100 and 120 Wings

Domestic hot water is provided to th€0 and 120 wingby an electric domestic hot water heater
model EES 80, manufactured by AO Smith, with a capacity of 80 gaildtis,a 4.5 KV heating
element.This DHW heater is operating beyond its useful operating life and SWA recommends its
replacement with a gas firdthergy Star model.

The kitchen is provided with domestic hot water from a dedicated electric domestic hot water heater,
with a capacity of 50 gallonswith a 4.5 RN heating element, model M250S6818ICMM,
manufactured by Bradford White.

200 Wing

Domestic hot water is provided to tB60 Wingby a gas fired domestic hot water heater, model G50
60, manufactured by Rheem. The domestic hot water heater has an input capacity of 60,000 BTUH
and is provided with circulating pumBWA does not recommendaling changes to this unit now.

Consider use of water heater timefior the electric heated DHW whiadan be used to turn the water
heater on for higluse periods and off during leuse periods. Most timers will allow multiple on /
off periods per day ahhave a manual override switch to allow water heating at any time.

More efficient watexconsuming fixtures and appliances save both energy and money through reduced
energy consumption for water heating, as well decreased water and sewer bills. S\Wienedem
adding controlled ot off timers on all lavatory faucets to reduce domestic hot water demand and
save water. Building staff can also easily install faucet aerators@rdw-flow fixtures to reduce

hot water consumption. In addition, routineimb@nance 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 Canfield Schodbuilding currently consists of many T12 fluorescent fixtures
with magnetic ballasts with the newer renovated areas already retrofitted with T8 fixBaresd on

measurements of lighting levels for each space, thezenot anyastly overlighted areas. SWA
recanmends replacing T12 lighting including magnetic ballagtenever possiblevith T8 lighting
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and electronic ballast#\s this option may not be very cost effective, the changeover could take place
as fixtures break down and are taken out of service. S\W@ reicommends installing occupancy
sensors in classrooms (not occupied fully during the day), bathrooms, offices and areas that are
occupied only part of the day. Since bathrooms are used sporadically throughout the day and lighting
is commonly left on faibeyond the necessary hours of operation, SWA recommends installing
occupancy sensors with time delaryfra redand acoustic capabilities. Typically, occupancy sensors
have an adjustable time delay that shuts down the lights automatically if no motion or sound is
detected within a set time periothe buildingalsohasa number of lights with incandescent bulbs.
SWA recommends replacing all incandescent bulbs with CBe® attached lighting schedute
Appendix A for a complete inventory of lighting throughout the building and estimated power
consumption.

Exit Lights- The building hasnany 5W CFL exit signs instatl. These are low energy users. SWA
recommends that any newly installed exit signs be LED type exit signs.

Exterior Lighting - The exterior lighting was surveyed during the building awimix of 400 Watt

and 250 Watt perimeter hi pressure sodium &m@pd a number of incandescent soffit lamps. SWA
recommends replacing the incandescent lamps with lower energy CFL $unbs.this lighting is

mainly for Safety as well as for Securi§WA has deemed it not cost effective to replace exterior
pressuresodium lamplighting at this time. All exteior lighting is controlled by photocellsThereis

not anyimmediate neetb upgradehis lighting (except for the incandescewt)photocells.

2.5.2. Appliances and process

Appliances, such as refrigerators, tha¢ aver 10 years of age should be replaced with newer
efficient models with the Energy Star label. For example, Energy Star refrigerators use as lttle as
315 kWh /yr. When compared to the average electrical consumption of older equipment, Energy
Star euipment results in a large saving&uilding management should seldénergy Star label
appliances and equipmenthen replacingrefrigerators, printers, computers, copy machines, etc.
Mor e informati on can be found i rStartwelssite AtP r o d
http://www.energystar.qovAlso, energy vending miser devices are now available for conserving
energy usage by Drinks and Snacknding machines. When equipped with the vending miser
devices, vending machines use less enemyparable to new ENERGY STAR qualified machines.

Computers left on ithe buildingconsume a lot of energy. A typical desk top computer uses 65 to
250 wats and uses the same amount of energy when the screen saver is left on. Televisions in
meeting areasise approximately-3 watts of electricity when turned off. SWA recommends all
computers and all appliances (i.e. fridges, coffee makers, televisiondeefligged in to power

strips and turned off each evening just as the lights are turned ofiCartfield Schootomputers are
generally programmed for the power save mode, to shut down after a pdniadtivk time.

Educating both students and staffa great way for schools to save energy while raising awareness
about the importance of energfficiency. Prizes and challenges can be used to get classes involved

in finding creative ways to reduce and monitor energy usage throughout the schookfEheany

free resources available to help Students, Parents, and School Administrators incorporate energy into
school curricula and every day activities. The US Department of Energy offers free information for
hosting energy efficiency educational progsaand k12 lesson plans, for more information please

visit: http//wwwl.eere.energy.gov/educatiomMJ Clean Energy will also be coming out soon with a
Teach Program for students, teachers and sclaiot@mance staff.

2.5.3. Elevators

The Canfield Schodduilding is single story buildings and therefore does not contain an elevator
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3. EQUIPMENT LIST

2.5.4. Others electrical systems

There arenot currentlyanyother electrical systems installed at @enfieldSchool building

Inve ntory
Estimated
Building - . Space Year Remaining
System Description Location Model # Fuel Served nstalled | Useful Life
%
2 cast iron boilers,
manufactured by HB 100s
. Smith, with an Webster| older 100s Wing Boiler| . Natural o
Heating burner capacity of Room Series 287 gas 8\;\%05 1985 4%
1.36MBH input / g
1.2M BH output
2 - B&G - one 5HP, one
. . 2HP, size 1531BF; 2 100s
Heating ?ezi?ct:l:l\ll:ttigg UMDS older 1032::/71'”9 Boiler Armstrong pumps; 2 B&G| Electric &120s 1985 4%
pump with Wagner and 2 with Wings
Baldormotors.
6 gas fired modular
boilers; manufactured
by Weil McLain, with .
Heating | an input capacity of gf)‘i’;’eerrsgg;vz\"lrgg PFG8-PIN Ngt:;a' 200s Wing | 1999 65%
427,000 BTUH and
output capacity of
346,000 BTUH each
) B&G pumps with 1/3 HP
. 6 hot water newer 200s Wing . '
Heating ; . : Armstrong motors 116637 Electric | 200s Wing 1999 65%
recirculation pumps Boiler Room 217 061 & 160287
Heating, | 12 new classroom
cooling ventilators with hot . Trane VUV 150B; air . . o
and water coils andX 200s Wing classrooms cooled cond units TI1P042 Electric 200s Wing 1999 65%
ventilation | coils from RTU
Heating, 100s
cooling older classroom heat 100s &120s Wings Nesbitt and other name Electric &120s 1988 5%
and ventilators classrooms brands .
. Wings
ventilation
Ventilation | 7 roof exhaust fans 200s Wing roof Jen Cosgag/auagzesl@ Electric | 200s Wing 1999 65%
Ventilation | 8 roof exhaust fans 100s Wing roof Jen Co- various sizes Electric 100s wing 1988 5%
Ventilation | 11 roofexhaust fans 120s Wing roof Jen Co- various sizes Electric 120s wing 1999 65%
. 4 condensing units, . LENNOX HS29024-1P- . .
Cooling manufactured by Trane 200s Wing roof 1/6 HP Electric | 200s Wing 1999 65%
. 8 condensing units, ] LENNOX HS29042-1P- . . 0
Cooling manufactured by Trand 200sWing roof 1/6 HP Electric | 200s Wing 1999 65%
continued on the next page
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continued from the next page

