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INTRODUCTION

On July 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 of the Canfield Avenue Elementary
School building located at 42 Canfield Avenue, Mine Hill, NJ.

This report contains the energy audit findings for the Canfield Avenue School. The current conditions and
energy-related information were collected in order to analyze and facilitate the implementation of energy
conservation measures for the building.

The Canfield Avenue School building was built in 1953 and houses the Mine Hill only elementary school.
Several additions, upgrades to the infrastructure and mechanical systems have occurred over the years, with
major additions / renovations in 1958, 1982, 1988 and 1999. The building consists of 61,940 square feet of
conditioned main space. The peak occupancy for the Canfield School building is approximately 46 teachers /
administrators and 375 students at any given time during weekdays, while school is in session, September
through June. Separately, the Mine Hill Board of Education administrative staff of 19 works the full year on
regular office hours. During the summer months, 17 teachers / staff continue administrative work and about
40 students use the building. 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 audit is to provide sufficient information to the Mine Hill Board of Education to make

decisions regarding the implementation of the most appropriate and most cost effective energy conservation
measures for the Canfield School building.
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EXECUTIVE SUMMARY

The energy audit performed by Steven Winter Associates (SWA) encompasses The Canfield Avenue
Elementary School building at 42 Canfield Avenue, Mine Hill, New Jersey 07803. The Canfield Avenue
School building is a one story building with a combined floor area of 61,940 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 newer 200 wing of the building and an older boiler room serves the
100 and 120 wings of the building

Based on the field visits performed by the SWA staff on July 14", 15" and 16", 2009 and the results of a
comprehensive energy analysis, this report describes the site’s current conditions and recommendations for
improvements. Suggestions for measures related to energy conservation and improved comfort are provided
in the scope of work. Energy and resource savings are estimated for each measure that results in a reduction
of heating, cooling, and electric usage.

In the last 12 months from Aug 2008 to July 2009, the Canfield Avenue Elementary School consumed
365,200 kWh or $59,528 worth of electricity and 34,739 therms or $58,792 worth of natural gas. The joint
energy consumption for the building, including both electricity and natural gas, was 4,720 MMBtu of energy
that cost a total of $118,320.

SWA benchmarked the Canfield Avenue Elementary School using the U.S. Environmental Protection
Agency’s (EPA) Energy Star Portfolio Manager Energy benchmarking system. The building performance
rating received is a score of 46 when compared to other buildings of its kind. This indicates that there are
good opportunities for the Canfield Avenue Elementary School to decrease energy (natural gas or electric use
or a combination thereof) use to reach a more desirable Energy Star rating of 75. The site energy intensity and
use is 76 kBtu/ft*> yr compared to average buildings of its kind consuming 74 kBtu/ft’ yr. Implementing this
report’s highly recommended Energy Conservations Measures (ECMs) will reduce use by approximately 9.1
kBtu/ft’yr, with an additional 16.2 kBtu/ft’yr 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/ft’yr reduction, which when implemented would bring the building beyond an Energy Star rating of
75.

Based on the assessment of the Canfield Avenue Elementary School, SWA has separated the
recommendations into three categories (See Section 4 for more details). These are summarized as follows:

Category | Recommendations: Capital Improvement Measures

e 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 costs. There is better
control offered by the newer units, although the energy savings improvements are negligible.

o Replace Domestic Hot Water (DHW) heaters - as they reach the end of their useful operating lives with
natural gas fired units and Energy Star models wherever possible.

e New Boilers - Replace the existing 2 boilers in the 100 wing boiler room, which are at the end of their
useful lives. An upgrade to condensing type boilers with efficiency in the high 85% cannot be justified by
energy savings alone.

e Window Replacement - As part of a capital improvement plan replace all older and energy inefficient
windows with newer models with thermal breaks, dual glazing and a low-e rating.

e Replace Exhaust Fans - Many of the building exhaust fans are operating at the end of their useful
operating lives. The fan motors are small, and the replacement units will have negligible energy savings.
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e Building Management System (BMS) - The existing control system has software support issues and
should be evaluated for replacement with the next major building HVAC overhaul.

e Premium Motors - Select NEMA Premium motors when replacing motors
Replacing T12 with T8 fixtures with electronic ballasts 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

o Boiler Room Piping Insulation - Insulate bare hot water piping to efficiently deliver heat

e Weather Stripping / Air Sealing - Doors 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 caulk or spray foam.

e Water Efficient Fixtures & Controls - Retrofitting with more efficient water-consumption fixtures /
appliances will save both energy and money through reduced energy consumption for water heating
Domestic Hot Water - Set the heaters to produce water at or below 120 °F and install timers
Energy Star labeled appliances such as refrigerators should replace older energy inefficient equipment.

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

e 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.

Category 111 Recommendations: Energy Conservation Measures - Upgrades with associated energy
savings

At this time, SWA highly recommends a total of 5 Energy Conservation Measures (ECMs) for the Canfield
Avenue Elementary School that are summarized in the following Table 1. The total investment cost for these
ECMs with incentives is $110,760. SWA estimates a first year savings of $60,662 with a simple payback of
1.8 years. SWA estimates that implementing the highly recommended ECMs will reduce the carbon
footprint of the Canfield Avenue Elementary School by 134,272 Ibs of CO,. SWA also recommends another
2 ECMs with 5-10 year payback that are summarized in the following Table 2.

There are various incentives that the Mine Hill Township Board of Education could apply for that could also
help lower the cost of installing the ECMs. SWA recommends that the Canfield Avenue Elementary School
apply for the NJ SmartStart program through the New Jersey Office of Clean Energy. This incentive can help
provide technical assistance for the building in the implementation phase of any energy conservation project.
A new NJ Clean Power program, Direct Install, to be rolled out soon, could also assist to cover 80% of the
capital investment.

Specifically, the building could qualify for $620 for installing the recommended wall-mounted occupancy
sensors and $40 for installing LED Exit signs. The Canfield Avenue Elementary School could also take
advantage of incentives based on the installation of a photovoltaic (PV) system. Currently, the New Jersey
Office of Clean Energy offers a Renewable Energy Incentive program that would pay $5,000 for the
installation of a 5kW PV system. There is also an incentive that issues a Solar Renewable Energy Certificate
for every 1,000kWh (IMWHh) of electricity generated that can be sold or traded for the current market rate of
electricity. $3,600 of SRECs may be received annually; however it requires proof of performance, application
approval and negotiations with the utility. There is also a utility-sponsored loan program through JCP&L that
would allow the building to pay for the installation of the PV system through a loan issued by JCP&L.

The following two tables summarize the proposed Energy Conservation Measures (ECM) and their economic
relevance.
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Installed Cost 1st year energy savings Lifetime Annual
ECM ECM KB c Roj | Carbon
e ; i tu| SPP | LoM ost Reduced
# description Estimate - Demand - | Savings - %
p $ Source Use Unit mo Unit Iyear $ /sf? Savings (Ibs of
$ CO2)
install 5 kW
Wind System
with Similar
1 INCENTIVE $40,000 Projects 13,000 | kWh 50 | kW 43,719 0.7 09 25 | 744,595 | 70.5 17,810
(upfront
$3.2/kwh)
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 | Search. | g a1 | kwh 22| kw | 1372| 05| 20| 12| 13497 | 320| 11,533
sensors with NJ
INCENTIVES Clean
Energy
Program
replace 58 I?/Iseans
3.2 | incandescent $1,160 Lit ' 1,919 | kWh 05| kw 385 01] 30 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 00| 39 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 | 104 636
with NJ
INCENTIVES Clean
Energy
Retro- Simil 36,520 kwh 9.7 | kw
5 | Commission- | $61,940 P'rrgjLz:S 13649 | 76| 45| 12| 134255 | 97| 90,667
ing 3,473 | therms - -
Total
$110,760 - - - 18.3 | kW | $60,662 9.1] 138 17 | 772,147 | 36.0 | 134,272
Proposed
Definitions: SPP - Simple Payback (years); LoM: Life of Measure (years); ROI: Return on Investment (%)
Assumptions: Discount Rate: 3.2% per DOE FEMP; Energy Price Escalation Rate: 0% per DOE FEMP Guide lines
Note: A 0.0 electrical demand / month indicates that it is very low / negligible
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Table 2 - Recommended 5-10 Year Payback ECM's

Installed Cost 1st year energy savings Lifetime énrlljual
arbon
ECM ECM . . kBtu Cost ROI
# description | EStIMate | oo oo | Use unit | Demand |y | Savings Isq SPP | LoM Savings | % Reduced
$ /mo /year$ (bs of
ft $ C02)
install 5 kW
PV System
(with $1W Similar
6 INCENTIVE $30,000 projects 5,902 | kWh 50| kw 4,562 0.3 6.6 25 77,698 6.4 8,086
and
$600/IMWh
SREC)
upgrade to 30588 | Kkwh 82| kw
digital
7 | controls for ¢35 g | Similar 20232 | 159 | 67| 12| 199,008 | 40| 144912
pneumatically Projects
operated unit 8,804 | therms - -
ventilators
Total
$165,000 - - - 132 | kW | $24,794 | 16.2 6.7 14 | 281,975 49| 152,998
Proposed
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1. HISTORIC ENERGY CONSUMPTION
1.1. Energy usage and cost analysis

SWA analyzed utility bills from August 2007 through July 2009 that were received from the utilities
supplying the Canfield Avenue Elementary School with electric and natural gas.

