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REPORT DISCLAIMER

The information contained within this report, including any attachment(s), is intended solely for use
by the named addressee(s). If you are not the intended recipient, or a person designated as
responsible for delivering such messages to the intended recipient, you are not authorized to
disclose, copy, distribute or retain this report, in whole or in part, without written authorization from
Concord Engineering Group, Inc., 520 S. Burnt Mill Road, VVoorhees, NJ 08043.

This report may contain proprietary, confidential or privileged information. If you have received
this report in error, please notify the sender immediately. Thank you for your anticipated
cooperation.
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I. EXECUTIVE SUMMARY
This report presents the findings of an energy audit conducted for:

Lafayette School
221 Lafayette Avenue
Chatham, NJ 07928

Facility Contact Person: John Cataldo
Municipal Contact Person: Ralph Goodwin

This audit was performed in connection with the New Jersey Clean Energy Local Government
Energy Audit Program. These energy audits are conducted to promote the office of Clean Energy’s
mission, which is to use innovation and technology to solve energy and environmental problems in a
way that improves the State’s economy. This can be achieved through the wiser and more efficient
use of energy.

The annual energy costs at this facility are as follows:

Electricity $108,728
Natural Gas $97,868
Total $206,596

The potential annual energy cost savings for each energy conservation measure (ECM) and
renewable energy measure (REM) are shown below in Table 1. Be aware that the ECM’s are not
additive because of the interrelation of some of the measures. This audit is consistent with an
ASHRAE level 2 audit. The cost and savings for each measure is £ 20%. The evaluations are based
on engineering estimations and industry standard calculation methods. More detailed analyses
would require engineering simulation models, hard equipment specifications, and contractor bid
pricing.

Concord Engineering Group, Inc. 9C09078
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Table1
Financial Summary Table

ENERGY CONSERVATION MEASURES (ECM's)

NET ANNUAL SIMPLE SIMPLE
INSTALLATION
ECMNO. DESCRIPTION A SAVINGS®  |PAYBACK (Yrs)| LIFETIME ROI
COST
ECM#1 | Lighting Upgrade - General $13,218 $2,887 4.6 446.1%
ECM #2 Lighting Controls $10,220 $2,718 3.8 298.9%
ECM #3 Lighting Upgrade - Gym $4,500 $805 5.6 347.3%
ECM#4 | Boiler Replacement - High $294,500 $8,430 34.9 0.2%
Efficiency Upgrade
ECM#5 |  Domestic Water Heater $14,692 $451 326 -63.2%
Replacement
EcM#g | 'ndoor Air handling Unit $37,700 $2,605 145 3.6%
Replacement
Ecm#y | DDC System - Lafayette $301,072 $14,531 207 -27.6%
Avenue School
RENEWABLE ENERGY MEASURES (REM's)
SIMPLE
ANNUAL SIMPLE
A
ECM NO. DESCRIPTION COST SAVINGS® PAYBACK | 00~
(Yrs)
REM #1 Solar PV Project $904,500 $66,284 13.6 83.2%

Notes: A. Cost takes into consideration applicable NJ Smart StartTM incentives.
B. Savings takes into consideration applicable maintenance savings.

The estimated demand and energy savings for each ECM and REM is shown below in Table 2. The
information in this table corresponds to the ECM’s and REM in Table 1.

Concord Engineering Group, Inc. 9C09078
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Table 2

Estimated Energy Savings Summary Table

ENERGY CONSERVATION MEASURES (ECM's)

ANNUAL UTILITY REDUCTION

Avenue School

RENEWABLE ENERGY MEASURES (REM's)

ANNUAL UTILITY REDUCTION

ELECTRIC ELECTRIC
ECM NO. DESCRIPTION
DEMAND CONSUMPTION NAgﬁFéQkAS)AS
(KW) (KWH)
ECM#1 | Lighting Upgrade - General 39 16128.3 -
ECM #2 Lighting Controls N/A 15183.5 -
ECM #3 Lighting Upgrade - Gym 2.0 4118.4 -
Boiler Replacement — High
ECM#4 Efficiency Upgrade 55830
ECM #5 Domestic Water Heater ) ) 208.4
Replacement
ECM #6 Indoor Air Handling Unit 04 15870 )
Replacement
ECM #7 DDC System — Lafayette ] 939815 51419

ELECTRIC

ELECTRIC

ECM NO. DESCRIPTION
DEMAND CONSUMPTION NA(EESIKAS)AS
(KW) (KWH)
REM #1 Solar PV Project 0.4 156850.0 ]