Estimated
Building - . Space Year Remaining
System Description Location Model # Fuel Served nstalled | Useful Life
%
Cooling | Fftop untt, 200s Wing roof LGA120SH1Y Electric / | 5005 wing| 1999 65%
manufactured by Trane Natural Gas|

. rooftop unit, . Electric / - o
Cooling manufactured by Trane 200s Wing roof LGAO048SH1Y Natural Gas 200s Wing 1999 65%

. rooftop unit, - Electric / - o
Cooling manufactured by Trane 200s Wing roof LGAQ72SH1Y Natural Gas 200s Wing 1999 65%

. rooftop unit, : Electric / : 0
Cooling manufactured by Trane 200s Wing roof LGAO88SH1Y Natural Gas 200s Wing 1999 65%
Cooling | Rooftop unit AllPurpose Room |~ ieragTFEOOBS11 | | ElECtric/ Kitchen 1999 65%

Roof Natural Gas|
Cooling | condensing unit, 100s Wing roof TTA 042 Electric | 100WING | 1999 65%
manufactured by Trane partial

. condensing unit, on roof above rooms . Board of 0
Cooling manufactured by Trane 310314 TTA080 Electric Education 1999 65%

. condensing unit, - . '

Cooling manufactured by Trane] 200s Wing roof TTB024 Electric 200 Wing 1999 65%
Cooling condensing unit, 120s Wing roof TTB727 Electric Music 1999 65%
manufactured by Trane Room
Condensing unit,
Cooling | manufactured by 100s Wing roof Mr. Slim PUH-18E4 Electric Nurse Area| 1999 65%
Mitsubishi.
6 window AC units- portable and in various 100s & varies
Cooling 100s & 120s Wings various Electric 120s varies ;
classrooms : average 30%
classrooms Wings

. 2 portable AC / . . . varies,

Cooling dehumidifiers room 116 various Electric room 116 varies average 30%
0,
Domestic | DWH heater, with a older 100s Wing Boiler 100s & © ((;r/:\tin
Hot Water| capacity of 80 gallons, g AO Smith EES 80 Electric 120s 1991 P g
- Room : beyond its
heater | 4.5 kW heating element Wings .
useful life
Domestic | DWH heater, with a .
Hot Water| capacity of 50 gallons, Kitchen Area Bradford White Electric Kitchen 1998 15%
; M250S6DS1INCMM
heater | 4.5 kw heating element
Domestic Domestic hot water
Hot Water heater, with a capacity newer 200s Wing G5060 Natural gas| 200s Wing 2000 65%
h of 50 gas manufactured Boiler Room 216
eater
by Rheem
De- —_— . . 100 wing
. 1 dehumidifier 100 wing copy room - Electric 2002 30%
humidifier copy room
. . ' . ACP-2x1.5HP air 100s &
stl:]uf(r:?l-Jre golnmstl;l;gseorlt i::ka e older 1033(\)/:/n|n@0|ler compressors, NEMA Electric 120s 1999 50%
P P g Premium Motors 86.5% Wings
Infra- 1 sump pump in boiler | older 100s Wing Boiler 100s &
- Electric 120s 1988 10%
structure | room Room ;
Wings
N See details Appendix . . Canfield . varies,
Lighting A see Appendix A - Electric School varies average 60%

Note: The remaining useful life of a system (in %) is an estimate based on the system date of built and

existing conditions derived from visual inspection.
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4. ENERGY CONSERVATION MEASURES

Based on the assessmenttlzd Canfield Avenue Elementary Scho@WA has separated the investment
opportunities into threeecommendedategories:

1. Capital Improvements Upgrades not directly associated with enesgyings
2. Operations and Maienance Low Cost/ No Cost Measures
3. Energy Conservation Measureligher cost upgrades with associated energy savings

Category | Recommendations: Capital Improve ments

1 Replace Classroom Old Pneumatically Controlled Unit Ventilator$he existing pneumatically
controlled unit ventilators (mostly Nesbitt with a few Trane units), which smajor portion (~75%) of
the CanfieldElementary Schoothe 100 and 120 wingbave been reasonably wethaintained buhave
reached the end dfieir useful lives,with spare parts difficult to find and increased maintenance repair
costs. There is better control offered by the newer electronically controlled units, although the energy
savings improvements are negligible.

Replacement parts are hard to find whbee old unit ventilatorsare breaking down, which is
happening at an accelerated rate. S@Aaluatedreplacement of alblder units with new. The
updatedfan coils should be doublinlet, forwardcurvedof centrifugal variety; have a maximum
speed ofL,000rpm with permanent split capacitor motors. The fan housing should be constructed of
heavy gauge metal to help reduce air noise during operation. Wheel motors argrémien
efficiency, single-speed, permanent split capacitor with overload protectionh Ean should be
equipped with a three speed switch for air balandkmultra-low leak, blade type outside air damper
will ensure low leakage of the outside air when the equipment is off. The onidstave a solid

state a defrost control system and two separate filters. The providéoair heat exchanger should

be designed to support two separate air streams in a cflomtedirection. The heat exchanger
matrix stould prevent less than one percent of cross contdaiminbetween the air streams. The heat
exchanger stuld have the effectiveness of up to?8Wvith equal airflow. The proposed unit will not

be that much more efficient than the existifibe estimated payback on enhancemeasitgeater than

25 years.SWA recommends installing more efficient updated unit ventilators, similar to ones
installed ten years ago. A design professional should be consulted to determine the proper equipment
and configuration appropriate for this upgrade

T New DHW heaters Replace theasting electric heated domestic hot water heaters for 100, 120 wings
(which is operating beyond its expected useful operatingdifie)kitchen(which will be reaching the end
of its useful operating life in a couple of yeansith high efficiencyEnergyStar ratedlomestic hot water
heaters, gas fired wherever possible (siagrore cost effective energy source) anabid catastrophic
failure. The proposeti00, 120 wingseplacemenis a natural gadomestic hot water heatower Miser
12, 80gallon stoage capacitywith 75,000 Bu/hr input. The thermal efficiency of the heatemgigater
than90%. Replacement of the heater will require new natural gas and vent Bipplgcing the existing
electric heater in kind will cost approximately $900. Tdwdtional costto install the recommended
Energy Staigas fired model 6950 (inclusive of a $150 NJ Smart Start incentive rebate). The yearly
operating savings with the upgrade heater is approximately $273, which translates into a 3.5 year simple
payback ad a reduction of 2,298 Ibs of CO2 yearly emissions.

9 New Boilers for 100 and 120 WingsReplace the existing two heating boilers installed in the 100 wing
boiler room with higher efficiency boilers, because the old boileratthe end of their usefuiMes and
catastrophic failure should be avoided. The proposed boilers aree BMI, AERCO Benchmark 1.5
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hot water boilers with 1.5 MBH input and 1.29 MBH minimum output. The boilers are designed to
operate above 90% thermal efficiency under condensingitcmrs, which occur when the return
temperature is lower than 135 deg F. However, the hot water return temperature will be between 160 deg
F and 120 deg F as per the outside air temperature reset schedule, therefore the boilers will be operating
between 8.5% to 97.5% thermal efficiency. This recommendation cannot be cost justified by energy
savings alonesince the energy savings translate into an 18 year payback. However this replacement will
reduce site energy by approximately 4.4 kBtu/sq ft yr and @2y emissions by 40,201 lgear.