Electricity - The Canfield Avenue Elementary School is currently served by one electric meter. The
Canfield Avenue Elementary School currently buys electricity from JCP&L at an average rate of
$0.163/kWh based on 12 months of utility bills for Aug 2008 to July 2009. The Canfield Avenue

Elementary School purchased approximately 365,200 kWh or $59,528 worth of electricity in the
previous year. The average monthly demand was 97 kW.

Natural Gas - The Canfield Avenue Elementary School is currently served by one meter for natural gas.
The Canfield Avenue Elementary School currently buys natural gas from NJNG (supplied by Pepco) at
an average aggregated rate of $1.692/therm based on 12 months of utility bills for Aug 2008 to July

2009. The Canfield Avenue Elementary School purchased approximately 34,739 therms or $58,792
worth of natural gas in the previous year.

The following chart shows electricity use for the Canfield Avenue Elementary School based on utility
bills for the 12 month period of Aug 2008 to July 2009.

2009 Electric Consumption
45,000
40,000
35,000
30,000
= 25,000
=
[=]
£
~ 20,000
=
2
15,000
10,000
5,000
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e 3 S = 8 L 2 = Z 2 = =
month / year

The following chart shows the natural gas consumption for the Canfield Avenue Elementary School based
on utility bills for the 12 month period of Aug 2008 to July 2009.
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2009 Natural Gas Consumption
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The following chart shows combined natural gas and electric consumption in Btu/ft2 for the Canfield
Avenue Elementary School, based on utility bills for the 12 month period of Aug 2008 to July 2009.

2009 Natural Gas and Electric Consumption /
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The following table and chart pies show energy use for the Canfield Avenue Elementary School based on
utility bills for the 12 month period of Aug 2008 to July 2009. Note electrical cost at $48/MMBtu of
energy is almost 3 times as expensive to use as natural gas at $17/MMBtu. 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

MMBu | o |5 | % | SMMBIL
Electric Miscellaneous 75 2% $3,575 3% $48
Electric for Cooling 107 2% | $5122 | 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 4720 100% | $118,320 | 100% $25
Total Electric Use 1,246 26% | $59,528 | 50% $48
Total Gas Use 3474 74% | $58,792 | 50% $17
Totals 4720 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 School currently purchases electricity from JCP&L at a general service
market rate for electricity use (kKWh) with a separate (kW) demand charge. The Canfield Avenue
Elementary School currently pays an average rate of approximately $0.163/kWh based on 12 months of
utility bills for Aug 2008 to July 20009.

The Canfield Avenue Elementary School currently purchases natural gas supply from Pepco at a general
service market rate for natural gas (therms). NJNG acts as the transport company. There is one gas meter
that provides natural gas service to the Canfield Avenue Elementary School currently. The average
aggregated rate (supply and transport) for the meter is approximately of $1.692/therm based on 12 months
of utility bills for Aug 2008 to July 2009.
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Some of the minor unusual utility fluctuations that showed up for a couple of months on the utility bills
may be due to adjustments between estimated and actual meter readings.

1.3. Energy benchmarking

The Canfield Avenue Elementary School information and utility data were entered into the U.S.
Environmental Protection Agency’s (EPA) Energy Star Portfolio Manager Energy benchmarking system.
The building performance rating received is a score of 46 when compared to other buildings of its kind.
This indicates that there are good opportunities for the Canfield Avenue Elementary School to decrease
energy (natural gas or electric use or a combination thereof) use to reach a more desirable Energy Star
rating of 75. Implementing this reg)ort’s recommended Energy Conservations Measures (ECMs) will
reduce use by at least 25.3 kBtu/ft“yr, which when implemented would bring the building beyond an
Energy Star rating of 75.

Buildings achieving an 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 plague to convey superior performance to students, parents, taxpayers, and employees. These ratings
also greatly help when applying for Leadership in Energy and Environmental Design (LEED) building
certification to the United States Green Building Council (USGBC). The site energy use intensity for the
Canfield Avenue Elementary School will be 76 kBtu/sq.ft./year after all the proposed improvements are
implemented at the building. After energy efficiency improvements are made, future utility bills can be
added to the Portfolio Manager and the site energy use 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, SWA has assisted the Canfield Avenue Elementary School to
create an Energy Star Portfolio Manager account and share the Canfield Avenue Elementary School

facilities information to allow future data to be added and tracked using the benchmarking tool. SWA has
shared this Portfolio Manager site information with the Mine Hill Board of Education (user
name: stevetoth, password with Steven Toth, Education Facilities Manager, Mine Hill Public
Schools and TRC Energy Services (user name: TRC-LGEA).
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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 Avenue Elementary School building, located in Mine Hill, New Jersey, consists of a
number of single-story wings built at several different times, with major renovations in 1958, 1982,
1988 and 1999. The building consists of 61,940 square feet of conditioned main space. The original
Canfield School building, built in 1953 and renovated several times consist mostly of elementary
school classrooms, gymnasium / multi-purpose room, special activity rooms and the Board of
Education administrative offices.

2.2. Building occupancy profiles

The peak occupancy for the Canfield School building is approximately 46 teachers / administrators
and 375 students at any given time during weekdays, while school is in session, September through
June. Separately the Board of Education administrative staff of 19 works the full year on regular
office hours. During the summer months, 17 teachers / staff continue administrative work and about
40 students use the building. Evening and community events occur periodically afterhours and
weekend. The building is typically occupied from 8:00 AM to 400 PM on weekdays only,
throughout the entire year. Special school events occur periodically 7:00 AM to 11:00 PM.

2.3. Building envelope
2.3.1. Exterior Walls

The exterior walls consist of 8 CMU blocks with a brick veneer. Due to warm temperature
conditions at the time of the field visits, insulation levels could not be verified with help of infrared
technology. If desired, the school could contract a separate envelope inspection during cooler
months.

Overall, exterior and interior finishes of the envelope were found to be in age-appropriate, good
condition.

2.3.2. Roof

Most roof areas are flat, recently constructed of a dark colored modified bitumen finish without 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 them. The 3-4:12 sloped roofs are constructed of a 10-year-old single ply
EPDM membrane (JJH AM 060 EPDM). SWA measured 2” foam insulation over the steel decking in
places which could not be verified whether it was uniform. The 100 wing roof decking is a 2 1/2"
wood board deck. As mentioned under 2.3.1 Exterior Walls, a separate envelope inspection should be
conducted during cooler months. SWA suggests basing further insulation related improvement
discussions on the outcome of those future findings.

There weren’t any flashing issues, nor signs of leakage identified around the perimeter of the Canfield
Elementary School.
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The following pictures illustrate the satisfactory condition of the new high albedo coated EPDM roof.

2.3.3. Base

The building’s base is a 4” concrete slab-on grade with a perimeter footing. There weren’t any
reported problems with water penetration 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.

2.34. Windows

The building contains a mix of fixed, casement and awning type aluminum-framed windows with
double-glazing. These windows appear to be original to the building’s various renovations and
additions, and are not energy efficient. They should be considered for replacement as part of the next
major renovation to low-E double-glazing type. In the meanwhile, operable commercial grade blinds
for more glair and thermal control can be an economical solution throughout the building where
necessary, while selected window films are only effective on thermally manufactured window frames
or tight vinyl frames.

SWA noted that in the 100 wing the upper part of the windows were made up of 2 Mylar layers
spaced approximately 1 1/2” apart in place of glazing. This system, besides obstructing daylight is
very energy in-efficient and should be prioritized for replacement when planning window upgrades.
Similarly, in the multi-purpose room, the exterior wall has wood-framed windows covering a surface
area of approximately 74 ft by 8 ft, with safety rated single-glazing 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 recommends that these
windows be replaced with low-E double-glazing type that also takes advantage of daylight.

The following are pictures of the multipurpose room windows that SWA recommends for
replacement with the next major upgrade school project.
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2.35. Exterior doors

The aluminum framed exterior doors were observed to be in good condition except for missing or
worn weather-stripping. SWA recommends that the exterior doors of the building be weather-
stripped in order to decrease the amount of conditioned air that is lost around each door. SWA also
recommends checking the weather-stripping 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 continuous ly
tight and insulated.

The weather-stripping observed at the Canfield School building was intact but worn out in some areas
and no longer 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, the Canfield School building was observed to be a relatively
satisfactorily sealed building. There weren’t any major observed deficiencies of air tightness within
the building besides the exterior doors. Classroom occupants should be made aware more often to
keep doors closed since the corridors are not air-conditioned / heated to the same temperature levels.

24. HVAC Systems
24.1. Heating
100 and 120 Wings

Heat is provided to the spaces in the 100 and 120 wings via unit ventilators provided with a hot water
coils. The unit ventilators are installed under the windows and on hallways. In the 100 and 120
wings, pumps re-circulate hot water through unit ventilators serving the classrooms. Each unit
ventilator contains a heating coil, fan assembly, damper, filter, and controls within a metal cabinet
located on the outside wall of each classroom. Outdoor air is brought directly into the cabinets via
grilles located on the outside wall of the classrooms. The unit ventilators are designed to mix room air
with outside air, condition the air as necessary, and deliver it to the classrooms through grilles located
in the top of the unit ventilators. The outside air proportion is controlled by the fresh air dampers.

The older boiler room servicing the 100 and 120 wings is located in the 100 wing and houses two hot
water gas fired cast iron boilers, Series 28-7, Serial N86-496, manufactured by HB Smith, with Series
28 Webster burners rated at for 1.36MBH input / 1.2MBH output. The boilers are controlled by a heat
timer which effectively regulates the ambient 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 convectors by eight hot
water pumps serving various zones. The unit ventilator system has pneumatic controls that are not
operational any longer.