Recommendation:

Concord Engineering Group (CEG) strongly recommends the implementation of all ECM’s that
provide a calculated simple payback at or under ten (10) years. The following Energy Conservation
Measures are recommended for the Lafayette School:

ECM #1: Lighting Upgrade

ECM #2: Install Lighting Controls

ECM #3: Install T-5 Lighting in Gym

Concord Engineering Group, Inc.
January 19, 2010 - Final
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ECM #5 does not provide a payback. These systems are past the ASHRAE recommended useful
service life and will need to be replaced. The water heaters can be replaced with more efficient
equipment that will provide some energy savings and improve the schools carbon foot print.

Systems that have past their useful service life should be replaced such as the systems described in
ECM#4 and 6. Although these ECMs will not have a payback in less than 10 years, they are systems
that should be replaced and will save a substantial amount of energy as summarized in Table 2 on
page 5 and will pay back in the system lifetime.

In addition to the ECMs, there are maintenance and operational measures that can provide
significant energy savings and provide immediate benefit. The ECMs listed above represent
investments that can be made to the facility which are justified by the savings seen overtime.
However, the maintenance items and small operational improvements below are typically
achievable with on site staff or maintenance contractors and in turn have the potential to provide
substantial operational savings compared to the costs associated. The following are
recommendations which should be considered a priority in achieving an energy efficient building:

1. Chemically clean the condenser and evaporator coils periodically to optimize efficiency. Poorly
maintained heat transfer surfaces can reduce efficiency 5-10%.

2. Maintain all weather stripping on entrance doors.

3. Clean all light fixtures to maximize light output.

4. Provide more frequent air filter changes to decrease overall system power usage and maintain
better IAQ.

5. Confirm that outside air economizers on the rooftop units are functioning properly to take
advantage of free cooling and avoid excess outside air during occupied periods.

Efficient HVAC equipment replacements are difficult to justify with the energy savings alone. The
replacement of HVAC equipment such as the heating and ventilation units at Lafayette Avenue
School is typically initiated when the equipment stops working, surpasses the life expectancy, or
maintenance requirements grow beyond the ability to continue to support it. When replacing the
equipment becomes necessary, the additional cost to install high efficiency systems becomes a great
value for the investment.

The existing facility does not qualify as Pay for Performance project because the average operating
demand is below 200 KW.

Concord Engineering Group, Inc. 9C09078
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II. INTRODUCTION

The Lafayette School is a 75,268 square foot facility that includes classrooms, offices, media center,
gymnasium, cafeteria, music room, music tech room, art room and boiler rooms.

Electrical and natural gas utility information is collected and analyzed for one full year’s energy use
of the building. The utility information allows for analysis of the building’s operational
characteristics; calculate energy benchmarks for comparison to industry averages, estimated savings
potential, and baseline usage/cost to monitor the effectiveness of implemented measures. A
computer spreadsheet is used to calculate benchmarks and to graph utility information (see the
utility profiles below).

The Energy Use Index (EUI) is established for the building. Energy Use Index (EUI) is expressed in
British Thermal Units/square foot/year (BTU/ft?/yr), which is used to compare energy consumption
to similar building types or to track consumption from year to year in the same building. The EUI is
calculated by converting the annual consumption of all energy sources to BTU’s and dividing by the
area (gross square footage) of the building. Blueprints (where available) are utilized to verify the
gross area of the facility. The EUI is a good indicator of the relative potential for energy savings. A
low EUI indicates less potential for energy savings, while a high EUI indicates poor building
performance therefore a high potential for energy savings.

Existing building architectural and engineering drawings (where available) are utilized for
additional background information. The building envelope, lighting systems, HVAC equipment, and
controls information gathered from building drawings allow for a more accurate and detailed review
of the building. The information is compared to the energy usage profiles developed from utility
data. Through the review of the architectural and engineering drawings a building profile can be
defined that documents building age, type, usage, major energy consuming equipment or systems,
etc.

The preliminary audit information is gathered in preparation for the site survey. The site survey
provides critical information in deciphering where energy is spent and opportunities exist within a
facility. The entire site is surveyed to inventory the following to gain an understanding of how each
facility operates:

Building envelope (roof, windows, etc.)