Window ReplacementSWA explored as part of a capital improvement plan replacing@ldérwindows

and Mylar covered window spacesth newer models with thermal breaksjadl glazing and a love
rating. Proper flashing and caulking should be performed upon installation of the new windows.

The building contains a mix of fixed, casement and awning type alurrfraimed windows with
doubleglazing. These windows appear to be original to thel i | dvariouy desovations and
additions In context of other energy measures proposed in this report and in an effort to maximize the
costbenefit factorfor improvements, SWA recommends to delay window replacements at this time
and make it part of the next majoapital improvement / renovation project. Windows considered for
replacement should have the following outline specifications besides conforming to local code and
regulations: the windows shall be aluminum frame thermaly manufactured as double hung
comnercial type modules. The clear, ley argon filled dual glazing should be 2 independent panes.
The walls should be extruded aluminum with integral poungulace thermal barrier. All horizontal

rails should be of tubular shape and joinery should bedatte coped with stainless steel screws.

Air infiltration shall not exceed 0.10 cfm/sf of unit. The conductive thermal transmittanv@l(id)

shall not be more than 0.51 BTUA#tT °F.

Window replacement rebates and tax incentives are available onfgdiolential buildings at this
time. It is assumed that replacing windows with improved thermal insulation qualities wil save
approximately 25% of the energy load differential when compared to a similar well instyjoged
The estimatednnual savingrom the improved thermal insulation translates inicbgearpayback.
SWA recommends that th#00 wing Mylar covered window spaces and thaltipurpose space
widows be replaced with updated windows as a first phase of window replacénmader to take
advantage of daylight and connectivity to the outdobinss investment cannot be justified by energy
savings alone and should be considered as part of a major renovation plan.

In the meanwhie, operable commercial grade blinds for more glair and theontedl 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.

Replace Exhaust FansMany of he building exhaust fans are operatagthe end oftheir useful
operating lives. The fan motors are small, fractions of Hp and the replacement units will have negligible
energy savings over the existinbhese dder rooftop exhaust fans should also bplaeed to insure
classroom proper Indoor Air Quality and comply with minimum ASHRAE fresh air requirements.

Building Management SystetfBMS) - The existing control systerhas software support issues and
should be evaluated for replacement with the meagpr building HVAC overhaylwhich should assure

that theautomatic temperature control systemtfw entire buildingis upgraded to a DDGtate of the art
system

Premium Motors Select NEMA Premium motors when replacing motors that have reached tioé end
their usefubperatingdives.

Replacing T12 fixtures with T8 fixtures with electronic ballasts:
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On the day of the site visit, SWA completed a lighting inventory ofCthefield Avenue Elementary
School (see Appendix A). The existing lighting consists of many T8 fluorescent fixtures with
electronic ballasts, and a T12s. Many of the lights inGasefield Avenue Elementary Schappear

to have been upgraded to T8 fixtures. SWA has performed an evalohtipgrading all the T12
magnetic ballast fixtures to T8 electronic ballast fixtures. The labor in all these installations was
evaluated using prevailing electrical contractor wages.Gdmdield Avenue Elementary Schaoay

decide to perform this work i in-house resources from its Maintenance Department on a
scheduled, longer timeline than otherwise performed by a contractor, to obtain séh@gstimated

cost for replacing T12sith T8s is ¥4,555 with a payback of approximately52years. This
investment cannot be justified by energy savings alone and should be considered as part of a major
renovation plan.

Category Il Recommendations: Operations and Mainte nance

il
f

Boiler Room Piping Insulation Insulatebare hot water piping to efficiently deliver heat where required
and provide personnel protection.

Weather Stripping / Air Sealing SWA observed that exterior door weatBéipping in places was
beginning to deteriorate. Doors and vestibules should be observed annually for deficient -weather
stripping and replaced as needed. The perimeter of all wifrdanes should also be regularly inspected
and any missing or deteriorated caulking should beardked to provide an unbroken seal around the
window framesSWA recommends the removalwindow AC units duringthe heating season if possible

in order toreduce the loss of expensive conditioned air. If the removal of these units is not possible, SWA
recommends a product similar to Chill StBpwhich effectively creates an air barrier and seal around the
units. Any other accessible gaps or penetrationsha thermal envelope penetrations should also be
sealed with caulk or spray foam.

Water Efficient Fixtures & Controls Adding controlled on / off timers on all lavatory faucets is a-cost
effective way to reduce domestic hot water demand and save vitatéting staff can also easily install
faucet aerators and / or leflow 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-tmst way to save water and energy. Retrofitting with
more efficient wateconsumption fixtures / appliances will save both energy and money through reduced
energy consumption for water heating, while also desitgavater / sewer bills.

Domestic Hot Water Consider setting the heaters to produce hot water at or beloW 2@l installing

timers on electric heaters with storaged set so that the heating elementainly operate during off

hours Savings can & realized (actual savings will depend on the difference between standard and off
peak rates).

Energy Star labeled appliances such as refrigerators should replace older energy inefficient equipment
Smart power electric strips with occupancy sensors shmuldsed to power down computer equipment
when left unattended for extended periods of time

Create an educational program that teaches both students and their teachers how to minimize their energy
use in the classroom. The US Department of Energy difsganformation for hostingnergy efficiency
educational programs and -X lesson plans, for more information please visit:
http//www1.eere.energy.qgov/education/
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Category Il Recommendations: Energy Conservation Measures

Summary table
ECM# Description of Highly Recommended & Year Payback ECMs
1 Install a 5kW Wind system to reduce annual electric consumption and demand as well as
become an educational tool for the school
Install Vending Miser on Drinks and Snacks Vending Machines
332'1éL Upgrade school lighting: incandescent to CFLs, occupancy sensors for some offices and E
; fluorescents to LED
3.3
4 Install dampers on 6 newer boilers in 200 wing
5 Undertake retro-commissioningof building systems and controls to optimize performance
Description of Recommended 80 Year Payback ECMs
6 Install a 5kW PV system to reduce annual electric consumption and demand as well as
become an educational tool for the school
7 Upgrade primary classroom controls to digital programmable controls tied into the Building

Management System
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ECM #1.: Install 5SkW Wind System
Please see section 5: RENEWABLE AND DISTRIBUTED ENERGY MEASURES
ECM#2: Install Vending Misess

Description:

The Faculty Lounge has one Drinks and one Snacks vending mdemargy vending miser devices are now
availablefor conservingenergywith these vending machineé h e r e need to putchase new machines to
reduce operating costs andegnhouse gas emissions. When equipped withvéireling miser devices
refrigerated beverage vending machines use less energy and are comparable in daily energy performance tc
new ENERGY STAR qualified machine¥ending miser devices incorporatenovative energysaving
technology intosmall plugandplay device that installs in minutes, either on the wall or on the vending
machine.Vending miser devices usePassive Infrared Seng@lR)to: Power down the machine when the
surrounding area is vacarklonitor the room's temperatyr@utomatically repower the cooling system at

one to threehourintervals, independent of sajdsnsure the product stays cold

With the Snacks vending miser devicenaximum energy savingsan beachievel, that result in reduced
operating costs and decreased greenhouse gas emissions with existing m&claioks. vending miser
devicesalso usea Passive Infrared Sensor (PIR) to determine if there is anyone within 25 feet of the machine.
It waits for 15 mintes of vacancy, then powers down the machine. If a customer approaches the machine
while powered dowrthe snacks vending miseitill sense the presence and immediately power up.