200 Wing

Heat is provided to the spaces in the 200 newer wing via unit ventilators provided with a hot water
coils. The unit ventilators are installed under the windows and in hallways. These unit ventilators are
also provided with DX coils for cooling to be addressed in the 2.4.2 Cooling section.

The newer boiler room servicing the 200 wing is located in the 200 wing and houses six natural gas
fired, modular atmospheric boilers, Model PFG-8-PIN, manufactured by Weil McLain. Each boiler
has an input capacity of 427,000 BTUH and output capacity of 346,000 BTUH each. Each boiler is
provided with its own circulating pump. The hot water boilers are provided with vent hoods but
without automated vent dampers installed. When a boiler is not firing the vent damper should be
closed. This would reduce air flow through the boiler, thus retaining heat in the system. The newer
boiler room also houses two secondary hot water pumps, a Weil McLain control panel and a DDC
panel. The DDC system that controls both the heating and cooling is not operating properly any
longer.

Separately, classroom air is purged via rooftop exhaust fans and natural draft 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 of the building is on pneumatic controls which are virtually inoperable due to
unavailable spare parts and instrument air leakage. A significant of energy is wasted in the 100 and
120 wings because comfort temperature is presently only controlled at the boilers, and not in each
space. Furthermore, thermostats and Heat Timers are not operating correctly. The school will shortly
be bidding out new work to upgrade all controls to electronic and replace older room unit ventilators
as well for an estimated $1 MM in capital improvements with a state of NJ grant matching 40%.

SWA recommends replacing the older unit ventilators with newer electronically controlled with the
next major renovation. SWA evaluated replacing the existing 10 year old installed heating system and
recommends that newer system is left intact. SWA also recommends replacing the inoperable
pneumatic classroom controls with newer electronic Direct Digitally Controllers (DDC) tied in to the
Building Management System (BMS). There may be opportunities to contain the cooling / heating to
only areas that require it per an advanced agreed upon schedule. SWA also recommends reto-
commissioning the HVAC equipment and especially the associated controls to insure that they are
operating at the designed efficiency.

24.2. Cooling

100 Wing

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

The 100 wing houses a kitchen. The cooling system for the kitchen is composed of a rooftop unit,
Carrier Model 48TFE006-511 and associated ductwork distribution.

The Nurse’s Room is also provided with cooling from a split system with a Mitsubishi condensing
unit Mode| PUH-18EA4.

120 Wing

The 120 wing administrative area and special teaching areas are provided with cooling from four split
systems. The condensing units for the split systems are installed on the roof of the 100 wing and are
Trane models: TTA042, TTA060, TTB024, and TTB727 in satisfactory condition.

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

Cooling is provided to the classroom via unit ventilators with DX coils. There are four condensing
units model HS29-024 and eight condensing units model HS29-042, manufactured by Trane and
installed on 200 wing roof serving the DX coils.

There are also four roof top units provided with gas heating system installed on the roof of the 200
wing. One rooftop unit is dedicated for the Computer Technical Center, another rooftop 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: LGA120SHL1Y, LGA048SHL1Y, LGAQ72SH1Y
and LGA088SHL1Y.
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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 maintain unit efficiency.

24.3. Ventilation

The Canfield Elementary School building uses rooftop units and rooftop exhaust fans to purge
building air. The ventilation in the multipurpose room is poor. Some classrooms are vented to the
corridor plenums which are passively vented to outside via roof vents with manual dampers. Other
classrooms are vented outside via ducts and active roof ventilators. Classroom fresh air is provided
via the unit ventilators and outside grills. The RTUs and A/C units also pull fresh air from the outside
in order to provide adequate ventilation in the building spaces they are servicing.

244. Domestic Hot Water
100 and 120 Wings

Domestic hot water is provided to the 100 and 120 wings by an electric domestic hot water heater
model EES 80, manufactured by AO Smith, with a capacity of 80 gallons, with a 4.5 kW heating
element. This DHW heater is operating beyond its useful operating life and SWA recommends its
replacement with a gas fired Energy Star model.

The kitchen is provided with domestic hot water from a dedicated electric domestic hot water heater,
with a capacity of 50 gallons, with a 4.5 kW heating element, model M250S6DS-INCMM,
manufactured by Bradford White.

200 Wing

Domestic hot water is provided to the 200 Wing by 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 pump. SWA does not recommend making changes to this unit now.

Consider use of a water heater timer for the electric heated DHW which can be used to turn the water
heater on for high-use periods and off during low-use periods. Most timers will allow multiple on /
off periods per day and have a manual override switch to allow water heating at any time.

More efficient water-consuming fixtures and appliances save both energy and money through reduced
energy consumption for water heating, as well decreased water and sewer bills. SWA recommends
adding controlled on / off timers on all lavatory faucets to reduce domestic hot water demand and
save water. Building staff can also easily install faucet aerators and / or low-flow fixtures to reduce
hot water consumption. In addition, routine maintenance practices that identify and quickly address
water leaks are a low-cost way to save water and energy.

2.5. Electrical systems
25.1. Lighting
Interior Lighting - The Canfield School building currently consists of many T12 fluorescent fixtures
with magnetic ballasts with the newer renovated areas already retrofitted with T8 fixtures. Based on

measurements of lighting levels for each space, there are not any vastly over-lighted areas. SWA
recommends replacing T12 lighting including magnetic ballasts whenever possible with T8 lighting
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and electronic ballasts. As this option may not be very cost effective, the changeover could take place
as fixtures break down and are taken out of service. SWA also recommends 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 far beyond the necessary hours of operation, SWA recommends installing
occupancy sensors with time de lay, infra red and 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 period. The building also has a number of lights with incandescent bulbs.
SWA recommends replacing all incandescent bulbs with CFLs. See attached lighting schedule in
Appendix A for a complete inventory of lighting throughout the building and estimated power
consumption.

Exit Lights - The building has many 5W CFL exit signs installed. 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 audit: a mix of 400 Watt
and 250 Watt perimeter hi pressure sodium lamps and a number of incandescent soffit lamps. SWA
recommends replacing the incandescent lamps with lower energy CFL bulbs. Since this lighting is
mainly for Safety as well as for Security, SWA has deemed it not cost effective to replace exterior hi
pressure sodium lamp lighting at this time. All exterior lighting is controlled by photocells. There is
not any immediate need to upgrade this lighting (except for the incandescent) or photocells.

25.2. Appliances and process

Appliances, such as refrigerators, that are over 10 years of age should be replaced with newer
efficient models with the Energy Star label. For example, Energy Star refrigerators use as little as
315 kWh / yr. When compared to the average electrical consumption of older equipment, Energy
Star equipment results in a large savings. Building management should select Energy Star label
appliances and equipment when replacing refrigerators, printers, computers, copy machines, etc.
More information can be found in the “Products” section of the Energy Star website at:
http://www.energystar.gov. Also, energy vending miser devices are now available for conserving
energy usage by Drinks and Snacks vending machines. When equipped with the vending miser
devices, vending machines use less energy, comparable to new ENERGY STAR qualified machines.

Computers left on in the building consume a lot of energy. A typical desk top computer uses 65 to
250 watts and uses the same amount of energy when the screen saver is left on. Televisions in
meeting areas use approximately 3-5 watts of electricity when turned off. SWA recommends all
computers and all appliances (i.e. fridges, coffee makers, televisions, etc) be plugged in to power
strips and turned off each evening just as the lights are turned off. The Canfield School computers are
generally programmed for the power save mode, to shut down after a period of inactive time.

Educating both students and staff is a great way for schools to save energy while raising awareness
about the importance of energy-efficiency. Prizes and challenges can be used to get classes involved
in finding creative ways to reduce and monitor energy usage throughout the school. There are many
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 programs and K-12 lesson plans, for more information please
visit: http://www1.eere.energy.gov/education/ . NJ Clean Energy will also be coming out soon with a
Teach Program for students, teachers and school maintenance staff.

25.3. Elevators

The Canfield School building is single story buildings and therefore does not contain an elevator.
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254. Others electrical systems

There are not currently any other electrical systems installed at the Canfield School building.

3. EQUIPMENT LIST

Inventory
Estimated
Building _— . Space Year Remaining
System Description Location Model # Fuel Served installed | Useful Life
%
2 cast iron boilers,
manufactured by HB 100s
. Smith, with an Webster | older 100s Wing Boiler . Natural
Heating burner capacity of Room Series 28-7 gs 8V§lliﬁos 1985 4%
1.36MBH input / %
1.2MBH output
2 - B&G - one 5HP, one
. . 2HP, size 1531BF; 2 - 100s
Heating ?e?i?f::\ll:ttgn UMDS older 10(§o\évr:]ng Boiler Armstrong pumps; 2 B&G Electric &120s 1985 4%
pump with Wagner and 2 with Wings
Baldor motors.
6 gas fired modular
boilers; manufactured
by Weil McLain, with .
Heating | an input capacity of E%VI‘:Z: ZR%%SmV\éTGg PFG-8-PIN Ng:ga' 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%
recircu lation pumps Boiler Room 217 061 & 160287
Heating, 12 new classroom
cooling ventilators with hot . Trane VUV 150B; air . . 0
and water coils and DX 200s Wing classrooms cooled cond units TIP042C Electric 200s Wing 1999 65%
ventilation | coils from RTU
Heating, 100s
cooling olde( classroom heat 100s &120s Wings Nesbitt and other name Electric &120s 1988 50
and ventilators classrooms brands .
o Wings
ventilation
Ventilation | 7 roof exhaust fans 200s Wing roof Jen Co -t\gag/ciualsslzes 16\ Ejectric | 200s Wing 1999 65%
Ventilation | 8 roof exhaust fans 100s Wing roof Jen Co - various sizes Electric 100s wing 1988 5%
Ventilation | 11 roof exhaust fans 120s Wing roof Jen Co - various sizes Electric 120s wing 1999 65%
. 4 condensing units, . LENNOX HS29-024-1P - . .
Cooling manufactured by Trane 200s Wing roof 1/6 HP Electric 200s Wing 1999 65%
. 8 condensing units, . LENNOX HS29-042-1P - . . o
Cooling manufactured by Trane 200s Wing 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 Installed | Useful Life
%
Cooling | FoOftop unit, 200s Wing roof LGA120SH1Y Blectric /| 5605 wing | 1999 65%
manufactured by Trane Natural Gas