Heating, ventilation, and air conditioning equipment (HVAC)
Lighting systems and controls

Facility-specific equipment

The building site visit is performed to survey all major building components and systems. The site
visit includes detailed inspection of energy consuming components. Summary of building
occupancy schedules, operating and maintenance practices, and energy management programs
provided by the building manager are collected along with the system and components to determine
a more accurate impact on energy consumption.

Concord Engineering Group, Inc. 9C09078
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1. METHOD OF ANALYSIS

Post site visit work includes evaluation of the information gathered, researching possible
conservation opportunities, organizing the audit into a comprehensive report, and making
recommendations on HVAC, lighting and building envelope improvements. Data collected is
processed using energy engineering calculations to anticipate energy usage for each of the proposed
energy conservation measures (ECMs). The actual building’s energy usage is entered directly from
the utility bills provided by the owner. The anticipated energy usage is compared to the historical
data to determine energy savings for the proposed ECMs.

It is pertinent to note, that the savings noted in this report are not additive. The savings for each
recommendation is calculated as standalone energy conservation measures. Implementation of more
than one ECM may in some cases affect the savings of each ECM. The savings may in some cases
be relatively higher if an individual ECM is implemented in lieu of multiple recommended ECMs.
For example implementing reduced operating schedules for inefficient lighting will result in a
greater relative savings. Implementing reduced operating schedules for newly installed efficient
lighting will result in a lower relative savings, because there is less energy to be saved. If multiple
ECM’s are recommended to be implemented, the combined savings is calculated and identified
appropriately.

ECMs are determined by identifying the building’s unique properties and deciphering the most
beneficial energy saving measures available that meet the specific needs of the facility. The building
construction type, function, operational schedule, existing conditions, and foreseen future plans are
critical in the evaluation and final recommendations. Energy savings are calculated base on industry
standard methods and engineering estimations. Energy consumption is calculated based on
manufacturer’s cataloged information when new equipment is proposed.

Cost savings are calculated based on the actual historical energy costs for the facility. Installation
costs include labor and equipment to estimate the full up-front investment required to implement a
change. Costs are derived from Means Cost Data, industry publications, and local contractors and
equipment suppliers. The NJ SmartStart Building® program incentives savings (where applicable)
are included for the appropriate ECM’s and subtracted from the installed cost. Maintenance savings
are calculated where applicable and added to the energy savings for each ECM. The costs and
savings are applied and a simple payback and simple return on investment (ROI) is calculated. The
simple payback is based on the years that it takes for the savings to pay back the net installation cost
(Net Installation divided by Net Savings.) A simple return on investment is calculated as the
percentage of the net installation cost that is saved in one year (Net Savings divided by Net
Installation.)

A simple life-time calculation is shown for each ECM. The life-time for each ECM is estimated
based on the typical life of the equipment being replaced or altered. The energy savings is
extrapolated throughout the life-time of the ECM and the total energy savings is calculated as the
total life-time savings.

Concord Engineering Group, Inc. 9C09078
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IV. HISTORIC ENERGY CONSUMPTION/COST

A. Energy Usage / Tariffs

The energy usage for the facility has been tabulated and plotted in graph form as depicted within
this section. Each energy source has been identified and monthly consumption and cost noted per
the information provided by the Owner.

There are three electric services for the facility. The primary service is located at the original boiler
room. The secondary service is located at the boiler room in the 2001 addition. A third service for
outdoor lighting was not located. The electric usage profile (below) represents the combined total
actual electrical usage for the facility. Jersey Central Power and Light (JCP&L) provides electricity
to the facility under their General Service Primary Three-Phase rate structure, General Service
Secondary Day/Night Three-Phase rate structure and Outdoor Lighting Service. The electric utility
measures consumption in kilowatt-hours (KWH) and maximum demand in kilowatts (KW). One
KWH usage is equivalent to 1000 watts running for one hour. One KW of electric demand is
equivalent to 1000 watts running at any given time. The basic usage charges are shown as
generation service and delivery charges along with several non-utility generation charges. Rates
used in this report reflect the historical data received for the facility.

The gas usage profile shows the actual natural gas energy usage for the facility. Public Service
Electric and Gas (PSE&G) provides natural gas to the facility under the Basic General Supply
Service- Large Volume Gas (LVG) rate structure. Hess Corporation is a third party supplier. The
gas utility measures consumption in cubic feet x 100 (CCF), and converts the quantity into Therms
of energy. One Therm is equivalent to 100,000 BTUs of energy.