Installation cost:

Estimated installed cost: $430
Source of cost estimateww.usatech.corand established costs

Economics(without incentives).

Installed Cost 1st year energy savings Lifetime Annual
ROI Carbon
ECM description | Estimate | pemand| | . | savings| KBWY | sPP| Lom | Cost o, | Reduced
Source | Use | Unit Unit Isq Savings (Ibs of
$ /mo lyear$| 'y $
CO2)
. . WWW.
pstal Drinks& Snacks | - g430 | usatech.| 2,536| kwh 07| - 413 01| 10| 12| 4066 705| 3474
endingmisers com

Assumptions: SWA assumes energy savings based modeling calculator foundratisatech.com

Re bates/financial ince ntivesThis measure does not qualify for a rebate or financial incentive at this time.
Options for 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://mww.njcleanenergy.com/commereiadlustrial/programs/njismartstartbuildings/nfsmartstart
buildings
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ECM#3: Building Lighting Upgrades
Description:

On the day of the site visit, SWA completedightinginventory of the Canfield Avenue Elementary School
(see Appendix A). The existing lighting consists of many T8 fluorescent fixtures with electronic ballasts, and
a few incandescent lights and T12s. Many of the lights in the Canfield Avenue Elementaryapgezo to

have been upgraded to T8 fixtures and LED lighted Exit signs. SWA has performed an evaluation of
upgrading incandescent bulbs to CFLs, installing occupancy sensors in offices and bathrooms (and
classrooms as it makes sense) that may be lefcup@d a considerable amount of time throughout the day
and replacing lfiorescent EXIT sign with LED typelhe labor in all these installations was evaluated using
prevailing electrical contractor wages. The Canfield Avenue Elementary School may demadéonm this

work with inrhouse resources from its Maintenance Department on a scheduled, longer timeline than
otherwise performed by a contractor, to obtain savings. SWA recommends at a minimum that the
incandescent bulbs be replaced with CFLs, occupaetgors be installed in a number of offices and
bathrooms. See Appendix A for recommendations.

Installation cost:

Estimated installed cost4$310
Source of cost estimatdRSMeans Published and established costs

Economics(Some of the options consle red with ince ntives)

Installed Cost 1st year energy savings Lifetime Annual
ECM roi | Carbon
descrinti i . kBtu | SPP| LoM Cost Py Reduced
eoerption | Estimatel g oo | use | unit | Pemand| ypy; | Savings Isq Savings ° | (s of
$ /mo /year $ ft $ CO2)
RS
Means,
3.1- Lit
replace 31 Search
occupancy $2,790 NJ ' 8,418 | kWh 2.2 kw 1,372 0.5 2.0 12 13,497| 32.0 11,533
sensors with Clean
INCENTIVES Energy
Program
3.2- RS
replace 58 | ¢ 150 | Means, | 1 919 kwh 05| kw 385| 01| 30| 7| 2379]|150| 2629
incandescent Lit
lamps to CFL Search
33- RS
replace 2 Exit mteans,
fluorescent $360 | Search, | 464 | kwh 01| kw 76| 00| 48| 20| 1205|104 636
with LED NJ
with
INCENTIVES g\e;gy
Total $4,310 10,802 | kWh 29| kw | 1,833 24| 11| 17,179| 26.4| 14,798
Proposed
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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 2 hrs/yr to replace 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 i$20.

NJ Clean Energy LED Exit signs ($1620 per fixture)
Maximum incentive amount i4&

Options for 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://imww.njcleanenergy.com/commereiadlustrial/programs/njsmartstartbuildings/nfsmartstart
buildings
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ECM#4: Install Boiler Dampers
Description:

The newer boiler room servicing the 200 wing is locatetien200 wing and houses six (6) natural gas fired
modularatmospheridoilers, Model PF&-PIN, manufactured by Weil McLairl he rot water boilers are
provided with vent hoodbut without automatedent dampers installedVhen a boiler is not firing theent
dampershould beclosed. This wouldreduc air flow through the boilerthusretaining heain the systemAn
automatic flue dampek a device which closes the heating flue when the boiler is "off" soittladn't
continue to lose building heat upetlchimney It is a device to reduce heating costs and save on hegtig
consumption. When the heating system has turned off at the end of an "on" cycle of burning fuel, the
automatic flue damper electric motor turns a baffle inside of the flue vent atonngpe to a position
"across" the pipe so that the airflow inside the pipe is blocked or stop@édl recommends installing vent
dampers on each boiler vediiict since these boilers operate in the de@dmode and are not all firing at the
same time catinuously.

Installation cost:

Estimated installed cost: $4,080
Source of cost estimate: Similar projects

Economics(without incentives).

Installed Cost 1styear energy savings Lifetime Annual
Carbon
ECM kBtu Cost | ROI
S i i SPP| LoM Reduced
description| ESUMA| g5 00 | Use| Unit | Demand| Unit | S3VIN9S | gq Savings| % Ibs of
$ lyear $ (Ibs o
ft $ CcOo2)
install 6
boiler vent
dampers in Similar
the 200 $4,080 ; 643 | therms - - 1,048 0.0| 3.9 12 10,309| 12.7 7,523
. Projects
wing
boiler
room

Assumptions: Since the utilty bills have some accounting fluctuations, it is difficult to determine the
amount of energy used for heating the Canfield Elemeeinpol. Based on experience with similar schools,
SWA estimated the heating energy consumption. Typical savings for installing vent dampers range from 6
12%, as a percentage of the energy consumption for the boilers. SWA assumed 8% savings.

Rebates/ financial incentives: There are currently no incentives for this measure at this time.

Options for 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://mww.njcleanenergy.com/commereiadlustrial/programs/njsmartstartbuildings/nfsmartstart
buildings
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ECM#5: RetrooCommissioning
Description:

Retreacommissioning is a process that seeks to improve how building equipment and systems function
together. Depending on the age of the building, retromissioning can often resolve problems that occurred
during desigror constructiorand /or address problems that have developedr oughout t he bu
Owners often undertake retcommissioning to optimize building systems, reduce operating costs, and
address comfort complaints from building occupants.

Sincethe systems at th€anfield Avenue Elementary Schoodve undergone renovations in the last ten
years, and the building continues lbave concernswvith thermal comfort control, SWA recommends
undertaking retraommissioning to optimize system operatioradsllow-up to completion of the upgrades.

The retrecommissioning process should include a review of existing operational parameters for both newer
and older installed equipment. During ret@mmissioning, théndividualloop temperatures should also be
reviewed to identify opportunities for optimizing system performance.

Installation cost:

Estimated installed cost6$,940
Source of cost estimate: Similar projects

Economics(without incentives):.