. rooftop unit, . Electric / - o
Cooling manufactured by Trane 200s Wing roof LGAO48SH1Y Natural Gas 200s Wing 1999 65%

. rooftop unit, . Electric / - o
Cooling manufactured by Trane 200s Wing roof LGAOQO72SH1Y 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 All Purpose Room Carrier 48TFEQ06-511 |  Erectric/ Kitchen 1999 65%

Roof Natural Gas
Cooling | Sondensing 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 310-314 TTAO80 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%
M itsubishi.
6 window AC units - portable and in various 100s & varies
Cooling 100s & 120s Wings various Electric 120s varies y
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 Wina Boiler 100s & © (eJrgotin
Hot Water | capacity of 80 gallons, g AO Smith EES 80 Electric 120s 1991 perating
- 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%
; M250S6DS-1INCMM
heater 4.5 kw heating element
Domestic Domestic hot water
Hot Water | NEater, with a capacity newer 200s Wing G50-60 Natural gas | 200s Wing | 2000 65%
h of 50 gals manufactured Boiler Room 216
eater
by Rheem
D.ef . 1 dehumidifier 100 wing copy room - Electric 100 wing 2002 30%
humidifier copy room
. . - . ACP -2 x1.5HP air 100s &
stlrrll]::rtal:re i;rr:]s'tigsrzg?t Zlgka e older 10(§O\évr:1ng Boiler compressors, NEMA Electric 120s 1999 50%
P packag Premium Motors - 86.5% Wings
Infra- 1 sump pump in boiler older 100s Wing Boiler 100s &
- Electric 120s 1988 10%
structure | room Room -
Wings
S 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 assessment of the Canfield Avenue Elementary School, SWA has separated the investment
opportunities into three recommended categories:

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

Category | Recommendations: Capital Improvements

Replace Classroom Old Pneumatically Controlled Unit Ventilators - The existing pneumatically
controlled unit ventilators (mostly Nesbitt with a few Trane units), which serve a major portion (~75%) of
the Canfield Elementary School, the 100 and 120 wings, have been reasonably well-maintained but have
reached the end of their 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 when the old unit ventilators are breaking down, which is
happening at an accelerated rate. SWA evaluated replacement of all older units with new. The
updated fan coils should be double-inlet, forward-curved of centrifugal variety; have a maximum
speed of 1,000 rpm with permanent split capacitor motors. The fan housing should be constructed of
heavy gauge metal to help reduce air noise during operation. Wheel motors are to be premium
efficiency, single-speed, permanent split capacitor with overload protection. Each fan should be
equipped with a three speed switch for air balancing. An ultra-low leak, blade type outside air damper
will ensure low leakage of the outside air when the equipment is off. The unit should have a solid
state, a defrost control system and two separate filters. The provided air-to-air heat exchanger should
be designed to support two separate air streams in a counter-flow direction. The heat exchanger
matrix should prevent less than one percent of cross contamination between the air streams. The heat
exchanger should have the effectiveness of up to 80% with equal airflow. The proposed unit will not
be that much more efficient than the existing. The estimated payback on enhancements is greater 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

New DHW heaters - Replace the existing electric heated domestic hot water heaters for 100, 120 wings
(which is operating beyond its expected useful operating life) and kitchen (which will be reaching the end
of its useful operating life in a couple of years) with high efficiency Energy Star rated domestic hot water
heaters, gas fired wherever possible (since a more cost effective energy source) and avoid catastrophic
failure. The proposed 100, 120 wings replacement is a natural gas domestic hot water heater Power Miser
12, 80 gallon storage capacity, with 75,000 Btu/hr input. The thermal efficiency of the heater is greater
than 90%. Replacement of the heater will require new natural gas and vent piping. Replacing the existing
electric heater in kind will cost approximately $900. The additional cost to install the recommended
Energy Star gas fired model is $950 (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 and a reduction of 2,298 Ibs of CO2 yearly emissions.

New Boilers for 100 and 120 Wings - Replace the existing two heating boilers installed in the 100 wing
boiler room with higher efficiency boilers, because the old boilers are at the end of their useful lives and
catastrophic failure should be avoided. The proposed boilers are BMK-1.5LN, 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 condensing conditions, 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 86.5% to 97.5% thermal efficiency. This recommendation cannot be cost justified by energy
savings alone since 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 CO2 yearly emissions by 40,201 Ibs/year.

Window Replacement - SWA explored, as part of a capital improvement plan replacing all older windows

and Mylar covered window spaces with newer models with thermal breaks, dual glazing and a low-e
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 aluminum-framed windows with
double-glazing. These windows appear to be original to the building’s various renovations and
additions. In context of other energy measures proposed in this report and in an effort to maximize the
cost-benefit factor for improvements, SWA recommends to delay window replacements at this time
and make it part of the next major capital 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 thermally manufactured as double hung
commercial type modules. The clear, low-e, argon filled dual glazing should be 2 independent panes.
The walls should be extruded aluminum with integral poured-in-place thermal barrier. All horizontal
rails should be of tubular shape and joinery should be butted and coped with stainless steel screws.
Air infiltration shall not exceed 0.10 cfm/sf of unit. The conductive thermal transmittance (U-Value)
shall not be more than 0.51 BTU/hr ft* °F.

Window replacement rebates and tax incentives are available only for residential buildings at this
time. It is assumed that replacing windows with improved thermal insulation qualities will save
approximately 25% of the energy load differential when compared to a similar well insulated type.
The estimated annual savings from the improved thermal insulation translates into a 15 year payback.
SWA recommends that the 100 wing Mylar covered window spaces and the multipurpose space
widows be replaced with updated windows as a first phase of window replacement, in order to take
advantage of daylight and connectivity to the outdoors. This investment cannot be justified by energy
savings alone and should be considered as part of a major renovation plan.

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

Replace Exhaust Fans - Many of the building exhaust fans are operating at the end of their useful
operating lives. The fan motors are small, fractions of Hp and the replacement units will have negligible
energy savings over the existing. These older rooftop exhaust fans should also be replaced to insure
classroom proper Indoor Air Quality and comply with minimum ASHRAE fresh air requirements.
Building Management System (BMS) - The existing control system has software support issues and
should be evaluated for replacement with the next major building HVAC overhaul, which should assure
that the automatic temperature control system for the entire building is upgraded to a DDC, state of the art
system.

Premium Motors - Select NEMA Premium motors when replacing motors that have reached the end of
their useful operating lives.

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 of the Canfield 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 in the Canfield Avenue Elementary School appear
to have been upgraded to T8 fixtures. SWA has performed an evaluation of upgrading all the T12
magnetic ballast fixtures to T8 electronic ballast fixtures. The labor in all these installations was
evaluated using prevailing e lectrical contractor wages. The Canfield Avenue Elementary School may
decide to perform this work with in-house resources from its Maintenance Department on a
scheduled, longer timeline than otherwise performed by a contractor, to obtain savings. The estimated
cost for replacing T12s with T8s is $74,555 with a payback of approximately 25 years. 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

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

Weather Stripping / Air Sealing - SWA observed that exterior door weather-stripping in places was
beginning to deteriorate. Doors and vestibules should be observed annually for deficient weather-
stripping and replaced as needed. The perimeter of all window frames should also be regularly inspected
and any missing or deteriorated caulking should be re-caulked to provide an unbroken seal around the
window frames. SWA recommends the removal of window AC units during the heating season if possible
in order to reduce the loss of expensive conditioned air. If the removal of these units is not possible, SWA
recommends a product similar to Chill Stop-R, which effectively creates an air barrier and seal around the
units. Any other accessible gaps or penetrations in the 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 water. Building staff can also easily install
faucet aerators and / or low-flow fixtures to reduce water consumption. There are many retrofit options,
which can be installed now or incorporated as equipment is replaced. Routine maintenance practices that
identify and quickly address water leaks are a low-cost way to save water and energy. Retrofitting with
more efficient water-consumption fixtures / appliances will save both energy and money through reduced
energy consumption for water heating, while also decreasing water / sewer bills.

Domestic Hot Water - Consider setting the heaters to produce hot water at or below 120 °F and installing
timers on electric heaters with storage and set so that the heating elements mainly operate during off
hours. Savings can be 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 should be used 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 offers free information for hosting energy efficiency
educational programs and K-12 lesson plans, for more information please visit:
http//www1.eere.energy.gov/education/
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Category 111 Recommendations: Energy Conservation Measures

Summary table

ECM# Description of Highly Recommended 0-5 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
332'1(’& Upgrade school lighting: incandescent to CFLs, occupancy sensors for some offices and Exit
'33 fluorescents to LED
Install dampers on 6 newer boilers in 200 wing
Undertake retro-commissioning of building systems and controls to optimize performance
Description of Recommended 5-10 Year Payback ECMs
6 Install a 5SkW 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 5kW Wind System
Please see section 5: RENEWABLE AND DISTRIBUTED ENERGY MEASURES
ECM#2: Install Vending Misers

Description:

The Faculty Lounge has one Drinks and one Snacks vending machine. Energy vending miser devices are now
available for conserving energy with these vending machines. There isn’t a need to purchase new machines to
reduce operating costs and greenhouse gas emissions. When equipped with the vending miser devices,
refrigerated beverage vending machines use less energy and are comparable in daily energy performance to
new ENERGY STAR qualified machines. Vending miser devices incorporate innovative energy-saving
technology into small plug-and-play devices that installs in minutes, either on the wall or on the vending
machine. Vending miser devices use a Passive Infrared Sensor (PIR) to: Power down the machine when the
surrounding area is vacant; Monitor the room's temperature; Automatically repower the cooling system at
one- to three-hour intervals, independent of sales; Ensure the product stays cold.