The overall cost for utilities is calculated by dividing the total cost by the total usage. Based on the
utility history provide, the average cost for utilities at this facility is as follows:

Description Average
Electricity 17.9¢ / kWh
Natural Gas $1.51/ Therm
Concord Engineering Group, Inc. 9C09078
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Table 3

Electricity Billing Data
Electric Usage Summary

Utility Provider: JCP&L, General Service Secondary 3 phase

Meter: S07013739 Customer Number: 0801577897 0000554662

Meter: Customer Number: 0800644719 0003075605
Meter: Customer Number: 0800644719 0005007742
MONTH OF USE CONS;VI\V/IETION DEMAND TOTAL BILL

Aug-08 55,946 144.1 $10,586
Sep-08 54,920 259.8 $9,944
Oct-08 60,359 177.5 $10,196
Nov-08 61,423 171.1 $10,575
Dec-08 55,646 152.3 $9,859
Jan-09 58,364 149.9 $10,271
Feb-09 54,648 147.2 $9,567
Mar-09 43,029 273.8 $7,794
Apr-09 37,031 140.4 $6,755
May-09 52,021 198.8 $9,270
Jun-09 38,221 157.7 $7,104
Jul-09 36,027 159.9 $6,807
Totals 607,635 273.8 Max $108,728

AVERAGE DEMAND

177.7 KW average

AVERAGE RATE $0.179 $/kWh

Concord Engineering Group, Inc.

January 19, 2010 - Final
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Figure 1
Electricity Usage Profile

Lafayette Elementary School
Electric Usage Profile
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Table 4
Natural Gas Billing Data

Natural Gas Usage Summary

Utility Provider: PSE&G 3164343
PoD ID: PG000009458410904631
Third Party Utility Provider: HESS
HESS Meters: 394872/394899
MONTH OF USE CONSUMPTION (THERMYS) TOTAL BILL
Aug-08 174.42 $333.09
Sep-08 600.23 $894.11
Oct-08 5,609.23 $9,556.05
Nov-08 11,904.14 $18,224.70
Dec-08 12,125.22 $18,584.82
Jan-09 13,253.04 $20,123.96
Feb-09 9,907.93 $15,488.39
Mar-09 7,7129.24 $10,091.60
Apr-09 2,751.75 $3,667.51
May-09 445,77 $679.57
Jun-09 191.69 $116.11
Jul-09 118.21 $107.83
TOTALS 64,810.85 $97,867.74
AVERAGE RATE: $1.510 $/THERM
Concord Engineering Group, Inc. 9C09078
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Figure 2
Natural Gas Usage Profile

Lafayette Elementary School
Gas Usage Profile
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B. Energy Use Index (EUI)

Energy Use Index (EUI) is a measure of a building’s annual energy utilization per square foot of
building. This calculation is completed by converting all utility usage consumed by a building for
one year, to British Thermal Units (BTU) and dividing this number by the building square footage.
EUI is a good measure of a building’s energy use and is utilized regularly for comparison of energy
performance for similar building types. The Oak Ridge National Laboratory (ORNL) Buildings
Technology Center under a contract with the U.S. Department of Energy maintains a Benchmarking
Building Energy Performance Program. The ORNL website determines how a building’s energy
use compares with similar facilities throughout the U.S. and in a specific region or state.

Source use differs from site usage when comparing a building’s energy consumption with the
national average. Site energy use is the energy consumed by the building at the building site only.
Source energy use includes the site energy use as well as all of the losses to create and distribute the
energy to the building. Source energy represents the total amount of raw fuel that is required to
operate the building. It incorporates all transmission, delivery, and production losses, which allows
for a complete assessment of energy efficiency in a building. The type of utility purchased has a
substantial impact on the source energy use of a building. The EPA has determined that source
energy is the most comparable unit for evaluation purposes and overall global impact. Both the site
and source EUI ratings for the building are provided to understand and compare the differences in
energy use.

The site and source EUI for this facility is calculated as follows. (See Table 5 for details):

(Electric Usage in kBtu + Gas Usage in kBtu)
Building Square Footage

Building Site EUI =

(Electric Usage in kBtu x SS Ratio + Gas Usage in kBtu x SS Ratio)
Building Square Footage

Building Source EUI =

Concord Engineering Group, Inc. 9C09078
January 19, 2010 - Final Page 14 of 44
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Table 5
Lafayette School EUI Calculations

ENERGY USE INTENSITY CALCULATION

ITE -
ENERGY TYPE BUILDING USE ENSERGY SSIJTRECE SOURCE ENERGY
kWh Therms | Gallons kBtu RATIO kBtu
ELECTRIC 607635.0 2,074,466 3.340 6,928,716
NATURAL GAS 64810.9 6,481,085 1.047 6,785,696
FUEL OIL 0.0 0 1.010 0
PROPANE 0.0 0 1.010 0
TOTAL 8,555,551 13,714,412

*Site - Source Ratio data is provided by the Energy Star Performance Rating Methodology for Incorporating Source Energy Use
document issued Dec 2007.