Installed Cost 1st year energy sangs Lifetime Annual
Carbon
ECM . , kBtu Cost | ROI
description | EStmate| g, 00 | yse | unit | PEMANA| ypy | SAVINGS Isq SPP LoM Savings | % Reduced
$ /mo Iyear$| " (Ibs of
$ CO2)
Retro Similar 36,520 kWh 9.7 kw
Commission | $61,940 Proi 13,649 7.6| 45 12| 134,255| 9.7| 90,667
ing rojects| 3 473| therms - -

Assumptions: Since the utilty bills have some accounting fluctuations, it is difficult to determine the
amount of energy used for heating and cooling@hefield Avenue Elementary Sohl Based on experience
with similar buildings, SWA estimated the heating and cooling energy consumption. Typical savings for
retrocommissioning range from-20%, as a percentage of the total space conditioning consumption. SWA
assumed 10% savings. MEséited costs for retroommissioning range from $0.82.00 per square foot.
SWA assumed $Q0 per square foot of a total square footagél®40 SWA also assumed on the average 1
hr/wk operational savings when systems are operating per design vs.ethdonenake more frequent
adjustments&nd included this with the annusvings.

Rebates/ financial incentives: There are currently no incentives for this measure at this time.
Options for 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/commereiadlustrial/programs/nismartstartbuildings/nfsmartstart

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

ECM#7: Upgrade Classroom Controls tigital
Description:

In 1999 a new 200 wing was added to the existing school representing about 25% of the Canfield School.
The 200 wing is has newer electrically Direct Digitally Controlled (DDC) unit ventilators and a Building
Management System (BMSJ5% of the building and mainly classrooms still operate 1970s vintage unit
ventilators, pneumatically controlled. The pneumatic thermostats in most classrooms are not operational and
repair parts are very difficult to come by. Temperature control in thpaees is controlled with difficulty,

mostly in the on / off mode and from the associated boiler room. The comfort temperatures in these
classrooms make it a challenge to keep focused on learning and teaching at times. These spaces are nc
setback at nighor afterhours and additional energy is used to keep the spaces warm, which would not be
expanded if controls were properly operating.

SWA proposes that the Canfield School replace the existing pneumatic controls to the older unit ventilators
with electonic programmable type and tie them into the newer BMS. SWA also recommends that the 1970
vintage older unit ventilators be replaced as they break down, since thmyane their usable expected.life

As new systems are installed, they should be compnisdito follow a preset agreed / designed schedule.

Installation cost:

Estimated installed cost: $135,000
Source of cost estimate: Similar projects

Economics(without incentives):.

Installed Cost 1st year energy savings Lifetime Annual
B Cost | ROI Carbon
ECM description i ; Ul SPP| LoM 0s Reduced
Estimate Source | Use Unit | Demand| Unit Savings Isq Savings % (Ibs of
$ lyear$| g $
CO2)
upgrade to digital
controls for Similar 30,588 kwh 8.2 kw
: $135,000 . 20,232 159| 6.7 12| 199,008( 4.0| 144,912
pneumatically operateq Projects
unit ventilators 8,804 therms -

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

used for heating and cooling the Canfield Elementary School. Based on experience with similar schools,

SWA estimated the heating / cooling energy use. SWsAirasd typical savings for scheduled setbacks of 10

deg F. Estimated DDC costs / installation are based on similar project and ~$1,000 for each input / output.

SWA also assumed on the avera@eb/yearoperational savings when systems are operatimapthy with
electronic controlys. the need to make more frequeaptairs /adjustmentsvith old pneumatic controls and
included this with the annuaévings.

Rebates/ financial incentives: There are currently no incentives for this measure at this time.
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Options for 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://mww.njcleanenergy.com/commereiadlustrial/programs/njsmartstartbuildings/nfsmartstart

buildings

5. RENEWABLE AND DISTRIBUTED ENERGY MEASURES
5.1. Existing systems
There ara &urrentlyanyexisting renewable energy systems.

5.2. Wind

ECM#1: Install 5kW Wind system

Wind power productiomay be applicabldor the Canfield Avenue Elementary School buildingation,
becauseof the thermal winds generated in the ar@arrenly, the Canfield Avenue Elementary School
building does not use any renewable energy systetdpdatedrenewable energy systems such as
Amagnetico vertical axis wind t ur biofisetsa poftibh\ofA WT )
the purchased eledtity for the building. Power stations generally have two separate electrical charges:
usage and demand. Usage is the amount of electricity in kilvwats that a building uses from month to
month. Demand is the amount of electrical power that a builtheg 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
utility s cost to provide enough electricity at tha
electricity use by a building, but also reduce

savings as well. SWA presents below the eados of installing a 5kW Wind systeto offset electrical
demand for the building and reduce the annual net electric consumption farilthieg, howeverthere
are insufficient guaranteed incentiies NJ rebates at this tinfer this investment. The€Canfield Avenue
Elementary School building ot eligible for a 30%ederaltax credit. TheMine Hill Board of Education
may consider applying for a grant and / or enga¥éiral Powergenerator / leaser who would install the
Wind system and thesell thepower at a reduced rate.

There are many possible locations for a 5kW Wind system installation on top of the building ample roof
area. The supplier would need to first determine via recorded analysis at the proposed location(s)
consistency and wind speealgailable.Area winds of 10 mph willrun turbinessmoothly and capture the
neededpower This is a roofmounted wind turbine (used for generating electricity) that spins around a
vertical axis like a merrgo-round instead of like a windmill, as do moraditional 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 power generating system could serve as a good educational tool and
exhibit for the communitylt is very important that Wind measurements and recordings are taken at
the chosen location for at least a couple of months to assure that sufficient wind and speed is

available for proper operation and to meet incentive re quire ments.
Installation cost:

Estimated installed cost: $40,000
Source of cost estimate: Similar projects
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Economics(with ince ntives):

Installed Cost 1styear energy savings Lifetime Annual
Carbon
ECM ROI
R i i SPP| Lom | Cost Reduced
description | EStmatel o, oo | yse | unit | PEMANA| ypyp | Savings| kBtu Savings | % (Ibs of
$ /mo /year$| Isqft
$ CO2)
install 5 kW
Wind
lsl\ﬁ’étEel{l"T‘f’\}té‘ $40,000 F?:g}('ﬂs 13,000| kwh 50| kw | 43719 07| 09| 25| 744,595| 70.5| 17,810
(upfront
$3.2/kWh)

Assumptions: SWA estimated the cost and savings of the system based on past wind projects. SWA
projected physicalimensions based on a Skidhviro Energies turbine systel8WA assumes that the
relatively low height (~30 ft) compared to the taller horizontal axis turbines is acce ptable to the NJ

BPU as long as the average documented annual wind speedis 11 mph at thb. h

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

spinning high altitude turbines
http://www.njcleanenergy.com/renewalgirergy/programs/renewab&nergyincentiveprogram

NJ Clean Energy- Wind Upfront Incentive Program, Expected jpemance bwdown (EPBB) is
modeled on an annual kWh production ef6,000 kWh for a $3.20/kWh upfront incentive level. This has
been incorporated in the above costs, however it requires proof of performance, application approval and
negotiations with thetility.