With the Snacks vending miser device, maximum energy savings can be achieved, that result in reduced
operating costs and decreased greenhouse gas emissions with existing machines. Snacks vending miser
devices also use a Passive Infrared Sensor (PIR) to determine if there is anyone within 25 feet of the machine.
It waits for 15 minutes of vacancy, then powers down the machine. If a customer approaches the machine
while powered down, the snacks vending miser will sense the presence and immediately power up.

Installation cost:

Estimated installed cost: $430
Source of cost estimate: www.usatech.com and established costs

Economics (without incentives):

Installed Cost 1st year energy savings Lifetime Annual
ROI Carbon
ECM description Estimate | Demand | savings | KBW | PP | Lom | Cost | TT ) Reduced
Source Use | Unit Unit Isq Savings % (Ibs of
$ /mo lyear$ | g $
C0o2)
. - WWW.
netell DIinks & Snacks | 5430 | usatech. | 25536 | kwh 07 m3| o1| 10| 12| 4066|705| 3474
ending misers com

Assumptions: SWA assumes energy savings based modeling calculator found at www.usatech.com.

Rebates/financial incentives: This 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:/Mmww.njcleanenergy.com/commercial-industrial/programs/nj-smartstart-buildings/nj-smartstart-

buildings
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ECM#3: Building Lighting Upgrades
Description:

On the day of the site visit, SWA completed a lighting inventory of the Canfield Avenue Elementary School
(see Appendix A). The existing lighting consists of many T8 fluorescent fixtures with e lectronic ballasts, and
a few incandescent lights and T12s. Many of the lights in the Canfield Avenue Elementary School appear 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 left unoccupied a considerable amount of time throughout the day
and replacing fluorescent EXIT sign with LED type. The labor in all these installations was evaluated using
prevailing electrical contractor wages. The Canfield Avenue Elementary School may decide to perform this
work with in-house 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, occupancy sensors be installed in a number of offices and
bathrooms. See Appendix A for recommendations.

Installation cost:

Estimated installed cost: $4,310
Source of cost estimate: RS Means; Published and established costs

Economics (Some of the options conside red with incentives):

Installed Cost 1st year energy savings Lifetime Annual
ECM Roj | Carbon
inti : . kBtu | SPP | LoM Cost o Reduced
description | Estimate .| Demand .| Savings . % Ibs of
Source Use Unit / Unit / Isq Savings (Ibs o
$ mo year $ it $ C02)
RS
M eans,
3.1- Lit
replace 31 Search
occupancy $2,790 NI 8,418 | kWh 22| kw 1,372 05| 20 12 13,497 | 32.0 11,533
sensors with Clean
INCENTIVES
Energy
Program
3.2- RS
replace 58 $1,160 | Means, | 1919 | kwn 05| kw 35| 01| 30| 7| 2379|150| 2,629
incandescent Lit
lamps to CFL Search
33. RS
replace 2 Exit E/ilteans,
fluorescent
- $360 Search, 464 | kWh 01| kW 76 00| 48 20 1,105 | 104 636
with LED NJ
with Clean
INCENTIVES
Energy
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 calculated the savings for this measure using measurements taken the day of the field
visit and using the billing analysis. SWA 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 ince ntives:

NJ Clean Energy - Wall Mounted occupancy sensors ($20 per control)
Maximum incentive amount is $620.

NJ Clean Energy - LED Exit signs ($10-$20 per fixture)
Maximum incentive amount is $40.

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://www.njcleanenergy.com/commercial-industrial/programs/nj-smartstart-buildings/nj-smartstart-
buildings
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ECM#4: Install Boiler Dampers
Description:

The newer boiler room servicing the 200 wing is located in the 200 wing and houses six (6) natural gas fired,
modular atmospheric boilers, Model PFG-8-PIN, manufactured by Weil McLain. The hot water boilers are
provided with vent hoods but without automated vent dampers installed. When a boiler is not firing the vent
damper should be closed. This would reduce air flow through the boiler, thus retaining heat in the system. An
automatic flue damper is a device which closes the heating flue when the boiler is "off" so that it won't
continue to lose building heat up the chimney. It is a device to reduce heating costs and save on heating gas
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 connector pipe to a position
"across” the pipe so that the airflow inside the pipe is blocked or stopped. SWA recommends installing vent
dampers on each boiler vent duct since these boilers operate in the lead-lag mode and are not all firing at the
same time continuously.

Installation cost:

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

Economics (without incentives):

Installed Cost 1st year energy savings Lifetime Annual
Carbon
ECM kBtu Cost | ROI
. i i SPP | LoM Reduced
description | EStMate | oo oo | Use | Unit | Demand | unit | SVINGS /sq Savings | % (Ibs of
$ /year $ it $ co2)
install 6
boiler vent
dampers in Similar
the 200 $4,080 - 643 | therms - - 1,048 00| 39 12 10,309 | 12.7 7,523
. Projects
wing
boiler
room

Assumptions: Since the utility bills have some accounting fluctuations, it is difficult to determine the
amount of energy used for heating the Canfield Elementary School. 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 erergy consumption for the boilers. SWA assumed 8% savings.

Rebates / financial incentives: There are currently no incentivesfor 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/commercial-industrial/programs/nj-smartstart-buildings/nj-smartstart-
buildings
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ECM#5: Retro-Commissioning
Description:

Retro-commissioning is a process that seeks to improve how building equipment and systems function
together. Depending on the age of the building, retro-commissioning can often resolve problems that occurred
during design or construction and / or address problems that have developed throughout the building’s life.
Owners often undertake retro-commissioning to optimize building systems, reduce operating costs, and
address comfort complaints from building occupants.

Since the systems at the Canfield Avenue Elementary School have undergone renovations in the last ten
years, and the building continues to have concerns with thermal comfort control, SWA recommends
undertaking retro-commissioning to optimize system operation as a follow-up to completion of the upgrades.
The retro-commissioning process should include a review of existing operational parameters for both newer
and older installed equipment. During retro-commissioning, the individual loop temperatures should also be
reviewed to identify opportunities for optimizing system performance.

Installation cost:

Estimated installed cost: $61,940
Source of cost estimate: Similar projects

Economics (without incentives):

Installed Cost 1st year energy savings Lifetime Annual
Carbon
ECM . : kBtu Cost | ROI
L SPP | LoM Reduced
description | Estimate | gy 00 | yse | unit | DEMAd |y | SIS Isq Savings | % | (s of
$ /mo /year$ f $ co2)
Retro- Similar 36,520 kWh 9.7 | kw
Commission- | $61,940 Proi 13649 | 76| 45 12 | 134,255 | 9.7 | 90,667
ing rojects | 3473 | therms - -

Assumptions: Since the utility bills have some accounting fluctuations, it is difficult to determine the
amount of energy used for heating and cooling the Canfield Avenue Elementary School. Based on experience
with similar buildings, SWA estimated the heating and cooling energy consumption. Typical savings for
retro-commissioning range from 5-20%, as a percentage of the total space conditioning consumption. SWA
assumed 10% savings. Estimated costs for retro-commissioning range from $0.50-$2.00 per square foot.
SWA assumed $1.00 per square foot of a total square footage of 61,940. SWA also assumed on the average 1
hr/wk operational savings when systems are operating per design vs. the need to make more frequent
adjustments and included this with the annual savings.

Rebates / financial incentives: There are currently no incentivesfor 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/commercial-industrial/programs/nj-smartstart-buildings/nj-smartstart-

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

ECM#7: Upgrade Classroom Controls to Digital
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 (BMS). 75% 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 these spaces 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 not
setback at night or after-hours 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 electronic 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 they are beyond their usable expected life.
As new systems are installed, they should be commissioned to 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
kBtu Cost ROI Carbon
ECM description i ; SPP | LoM Reduced
Estimate Source Use Unit | Demand [ Unit Savings Isq Savings | % (Ibs of
$ /year $ ft $
C0O2)
upgrade to digital
controls for Similar | 30:588 kWh 821 kw
: $135,000 - 20,232 | 159 | 6.7 12| 199,008 | 4.0 | 144,912
pneumatically operated 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. SWA assumed 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 average 10 hrs/year operational savings when systems are operating smoothly with
electronic controls vs. the need to make more frequent repairs / adjustments with old pneumatic controls and

included this with the annual savings.

Rebates / financial incentives: There are currently no incentivesfor 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/commercial-industrial/programs/nj-smartstart-buildings/nj-smartstart-
buildings

5. RENEWABLE AND DISTRIBUTED ENERGY MEASURES
5.1. Existing systems
There aren’t currently any existing renewable energy systems.
5.2. Wind
ECM#1: Install 5kW Wind system

Wind power production may be applicable for the Canfield Avenue Elementary School building location,
because of the thermal winds generated in the area. Currently, the Canfield Avenue Elementary School
building does not use any renewable energy systems. Updated renewable energy systems such as
“magnetic” vertical axis wind turbines (MVAWT) can be mounted on building roofs offset a portion of
the purchased electricity for the building. Power stations generally have two separate electrical charges:
usage and demand. Usage is the amount of electricity in kilowatt-hours that a building uses from month to
month. Demand is the amount of electrical power that a building uses at any given instance in a month
period. During the summer periods, when electric demand at a power station is high due to the amount of
air conditioners, lights, equipment, etc... being used within the region, demand charges go up to offset the
utility’s cost to provide enough electricity at that given time. Wind systems not only offset the amount of
electricity use by a building, but also reduce the building’s electrical demand, resulting in a higher cost
savings as well. SWA presents below the economics of installing a 5kW Wind system to offset electrical
demand for the building and reduce the annual net electric consumption for the building, however there
are insufficient guaranteed incentives for NJ rebates at this time for this investment. The Canfield Avenue
Elementary School building is not eligible for a 30% federal tax credit. The Mine Hill Board of Education
may consider applying for a grant and / or engage a Wind Power generator / leaser who would install the
Wind system and then sell the power 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 speeds available. Area winds of 10 mph will run turbines smoothly and capture the
needed power. This is a roof-mounted wind turbine (used for generating electricity) that spins around a
vertical axis like a merry-go-round instead of like a windmill, as do more traditional horizontal axis wind
turbines (HAWTS). A typical 5SkWW 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 community. It 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 requirements.
Installation cost:

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

Installed Cost 1st year energy savings Lifetime Annual
Carbon
ECM ROI
- ; i SPP | Lom | Cost Reduced
description Estimate Source Use Unit Demand Unit Savings | kBtu Savings % (Ibs of
$ /mo /year$ | Isqft
$ Co2)
install 5 kW
Wind
%ggﬂﬁ'\% $40,000 F?r'gé'ftrs 13,000 | kWh 50| kw | 43719 | 07| 09| 25| 744595 | 70.5| 17,810
(upfront
$3.2/kwWh)

Canfield Avenue Bementary School

Assumptions: SWA estimated the cost and savings of the system based on past wind projects. SWA
projected physical dimensions based on a 5SkW-Enviro Energies turbine system. SWA assumes that the
relatively low height (~30 ft) compared to the taller horizontal axis turbines is acceptable to the NJ
BPU as long as the average documented annual wind speed is 11 mph at the hub.

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

spinning high altitude turbines
http://mww.njcleanenergy.com/renewable-energy/programs/renewable-energy-incentive-program

NJ Clean Energy - Wind Upfront Incentive Program, Expected performance buy-down (EPBB) is
modeled on an annual kWh production of 1-16,000 kWh for a $3.20/kWh upfront incentive level. This has
been incorporated in the above costs, however it requires proof of performance, application 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://www.njcleanenergy.com/commercial-industrial/programs/nj-smartstart-buildings/nj-smartstart-

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

Currently, the Canfield Avenue Elementary School does not use any renewable energy systems.
Renewable energy systems such as photovoltaic panels, can be mounted on the building roofs, and can
offset a portion of the purchased electricity for the building. Power stations generally have two separate
electrical charges: usage and demand. Usage is the amount of electricity in kilowatt-hours that a building
uses from month to month. Demand is the amount of electrical power that a building uses at any given
instance in a month period. During the summer periods, when electric demand at a power station is high
due to the amount of air conditioners, lights, equipment, etc... being used within the region, demand
charges go up to offset the utility’s cost to provide enough electricity at that given time. Photovoltaic
systems not only offset the amount of electricity use by a building, but also reduce the building’s
electrical demand, resulting in a higher cost savings as well. SWA presents below the economics, and
recommends at this time that Canfield Avenue Elementary School further review installing a 5kW PV
system to offset electrical demand and reduce the annual net electric consumption for the building, and
review guaranteed incentives from NJ rebates to justify the investment. The Canfield Avenue Elementary
School is also not eligible for a 30% federal tax credit. Instead, the Canfield Avenue Elementary School
may consider applying for a grant and / or engage a PV generator / leaser who would install the PV
system and then sell the power at a reduced rate. JCP&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 roofs. A commercial multi-
crystalline 123 watt panel (17.2 volts, 7.16 amps) has 10.7 square feet of surface area (11.51

watts per square foot). A 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
educational tool and exhibit for the community.

Installation cost:

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

Economics (with incentives):

Installed Cost 1st year energy savings Lifetime Annual
Carbon
ECM . . kBtu Cost | ROI
. SPP | LoM Reduced
description | ESUMate | qo 0o | Use | unit | DEMANd | ypjp | SAVInGS | e Savings | % Ibs of
$ /mo /year$ (
ft $ C02)
Install 5 kW
PV System
(with SLW Similar
INCENTIVE | $30,000 . 5,902 | kWh 50| kw 4,562 03| 6.6 25 77,698 | 6.4 8,086
and projects
$600/AMWh
SREC)
Canfield Avenue Bementary School SWA, Inc. - Local Government Energy Audit Final Report Page 34/44




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 Watts, model #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).

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

application. Incentive amount for this application is $5,000.
http://www.njcleanenergy.com/renewable-energy/programs/renewable-energy-incentiveprogram

NJ Clean Energy - Solar Renewable Energy Certificate Program. Each time a solar electric system
generates 1000kWh (IMWh) of electricity, a SREC is issued which can then be sold or traded separately
from the power. The buildings must also become net-metered 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, application 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://www.njcleanenergy.com/commercial-industrial/programs/nj-smartstart-buildings/nj-smartstart-

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

Description:

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

5.6. Geothermal

Description:

Geothermal is not applicable for this building because it would not be cost effective, since it would
require replacement of the existing HVAC system which still has a few useful operating years left on it.

ENERGY PURCHASING AND PROCUREMENT STRATEGIES

6.1. Load profiles

The following are charts that show the annual electric and natural gas load profiles for the Canfield
Avenue Elementary School.
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Some minor unusual e lectric fluctuations shown may be due to adjustments between estimated and actual
meter readings. Also, note on the following chart how the electrical Demand peaks (except for a few
unusual fluctuation anomalies) follow the electrical consumption peaks.

Electric Consumption and Demand
45,000 140
40,000 A - 120
35,000 100
g 30,000 \ g
g 25,000 w30 £
[
"'_g&" 20,000 . 60 ;
= 15,000 0 =
10,000
5,000 - 20
0 0
™~ ™~ o0 o0 o0 o0 o0 o0 (o)) (o)) (o))
e @ 2 9 <2 <9 9 9 9 9 9
-~ (] 0 = (7o) - L] 0 =
S & ¢ 2 5 28 &8 ¢ & s e W /
actu...
month / year

The following is a chart of the natural gas annual load profile for the building, peaking in the coldest
months of the year and a chart showing gas consumption following the “heating degree days” curve.
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6.2. Tariff analysis

Currently, natural gas is provided to the Canfield Avenue Elementary School via one gas meter with
Pepco acting as the supply and NJNG acting as the transport company. Gas is provided by Pepco at a
general service rate. The suppliers’ general service rate for natural gas charges a market-rate price based
on use and the Canfield Avenue Elementary School billing does not breakdown demand costs for all
periods. Demand prices are reflected in the utility bills and can be verified by observing the price
fluctuations throughout the year. Typically, the natural gas prices increase during the heating months
when natural gas is used by the hot water boiler units. The high gas price per therm fluctuations in the
summer may be due to high energy costs that occurred in 2008 and low use caps for the non-heating
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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 School is direct-metered (via one main meter) and currently purchases
electricity from JCP&L at a general service rate. The general service rate for electric charges are market-
rate based on use and the Canfield Avenue Elementary School billing does show a breakdown of demand
costs. Demand prices are reflected in the utility bills and can be verified by observing the price
fluctuations throughout the year. Typically, the electricity prices increase during the cooling months when
electricity is used by the window ACs and rooftop air-handling units.

6.3. Energy Procurementstrategies

The Canfield Avenue Elementary School receives natural gas via one incoming meter. Pepco supplies the
gas and NJNG transports it. There is not an ESCO engaged in the process. An Energy Services Company
(ESCO) is a consultancy group that engages in a performance based contract with a client firm to
implement measures which reduce energy consumption and costs in a technically and financially viable
manner. Electricity is also purchased via one incoming meter directly for the Canfield Avenue
Elementary School from JCP&L without an ESCO. SWA analyzed the utility rate for natural gas and
electricity supply over an extended period. Electric bill analysis shows fluctuations up to 28% over the
most recent 12 month period. Natural gas bill analysis shows fluctuations up to 63% over the most recent
12 month period. Some of these fluctuations may have been caused by adjustments between estimated
and actual meter readings, others may be due to unusual high and escalating energy costs in 2008. SWA
recommends that the Mine Hill Township Board of Education further explore opportunities of purchasing
both natural gas and electricity from ESCOs in order to reduce rate fluctuation and ultimately reduce the
annual cost of energy for the Canfield Avenue Elementary School. Appendix B contains a complete list
of third party energy suppliers for the Mine Hill Township service area. The Canfield Avenue Elementary
School may 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 pricing structures. This sort of activity is happening in many parts of
the country and in New Jersey. Also, the Canfield Avenue Elementary School would not be eligible for
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enrollment in a Demand Response Program, because there isn’t the capability at this time to shed a
minimum of 100 kW electric demand when requested by the utility during peak demand periods, which is
the typical threshold for considering this option. Demand Response could be an option in the future when
the Canfield Avenue Elementary School may install a large enough back-up emergency generator. The

following charts show the Canfield Avenue Elementary School monthly spending per unit of energy in
2008.
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7. METHOD OF ANALYSIS

7.1. Assumptions and tools

Energy modeling tool: established / standard industry assumptions

Cost estimates: RS Means 2009 (Facilities Maintenance & Repair Cost Data)
RS Means 2009 (Building Construction Cost Data)
RS Means 2009 (Mechanical Cost Data)
Published and established specialized equipment material and labor costs
Cost estimates also based on utility bill analysis and prior experience with
similar projects

7.2. Disclaimer

This engineering audit was prepared using the most current and accurate fuel consumption data available
for the site. The estimates that it projects are intended to help guide the owner toward best energy choices.
The costs and savings are subject to fluctuations in weather, variations in quality of maintenance, changes
in prices of fuel, materials, and labor, and other factors. Although we cannot guarantee savings or costs,
we suggest that you use this report for economic analysis of the building and 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 CODE-RELATED ISSUES MAY BE
NOTED, SWA STAFF HAVE NOT COMPLETED A COMPREHENSIVE EVALUATION 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.