Options for 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/commereiadlustrial/programs/nismartstartbuildings/nfsmartstart

buildings
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5.3. Solar Photovoltaic
ECM#6: Install 5kW PV system
Description:

Currently, the Canfield Avenue Elementary Schodbes 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 staj@msrally have two separate
electrical charges: usage and demand. Usage is the amount of electricity in ¥itowatthat a building

uses from month to month. Demand is the amount of electrical power that a building uses at any given
instance in a montperiod. During the summer periods, when electric demand at a power station is high
due to the amount of air conditioner s, i ght s,
charges go up to offset the attthatlgivenyimes Photovsltaic t o
systems not only offset the amount of electric
electrical demand, resulting in a higher cost savings as wel. SWA presents below the economics, and
recommends at thisne thatCanfield Avenue Elementary Schduorther review installing a 5kW PV
systemto offset electrical demand and reduce the annual net electric consumption tharldiivey, and

review guaranteed incentivdeom NJ rebates to justify the investment.el@anfield Avenue Elementary
Schoolis also not eligible for a 30%ederaltax credi.Instead, he Canfield Avenue Elementary School

may consider applying for a grant and / or engage a PV generator / leaser who would install the PV
system and thesell the power at a reduced ratdCP&L provides the ability to buy SRECs at $600

MWh or best market offer.

There are many possible locations for a 5kW PV installation on the building Aoofsmmercial multi
crystalline 123 watt panel (17.2 volts, 7.16 ampa$ 10.7 square feet of surface area (11.51

watts per square footh 5kW 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
educationatool and exhibit for the community.

Installation cost:

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

Economics(with ince ntives):

Installed Cost 1st year energy savings Lifetime Annual
Carbon
ECM . . kBtu Cost | ROI
L SPP| LoM Reduced
description Estgr;nate Source | Use | Unit D?mand Unit | SAVINGS| g savings | % | (ps of
mo /year $
ft $ Cco2)
Install 5 kw
PV System
(with $1/W Similar
INCENTIVE | $30,000 . 5,902| kWh 50| kw 4,562 03| 6.6 25 77,698| 6.4 8,086
ard 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 (123 Wadis#ND
123UJF). 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).

Re bates/financial ince ntives:
NJ Clean Energy Renewable Energy Incentive Program, Incemtbased on $1.00 / watt Solar PV

application. Incentive amount for this application is $5,000.
http://www.njcleanenergy.com/renewatsigergy/programs/renewablenergyincentiveprogram

NJ Clean Energy Solar Renewable Energy Certificate Program. Each time a solar electric system
generates 1000kWh (LMWh) of electricity, a SREC is issued whichemaivd sold or traded separately

from the power. The buildings must also becomenmet¢red in order to earn SRECs as well as sell
power back to the electric grid. $3,600 has been incorporated in the above costs, however it requires
proof of performance,@lication approval and negotiations with the utility.

Options for 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://mwww.njcleanenergy.com/commereiadiustrial/programs/nismartstartbuildings/nfsmartstart

buildings

5.4. Solar Thermal Collectors
Description:

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

5.5. Combined Heat and Power

Degription:

CHP is not applicable fotthis building because b 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 effestive it would
require replacement of the existing HVAC system which stilhliesuseful operating yeadsft on it.

ENERGY PURCHASING AND PROCUREMENT STRATEGIES

6.1. Load profiles

The following are chars that showthe annual electriand natural gasoad profiles for the Canfield
Avenue Elementary School
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Electric Consumption

45,000
40,000
35,000
30,000
= 25,000
-
5
£ 20,000
~—
<=
= 15,000
=
10,000
5,000
0]
™~ ™~ ™~ o0 o0 o0 (s 0] o0 o0 o0 o0 o0 (s 0] o0 o0 (o)} (o) (o)} (#)] (o)} (o) (o))
@ 2R Q2 QY Q Q2 2 Q Qe Q@ @ @ @ 2 g Q Q@ Q
= = 8] [ o = ] = [ = [=4] [« T = 8] [ o = ] = [ =
s2823 &8s 2228828383528 327
month / year

Some minowunusuak lectricfluctuationsshownmay be due to adjustments between estimated and actual
meter readingsAlso, note on the following charhow the electrical Demand pealesxcept fora few
unusual fluctuation anomalie®)llow the electrical consumption peaks.

Electric Consumption and Demand
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The following is a chartof the natural gas annual load profile for the buildipgaking in the coldest
months of the yeaand a chart showing gas consumptioiiowingt he fAheating .degree
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Natural Gas Consumption
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6.2. Tariff analysis

Currently, natural gags provided to theCanfield Avenue Elementary Schoadé one gas metemith
Pepcoacting asthe supply andNJNG acting as th&ansport company. Gas provided byPepcoat a
general service ratd. h e s u gepdral service éate for natural gas charges a meateeprice based

on ue and theCanfield Avenue Elementary Schoilling does not breakdown demand cofis all

periods Demand prices are reflected time utilty bills and can be verified by observing the price
fluctuations throughout the year. Typically, the natural gas prices increase during the heating months
when natural gas is used by thet water boilemunits. The high gas price per therm fluetionsin the
summermay be due to high energy costs that occurred in 2008 and low use caps rfontieating
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months.Thus the building pays for fixed costs such as meter reading charges during the summer months.
So June, July and August cap payment are excluded from the following chart.

2009 Natural Gas Consumption & Cost / Month
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The Canfield Avenue Elementary Schadsldirectmeteredvia one mainmete) and currently purchase
electricity fromJCP &L at a general service rate. The gahservice ratdéor electriccharges g market

rate based on esand theCanfield Avenue Elementary Schdualling doesshow abreakdowrof demand

costs. Demand prices are reflected in the utility bills and can be verified by observing the price
fluctuations throughout the year. Typically, thlectricityprices increase during tle®olingmonths when
electricityis used by thevindow ACs andooftop airhandling units

6.3. Energy Procurement strategies

The Canfield Avenue Elementary Schoekteives natural gawia oneincomingmeter Pepcasupplies the
gasandNJNGtransports it. There BotanESCO engaged in the process. Bmergy Services Company
(ESCO) is aconsultancy groughat engages in a performance based contract with a client firm to
implement measures which reduce energy consumption and costs in a tegcanddlihancially viable
manner. Electricity is also purchasedvia one incoming meterdirectly for the Canfield Avenue
Elementary Schodrom JCP&L without an ESCOSWA analyzed the utility rate famatural gas and
electricity supplyover an extended periodElectric bill analysis shows fluctuationg to28% over the

most recent 12 month periddatural gas bill analysis shows fluctuatiansto63% over the most recent

12 month periodSome of these fluctuations may have been caused jogtments between estimated
and actual meter readingsthes may bedue to unusual high and escalating energy costs in 338
recommends thahe Mine Hill TownshipBoard of Educatioffurtherexplore opportunits of purchasing

both natural gas arelectricity from ESCQ@ in order to reduce rate fluctuation and ultimately reduce the
annual cost of energy for tl@anfield Avenue Elementary SchooAppendixB contains a complete list

of third party energy suppliers ftne Mine Hill Townshipservicearea The Canfield Avene Elementary
Schoolmay want to consider partnering with other school districts, municipalities, townships and
communities to aggregate a substantial electric and natural gas use for better leveraging in negotiations
with ESCOs and of improving the pricirsfructures. This sort of activity is happening in many parts of
the country and in New Jerseilso, the Canfield Avenue Elementary Schasbuld not be eligible for
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enroll ment in a Demand Response Program, becau
minimum of 100 kW electric demand when requested by the utility during peak demand periods, which is
the typical threshold for considering this opti@emam Response could be an option in the future when

the Canfield Avenue Elementary Schamhy install a large enough bagg emergency generatdrhe

following charts show th€anfield Avenue Elementary Schambnthly spendinger unit of energyn
2008.