Canfield Avenue Bementary School SWA, Inc. - Local Government Energy Audit Final Report Page 40/44



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
0| c s 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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Canfield Ave. Elementary School Existing Lighting Conditions Proposed Lighting
further W-
Measured Energy
Locationin | L9 | Eiure |Ballast] No. of Type of |WattsiL | Hrst | Eneray Use Dav- N eicure |Ballast| No.of | No. of | Type of [wattss | Hrst] 252 Tol | SRS
# |Bidg | Fir ﬁlt‘f: "1 Levelin + ”;" Ta ae Fi;ufes No. of Lamps E:;“’ :ms D’a (Watt hours / | Controls| lighting + ”;e Ta ae Fix‘:;j;s La“m“s L’gfﬂ“ L:m D': (Watt | Controls | Power | ™ v‘v‘xh‘w‘
ing Foot- P P L P Y day) possible?] ' P " P P PR3 hoursr (Watts)
candles day) peeupancy
sensors
71| C [1st| 123 29 |4F3aTi2| M T 1 F | 7 552 s n_ Jerazm| E 1 [ 3 32 | 7| 74 | 1S | 18 786
72| C [1st| 123 29 [4r34Ti2| ™ [ [l F 3 7 552 s W |erem| E 1 [ F 32 |7 74 | 1s | 128 786
73] C [1st] 120 3024 | #F32T8 | E 5 1 F 2 [ 7 5376 | 2bibl | n |4Fee| E & 1 F 32 | 7 | 5376 | 26wl | 768
74| ¢ |1s| EMCwork 3% |42 E 4 4 F 2 |7 a4 | 2vibl | n Jermem| E 4 4 F 32 | 7| 3584 | 2bim | 512 | 143
7| c |1a| | 2oute 21 |#Fm2m| E 1 4 F 2 |7 96 18 no ferem| e 1 4 F |32 |7 886 | 1s | 18 358
76| C [1st| 127 3657 |aFaaTiz] W 2 [l F 3| 7 1124 | 2ol | v |aFem | E 12 [ 3 32 | 7 | 8568 | Zbih | 1536
77 | C_[1st| 127 bath 22__|2raaTiz| W [ 2 F 3| 7 476 s n_ |zrazm| E 1 Z 3 32 | 7] 37 | 15 | & 113
78 | C [1st| 128 27-149_|4Fa4T12| W T [ F 3| 7 0472 | 26kl | v |4z | E [ [ 3 32 | 7 | 7854 | 2 bk | 1408
79 | C [1st| 124 bath 37 |2rsaTiz| W T 2 F 3 [ 7 176 s [ EE G 1 7 F [ 32 | 7] 37 | 1S | & 143
B0 | C [1st| 125 34-142_|4FaAT12| W [ [l F 3 | 7 13328 | 2kl | v |4Fz | E 11 [ F | 32 | 7 | 99% | 2bimi | 1792
81 | C [1st| 125 bath 25 |2FaaTiz| W T 2 F 34| 7 176 s n_ |z E 1 2 3 32 [ 7] 37 | 1S | & 143
82 | C [1st| 128 44122 [4F3ATI2| M 5 4 F 3 | 7 5712 | 2bievl | v |aF2| E 6 [ 3 32 | 7 | 4284 | 2bim | 768
8 | C [1st] 131 70 |4raaTiz| W 7 7 F 34| 12 | 11424 | 2vewl | v fersem| E 7 [ 3 32 | 12 | 8568 | Zbihi | 89
51| C [1st] 129 70 [4FaaTi2| W [ 1 F 54 [ 7 13328 | 2ol | v |4F2e | E 11 1 F | 32 | 7 | 99% | 2bim | 1792
8 | c [1a| '20wng 15 |oFaaiz| M | 8 2 Fo| s || 76 18 0 fermm| 8 2 Fo| s [u]| 52| 1s | 51
8 | C [1at Egr“’f;‘? 15 [aF3aTi2| M 1 4 F 3 | 14 1904 18 no ferem| e 1 4 F 32 (14| 1428 | 15 | 128
g7 | ¢ |1t 133:;‘2? 1CF7Exit 1 1 oFL | 7 | 168 n o |eiten 1 1| el | 7 |24 tem = 7
@ | c [1s fgﬂ;‘? 35 |4F3ami2| M 1 4 F | 1 1904 18 no ferem| e 1 4 Fo| 32 1| uzs | 1s | 128
89 | C [1st| 125artm | 37-112 [4FaaTiz]| W 15 4 F 3| 7 14280 | 2bibl | v |4z | E 15 [ F_| 32 | 7 | 10710 | 2bihi | 1920 | 4288
50 | C |1st| 125coset1 | 19 |2F34Ti2| W T 2 F 3| 7 476 s n_ |z | E 1 7 3 32 | 7| 37 | 1s | &
51| C |1st| 125closet2 |19 |2F3dTi2| W T 2 F 3| 7 176 B [ 1 2 F [ 32 | 7| 7 | 1s | &
@2|c | :ﬁ‘mgv 1 CF7Exit 4 1 CFL 7| 672 n |eiteo 4 1 crL | 7 |24 872 e 28
9| c [1st ;‘mzv B |4FRB| E 3 4 F 2 | 5376 18 no fermme| e 3 4 Fo| a2 [1a] sam | 18 | 384
main
91| ¢ [1st| entrance | 3839 |aFmB| E 3 1 F 2 | 1 5376 18 v |emm| E 3 1 Fo| a2 [1] s | 18 | 384
corridor
95 | C |1st| manoffice | BO-B5_| 4F3218 | E [k [l F 2 |7 5856 s n_ || E 1 1 F | 32 | 7 | 9856 | 1s | 1408 | 394z
303
% | C [1st| principars | 5477 | 4FmmE | E 5 4 F 2 |7 4480 18 v ez | E 5 4 F |32 |7| w80 | 15 | 620 | 1792
office
o | fis| $nte | esioe |armm| E | 4 4 Fla |7 3584 18 v ferem| £ | 4 4 Fo|a2 | 7| a8 | 1s | 512 | 1am
98 | ¢ |1st| rotunda 7 ‘;“f:"a:‘s 2 1 [ a0 | 14 2520 15 n CFL 2 1 CFL | 20 | 14| s60 15 40
CF23
99| ¢ [1et| rotunda 7 PAR hi 5 1 oFL | 3 | 14 1932 15 n |eiLen 6 1| el | 2 [1a| e | 18 | 13
hats
100[ ¢ [1st| rotunda 8 halogen E] T halogen| 20 | 14 2240 B n_ |eiien 8 T |halogen| 20 | 14 | 2240 | 18 | 160
01| ¢ 1= puindg 1Fm | E 2 1 F 2 |7 448 18 no firmm| e 2 1 Fola|7]| e 18 | B4
isplay case
12| ¢ |1s i?j‘:rig 1CFTEsit 2 1 cFL | 7 | 2 33 n o |eiLen 2 1| oL | 7 |2a]| 3 . 14
103] ¢ [1a] 204212 2 |amm| E | 13 4 Fo| 32 |1a| 229 |26 | o Jarm| E | 13 | 4 Fo| 32 | 14| 23296 | 26im | 1684
104] C |1st| 200techrm | 29-32 | 4F3218 | E | 24 [ F 2 |7 21504 B n_ |emm| E 21 1 F | 32 | 7 | 21504 | 1S | 3072 | 860z
105] ¢ [1st]  2m 5593 | 4F:T8 | E [B [ F 2 |7 13440 28 v |eFmm| E | 15 ] F | 32 |7 [ 1340 28 | 1920
06| ¢ [1st] 208 645 | 4F3m | E 16 1 F 2 |7 14336 25 v_larm| E | 16 1 F | 32 | 7 | 1436 | 25 | 2088
17| ¢ [1st] 208 |3445208 | 4FmT | E 16 [l F 2 |7 1433 23 v |eFmm| E | 18 ] F | 32 |7 [ 1438 | 25 | 2048
18] ¢ [1st] 210 5495 | #F218 | E 16 1 F 2 |7 14336 25 v_[sFr2m| E | 16 1 F | 32 | 7 | 1436 | 25 | 2088
19 ¢ [1s] 212 61-133 | 4F3218 | E 16 [ F 2 |7 14336 23 v_|eFmm| E | 18 4 F | 32 |7 |14 | 25 | 248
110 © [1st| boysbathm | 35-122 | 4F32T8 | E [} [l F 2 |7 3584 s n fem| E 1 1 F | 32 |7 |38 | 15 | 512 | 1am:
111 C [1st] grisbathrm | 36-122 | 4F32T8 | E 1 1 F 2 |7 3564 B B 1 1 F | 32 |7 | 38 | 1s | 512 | 1am
2] ¢ [1s| 207 66286 | 4F3218 | E 5 [l F 2 |7 7168 B v |eFmmm| E 8 1 F | 32 |7 | 788 | 15 | fo24
nal ¢ [ra| 20207 1CF7Est 2 1 cfL | 7 |2 33 n o |estien 2 1ol ere | 7 faa]| 3m : 14
14| ¢ |raf 2727 | 433 |armm| B | 17 4 F 32 | 14| 30464 15 0o fermm| e | 17 | 4 Fo| 32 14|30 | 15 | 2178
18] ¢ [1st] 209 43260 | 4FmTE | E 8 [ F 2 |7 7168 B v |eFmmB| E 8 ) F | 32 |7 | 78 | 18 | 1024
6] ¢ [1st] 214 4670210 4FmTe | E | 24 1 F 2 |7 21504 s v |eFmms| E | 2 1 F | 32 |7 [21504| 15 | a0r2
7] c [1st] 2 255112 | 4F21B | E ] I F 2 |7 7168 B v |amm| E 8 1 F | 32 |7 | 716 | 15 | 1024
el ¢ [1st] 213 50285 | 4F:T8 | E 5 [l F 2 |7 7168 s v |eFmmm| E a ] F | 32 |7 | 788 | 15 | 1024
9] ¢ [1st] 2156 |5078400| 4Fte | E 16 1 F 2 |7 1433 28 v laFrmm| E | 16 1 F | 32 | 7 | 1436 | 25 | 2048
0] ¢ [1st| 21 50-112 | 4F32T8 | E 16 1 F il 1433 s v_|eFmm| E | 18 4 F | 32 |7 |14 | 15 | 28
2] ¢ [1=t] 218 50-160 | 4F3218 | E 16 1 F 2 |7 1433 s v__|eFzm| E | 16 q F | 32 |7 [143m | 15 | 2048
2| c 1] 2. 19 |2k | E 9 2 F il 052 s v |zmms| E 5 2 F | 32 |7 | %032 | 15 | &
123 ¢ [1st] 218 1CF7Ext [ 1 CFL | 7 [ 14 % ¥ [ExtLED 1 T | oL | 7 [14] 98 7
205 storage
124| ¢ |1st| androof 25 |oFmm| E 7 2 F 2 |2 95 18 no fermm| e 7 Fo| a2 8% | 15 | 448
access
HH250/ HH2Y
exterior wall UMOG hoto- MO foto-
125| ¢ [ext 24 1 HPs | 280 | 11 | esooo | P ¥ HPS 24 1| 20 | 11 |11 | esooo | P 264
packs HPS wall cells Hh cells
packs
packs
exterior pole HPS pole hoto- HeS hoto-
128 ¢ [ext] XG0P P 4 1 HPS | 400 | 11 17600 | P Y pole 4 1 400 | 11 [ 11| 17800 | P 44
lights lights cells lights cells
127| ¢ [ex| exteriorwal CF13 2 1 cFL | 13 |1 286 photo- ¥ CF13 2 1| cfL | 13 | 1| 288 | PRele- | o5
door sconces cells cells
3 LI hoto- hoto-
128| ¢ |ext| recess door CF13 1 1 ofL | 13 |1 143 3 ¥ CF13 1 1| oL | 13 [ 1] s | P 13
light cells cells
129] ¢ || SHefior front incand 9 1 | 75 | n 7425 pheto: ¥ CFL 9 1| oL | 15 | 11| 1aes | PhOO- | q35
high hats cells cells
[TOTALS exterior 91454 85514
TOTALS interior 741452 639525 86545 | 44307
annual consumption (kK¥h) 174 257 144,361 |includes occupancy sensors
estimated cost ($/year) $28 404 $23531
Canfield Ave_ School total light power (Watl) 102577 66 615
Canfield Ave. Schoaol light power density (Watt/sg ft) 1.66 1.40
Froposed Annual Savings (kKWh) 296%
Proposed Annual Cost Savings ($) $4.873
Propased Investment (§) | $78 565
Surface area (sq 1) 61,040 61940
Legend: C - Canfield Ave. Elementary School; M - magnetic; E - electronic; F - fluorescent; incand - incandescent; CFL - compact fluorescent lamp;