2009 Unit Cost Paid for Electricity
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7. METHOD OF ANALYSIS

7.1. Assumptions and tools

Energy modeling tool:  established / standaitustry assumptions
Cost estimates: RS Means 200&Facilities Maintenance & Repair Cost Data)
RS Means 2009 (Building Construction Cost Data)
RS Meang009 (Mechanical Cost Data)
Publishedand established specialized equipnmmeaterial and labotosts
Cost estimates also based on utility bill analysis and prior experience with
similar projects

7.2. Disclaimer

This engineering audit was prepared ugimg most current and accurate fuel consumption data available

for the site. The estimates that it projects are intended to help guide the owner toward best energy choices.
The costs and savings are subject to fluctuations in weather, variations i gualidintenance, 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 COMPREHENSIVEEVALUATION FOR
CODE-COMPLIANCE OR HEALTH AND SAFETY ISSUES.THE 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

Canfield Ave. Elementary School Existing Lighting Conditions Proposed Lighting
Measured Energy further W-
Location in Lighting Fixture |Ballast] No.of Type of | WattsiL | Hr: EneryLiss baye Firure |Ballast] No.of | No.of | Type of | Watts/| Hrs/ H3e il re"gﬁ:(a\:én
# |Bigg| Fir Level in No. of Lamps (Watt hours / | Controls | lighting ; : (Watt | Controls | Power
Building Foot- Type Type | Firdures Lamp amp | Day day) soealklay Type | Type | Fidtures |Lamps| Lamp | Lamp | Day = (Wats) with
candles day) oesupancy,
sensors
1] ¢ [1st 100 2655 |4F34T12| M 5 4 F 3| 3 6120 28 Y |aFz | E 15 [} F 32 | 3 | 4590 | 2S | 1920
2 | ¢ |1t 101 57-98_|4F34T12| M 15 [ F EE 5120 28 [ G 15 4 F 32 | 3 | 4590 | 2S | 1920
3| c [1a]| 0o o9 lopauriz M| 4 2 Fo| aa |1a] 3808 15 0 ferem| 4 Fo| 32 [1a] 285 | 15 | 25
01 comidor Exit Exit
4|c | o . (inoandy| - 1 1 I 5 |24 600 < n itb 3 1 1 F 1 [24] 24 = 1
5 [ C [ist 103 34-43_|2FA0TI2| M 12 2 F w_|7 6720 28 v |eFm| E 12 2 F 32 | 7 | 5040 | 25 | 768
6 | C |ist 102 34-38_ | 2F34T12| M 12 2 F u_| 7 5712 28 v |zF2 | E 12 2 F 32 | 7 | 4284 | 2S5 | 768
7| ¢ e rc”r‘;'(fd”uf 1526 | 2FRT | E 35 2 F 2 [ 14| 330 18 n JeFnm| E 35 2 F 32 |14 31360 | 1S | 2240
8 | C |ist 104 138 |2F34T12| M 12 2 F | 7 5712 25 v |eFm | E 12 B F 32 | 7 | 4284 | 25 | 768
9 [ C s 105 1318 |2F34T12| M 12 2 F u_| 7 5712 28 v |z | E 12 2 F 32 | 7 | 4284 | 2S5 | 768
0] C [1st 106 1318 |2F34T12| M 12 2 F 3| 7 5712 25 v |z E 12 2 F 32 | 7 | 4284 | 2S | 768
1] c [ist 107 14-Aug_|2F34T12| M 12 2 F 34 | 7 5712 28 v |2Fm | E 12 2 F 32 | 7 | 4284 | 7S | 768
2] ¢ [1st 108 61-165 |2F34T12] M 12 2 F 34| 7 5712 28 [ G 12 2 F 32 | 7 | 4284 | 25 | 768
3] C |1t 109 27-24 | 2F34T12| M 12 2 F I 5712 28 Y |2F28] E 12 2 F 32 | 7 | 4284 | 25 | 768
R 110 2724 |2F34T12| M 12 2 F 4| 7 5712 28 Y |2F:2B| E 12 2 F 32 | 7 | 4284 | 2S5 | 768
15| C [1st 111 22 [2F40TI2| M 12 2 F w_| 7 6720 25 Y |2F2® ] _E 12 2 F 32 | 7 | 5040 | 2S | 768
mid 100
18| C |1st| ot e 60 |2F2T8| E 35 2 F 2 | 14| 330 18 n Jormme| E 35 2 F 32 |14 | 3130 | 15 | 2240
mid 100
7| ¢ |1et| omdorent | 3 |1F4OTIZ| M 4 1 F o | 14 2240 18 n JeFm| E 4 1 F 32 | 14| 1680 | 1S | 128
mid 100 ,
18] ¢ [stf e . 1CF7Exit ) 1 CFL 7 |2 33% i n |eitLen 2 1 cFL | 7 | 24| 3 . 14
9] C |1t 113 67 [4F34T12] M 3 4 F % | 7 2656 25 [l G 3 4 F 32 | 7 | 2142 | 2S | 384
20| C |1st| 113 bath 21 |2F34T12|_M 1 2 F 34 | 3 204 1S W |2F2m| E 1 2 F 32 | 3| 153 1S 64
21 | C |1st| gilsbath 25 |2F34T12| M 4 2 F 34 | 7 1504 15 n_ |2F2m8 | E 4 2 F 32 | 7 | 1428 | 1S | 256 571
sprinkler
2| c [1s] SO 7 incand | - 2 1 | 60 | 4 480 28 n CFL - 2 1 CFL | 15 | 4 | 120 28 30
23] C st 115 67 |4F34T12| M 3 4 F 34| 7 2856 28 [ G 3 4 F 32 | 7 | 2142 | 2S5 | 384
24 | C |1t 115 49 [2F3aTiz| M 2 2 F 34 | 7 952 15 "l EEE 2 2 F 32 | 7| 4 1S | 128
25 | C_|1st| nurse's baih ! incand |- 1 i | 0| 4 160 1S n CFL E 1 1 CFL | 15 | 4 | 60 1S 15
26 | C_|1st| boiler room 58 incand |- 2 1 | o0 | 2 360 15 n CFL B 2 1 CFL | 15 | 2 | 60 1S 30
27 | C |1st| boysbath | 4475 |2F34T12| M 3 2 F 34| 7 1428 15 n__|2F32T8 3 2 F 32 | 7 | 1071 | 1S | 192 428
8| C |14 h”f:;:;:"‘* 11 |2F34T12| M 1 2 F u |7 478 15 n fer2m| E 1 2 F 2 | 7| 3% 1s 64 143
29| ¢ [1st]closetbyboys| 17 |2F3aTiz[ wm 1 2 F 4 1 68 18 n JeFm| E 1 2 F 2| 1| 51 18 64