Note:

Last table column shows additional electrical savings

to occupancy sensors.

Canfield Avenue Blementary School

if the decision is to change out switches
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Appendix B:

Third Party Energy Suppliers (ESCOs)

http://www.state .nj.us/bpu/comme rcial/shopping.html

JCP&L ELECTRICAL SERVICE TERRITORY

Last Updated: 06/15/09

Hess Corporation

1 HessPlaza
Woodbridge, NJ 07095
(800) 437-7872
www.hess.com

BOC Enrergy
Services, Inc.

575 Mountain Avenue
Murray Hill, NJ 07974
(800) 247-2644
www.boc.com

Commerce Erergy,

Inc.

4400 Route 9 South, Suite 100
Freehold, NJ 07728

(800) 556-8457
WWW.Commerceenergy.com

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

Ramsey, NJ 07446
(888) 635-0827
WWW.Newenergy.com

Direct Erergy
Services, LLC

120 Wood Avenue
Suite 611

Iselin, NJ 08830

(866) 547-2722
www.directenergy.com

FirstEnergy
Solutions Corp.

300 Madison Avenue
Morristown, NJ 07962
(800) 977-0500
www.fes.com

Glacial Energy of

New Jersey, Inc.

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

Integrys Energy

Services, Inc.

99 Wood Ave, South, Suite 802
Iselin, NJ 08830

(877) 763-9977
www.integrysenergy.com

Strategic Energy,

LLC

55 Madison Avenue, Suite 400
Morristown, NJ 07960

(888) 925-9115, www.sel.com

Liberty Power

Holdings, LLC

Park 80 West, Plaza 11, Suite 200
Saddle Brook, NJ 07663

(866) 769-3799

www. libertypowercorp.com

Pepco Energy
Services, Inc.
112 Main St.

Lebanon, NJ 08833
(800) ENERGY -9 (363-7499)
WWW. pepco-services.com

PPL EnergyPlus,

LLC
811 Church Road

Cherry Hill, NJ 08002
(800) 281-2000
www.pplenergyplus.com

Sempra Energy
Solutions

The Mac-Cali

Building

581 Main Street, 8" Floor
Woodbridge, NJ 07095
(877) 273-6772
www.semprasolutions.com

South Jersey Energy
Company

One South Jersey

Plaza

Route 54

Folsom, NJ 08037

(800) 800-756-3749
www.south jerseyenergy.com

Suez Energy

Resources NA, Inc.

333 Thornall Street

6th Floor

Edison, NJ 08837

(888) 644-1014
WWW.SUEeZEenergyresources.com

UGI Energy

Services, Inc.

704 East Main Street, Suite 1
Moorestown, NJ 08057
(856) 273-9995
WWW.Ugienergyservices.com

American Powe rnet
Management, LP
437 North Grove St.
Berlin, NJ 08009
(800) 437-7872
www. hess.com

ConEdison Solutions

Cherry Tree, Corporate Center
535 State Highway 38

Cherry Hill, NJ 08002

(888) 665-0955
www.conedsolutions.com

Credit Suisse, (USA) Inc.
700 College Road East
Princeton, NJ 08450
212-538-3124
www.creditsuisse.com

Sprague Energy Corp.

12 Ridge Road

Chatham Township NJ 07928
(800) 225-1560
WWW.Spragueenergy.com

Canfield Avenue Blementary School
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NJ NATURAL GAS CO. NATURAL GAS SERVICE TERRITORY

Last Updated: 06/15/09

Cooperative Industries
412-420 Washington Avenue
Belleville, NJ 07109
800-6-BUY GAS (6-289427)
WWW.cooperativenet.com

Direct Erergy Services, LLP
120 Wood Avenue, Suite 611
Iselin, NJ 08830
866-547-2722
www.directenergy.com

Gateway Energy Services
Corp.

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

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

704 East Main Street, Suite 1
Moorestown, NJ 08057
856-273-9995
WWW.Ugienergyservices.com

Hess Energy, Inc.
One HessPlaza
Woodbridge, NJ 07095
800-437-7872
www.hess.com

Intelligent Energy

2050 Center Avenue, Suite 500
Fort Lee, NJ 07024
800-724-1880

www.inte lligentenergy.org

Metromedia Energy, Inc.

6 Industrial Way

Eatontown, NJ 07724
877-750-7046
www.metromediaenergy.com

MxEnrergy, Inc.

510 Thornall Street, Suite
270Edison, NJ 08837
800-375-1277
WWW.mxenergy.com

NATGASCO (Mitchell
Supreme)

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

NJ Gas & Electric
1 Bridge Plaza, FI. 2

Fort Lee, NJ 07024
866-568-0290
www.NewJerseyGasElectric.com

Pepco Energy Services, Inc.
112 Main Street

Lebanon, NJ 08833
800-363-7499
WWW.PepPCOo-Services.com

PPL EnergyPlus, LLC
811 Church Road - Office 105

Cherry Hill, NJ 08002
800-281-2000
www.pplenergyplus.com

South Jersey Energy Company
One South Jersey Plaza, Route 54

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

Sprague Energy Corp.

12 Ridge Road

Chatham Township, NJ 07928
800-225-1560
WWW.Spragueenergy.com

Woodruff Energy
73 Water Street

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

Canfield Avenue Blementary School

SWA, Inc. - Local Government Energy Audit Final Report

Page 44/44