30 | C |ist| copyroom | 43-160_|2F34T12| M 3 2 F 34| 7 2856 1S Y |2F2] E 6 2 F 32 | 7 | 2142 | 1S | 384 857
31 C st 17 70 [4F34Ti2| M [k 1 F M| 7 10472 28 v |erem | E 11 4 F 32 | 7 | 7854 | 2S | 1408
2] C |ist 117 70 [4F20T12] M 1 2 F 20 | 7 280 25 [ G 1 2 F 32 | 7 | 210 2s 64
B[ C |1st 116 32:223_|2F34T12| M 12 2 F 34| 7 5712 28 v |eFm| E 12 2 F 32 | 7 | 4284 | 25 | 768
34| C |ist 119 20-27 | 2F96T12| M 4 2 F % | 7 5376 B v |zrz | E 12 2 F 32 | 7| 4032 | 1S | 768
3] C st 119 2027 |4F34T12| M 3 1 F | 7 2656 1S Y |aF28 | E 3 [ F 32 | 7 | 2142 | 1S | 384
% | c |1s] 11 ;:&"“' 51 oFnmB| E 35 2 F 2 |14 31360 15 n feFrmm| E 35 2 F 32 |14 3130 | 15 | 2240
7| c |1a| 1 ;g"‘“‘“” . ExtLED| - 1 1 CFL 1 24 24 . n  [ExtLED| - 1 1 CFL 1|24 24 2 1
B | c =] g:&““” < 1CF7Exit 1 1 CFL 7 | 168 - n |eiLen 1 1 cFL | 7 | 24| 188 s 7
| c s °””‘w:“°";m” 15 |armm| E 1 4 F 2 | 1| 192 18 no Jermm| e 1 1 Fols2 ||| 15 | 1
wofc| ED";;';;DD 45 | 2F2m8| E 4 2 F 2 |14 3584 18 n Jorame| E 4 2 F 32 |14 | 384 | 15 | 266
4| c st Cm”v:”n;m 45 |2FT2| M 1 2 F 3 |14 952 18 n fzrem| € 1 2 F 32 | 14| 714 18 64
42 | C_|1st| mensbath 19 |2F34T12| M 3 2 F 34| 7 1428 15 n_ |2F2m | E 3 2 F 32 | 7| 1071 | 1S | 192 428
43 | C |ist| grlsbath | 1622 |2F34T12| M 3 2 F u | 7 1428 1S n_ |2r2m | E 3 2 F 32 | 7 | 107 | 1S | 192 428
44 | C |1st]  stage 4 incand |- 5 1 | 75 | 2 300 15 n CFL 5 2 1 CFL_| 15 | 2 | 60 1S 30
sta ge sp ot
45| ¢ |1st| TR 3 incand | - 40 1 | 75 |05 1500 18 n CFL = 40 1 crL | 15 [05]| 300 1s | 600
| c |r1a]| gymal 736 | incand | - 25 1 150 | 9 33750 15 n ferem| E 12 2 F 32 |9 6912 | 15 | 768
purpose room
gym all ~ ~ ~ ~ .
| sl o am 1CF7Exit 3 1 CFL 7 | 504 n |EditLED <] 1 CFL | 7 | 24| s04 21
48 | C |1st| kitchen 36 | 4F2T8 | E 10 4 F 2 |7 8960 28 n_ |4Fmm| E 10 4 F 32 | 7 | 8960 | 25 | 1280
49 | C [1st| kitchen 3 1CF7Ext| - 3 1 CFL 7 | 504 3 n_ |ExtlED] - 3 1 CFL | 7 |24 s04 s 21
50 | C |1st|kitchen office - 1CF7Ext| - 3 1 CFL 7 | 504 . n Ieditleo| - 3 1 CFL | 7 | 24| 504 - 21
51| ¢ |1st|kitchenoffice| 36 | 4F32T8 | E 1 4 F 2 |7 896 18 n aF2m| E 1 4 F 32 [ 7| 8% 15 | 128 358
room with
52| ¢ f1st] o] 3t |2FaoTi2| M 3 2 F w0 |2 480 15 n Jeeem| E 3 2 F 32 | 2| 360 18 | 192
53| ¢ e "C‘fj:‘:‘ad[f:’ 2533 [2F34T12| M 2 2 F |14 1904 15 n JeFnm| E 2 2 F 32 | 14| 1428 | 1S | 128
54| C |1st 'gen’“:;j:’ 3 1CF7Exit 3 1 CFL 7| 504 - n |EsitLeD 3 1 CFL | 7 |24 504 < 21
55 | C |1st| traphy cases - 4F30T12| M 8 2 F w0 |7 2520 18 n aFnm| E 6 2 F 32 | 7] 1890 | 1S | 384 756
5| C |1t c’;‘;f‘;:’ - 42T | E 8 4 F 2 |14 1433 18 n 4| E 8 4 F 32 |14 | 14338 | 15 | 1024
57| c |1 :’;‘;fgsv 3 oF2T8 | E 1 2 F 2 |14 8% 15 n foFrmm| E 1 2 F 32 | 14| 8% 18 64
58 | ¢ [1st|118 mediarm| 3935 |eF34T12[ M 13 6 F w0 |7 16380 18 n o |fer2m| E 13 6 F 32 | 7 | 12285 | 1S | 2496 | 4914
Exit Exit
59 | C |1st|118 mediarm| - (inoand) | - 1 1 I 0 |24 720 . n D 5 1 1 F 1 | 24| 24 . 1
60 | C |1st|310restoom| 48 | 4F32T8| E 1 4 F 2 |1 128 15 4FRT| E 1 4 F 2 |1 1= 18 | 128
61 C |1st] 310 81-76 | 4F34T12| M 3 4 F |7 5712 2 bickl [ G 6 4 F 32 | 7 | 4284 | 2bill | 768 1714
62 | C |1st]| 310 kitchen 60 [4F34T12| M 1 4 F u_ |7 952 1S n_ |am| E 1 4 F 32 | 7| 4 1S | 128 286
63| Cc |1st] 311 -2 |4F34112] ™ 4 4 F u |7 3808 2 bl v |amm]| E 4 4 F 32 | 7 | 285 | 2bik | 512 122
64 | C |1st] 312 4875 |4F34T12| M 4 4 F u |7 3808 23 v |ermm| E 4 4 F 32 | 7 | 285 | 2S | 512 1142
65| c |1s| 313 45 [4F3am2| M 2 4 F |7 1904 25 n_ a2 E 2 4 F 32 | 7 | 1428 | 2S5 | 25 571
66| C |1st] 314 45 [4F3ami2| M 2 4 F |7 1904 2 ikl n 4w E 2 4 F 32 | 7 | 1428 | 2bill | 256 571
music room
67 | ¢ |1st| middle 1832 |2F34T12| M 9 2 F u | 14 8568 15 n fer2m| E 9 2 F 32 | 14| 6426 | 1S | 576
corridor
music room
68 | C |1st| middle - 1CF7Ext| - 2 1 CFL 7 | 3% . n Ieditleo| - 2 1 CFL | 7 | 24| 3 s 14
corridor
69 | C |1st|123musicrm| 44-250 [4F34T12| M 13 4 F u |7 12376 | 2bidl v |ermem| E 13 4 F 32 | 7| 9282 | 2bi | 1664 | 3713
70 [ C |1st] 123a 35 [4F34Ti2| M 2 4 F 34| 7 1504 2 bi-lvl 0 |4F2m ] E 2 4 3 32 | 7 | 1428 | 2 bihl | 256 571
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Note: Last table column shows additional electrical savings if the decision is to chargyetohes
to occupancy sensors.
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