BUILDING AREA 75,268 SQUARE FEET

BUILDING SITE EUI 113.67 kBtu/SF/YR
BUILDING SOURCE EUI 182.21  kBtu/SF/YR
Figure 3

Source Energy Use Intensity Distributions: Elementary Schools
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C. EPA Energy Benchmarking System

The United States Environmental Protection Agency (EPA) in an effort to promote energy
management has created a system for benchmarking energy use amongst various end users. The
benchmarking tool utilized for this analysis is entitled Portfolio Manager. The Portfolio Manager
tool allows tracking and assessment of energy consumption via the template forms located on the
ENERGY STAR website (www.energystar.gov). The importance of benchmarking for local
government municipalities is becoming more important as utility costs continue to increase and
emphasis is being placed on carbon reduction, greenhouse gas emissions and other environmental
impacts.

Based on information gathered from the ENERGY STAR website, Government agencies spend
more than $10 billion a year on energy to provide public services and meet constituent needs.
Furthermore, energy use in commercial buildings and industrial facilities is responsible for more
than 50 percent of U.S. carbon dioxide emissions. It is vital that local government municipalities
assess facility energy usage, benchmark energy usage utilizing Portfolio Manager, set priorities and
goals to lessen energy usage and move forward with priorities and goals.

In accordance with the Local Government Energy Audit Program, CEG has created an ENERGY
STAR account for the municipality to access and monitoring the facility’s yearly energy usage as it
compares to facilities of similar type. The following is the user name and password for this account:

https://www.energystar.gov/istar/pmpam/index.cfm?fuseaction=login.login

Username: chathamsd
Password: Igeaceg2009

Security Question: What city were you born in?
Security Answer:  “chatham”

The utility bills and other information gathered during the energy audit process are entered into the
Portfolio Manager. The following is a summary of the results for the facility:

Table 6
ENERGY STAR Performance Rating

FACILITY PERIIE:%IIE?RI;;;:NCE NATIONAL
DESCRIPTION RATING AVERAGE
Lafayette School 25 50

Refer to the Statement of Energy Performance appendix for the detailed energy summary.

Concord Engineering Group, Inc. 9C09078
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V. FACILITY DESCRIPTION

The Lafayette School is a one-story, block with brick faced building. The facility houses the boiler
rooms, Kitchen, cafeteria, offices, classrooms, gymnasium, locker rooms, restrooms, media center,
general music, art room, tech labs and the boiler room. The original building was approximately
39,862 square feet and was built in 1953. There were additions in 1995 that added approximately
12,438 square feet, an addition in 2001 added approximately 10,425 square feet, and an addition in
2006 added 12,543 square feet, bringing the building total to 75,268 square feet. The building
operates for 40 hours during a typical week. There are different roof types on the building. There is
an asphalt shingle roof on the original building The 1995, 2001 and 2006 additions have rigid
insulation on steel deck on steel beams. The windows are tempered, insulated glass with aluminum
frame.

Heating System

There are two boiler plants providing hot water for heating and there are natural gas fired roof top
air handling units that provide heat for this facility. The boiler plant in the original building consists
of two (2) Cyclotherm model 3500W-W4-SP, 4,190 MBH Natural Gas input each, natural gas
burner water boilers, are 80% efficient, in poor condition and were manufactured in 1953. These
boilers provide heating hot water to unit heaters, unit ventilators, convectors, heat & ventilation unit,
and radiant floor panels. There are two 7.5 hp system pumps piped in parallel located in the original
boiler room and operating in a lead/lag configuration. These pumps are approximately 10 years old
and in good to fair condition with 90.2% motor efficiency. The seven (7) packaged roof top units
with natural gas heat have inputs ranging from 50,000 BTUH up to 390,000 BTUH and are 81%
efficient. There are five (5) units that are three (3) years old and are in very good condition. There
are two (2) units that are eight (8) years old and are in fair condition. There is one (1) heat and
ventilation unit that is original to the building and is in poor condition.

The 2001 addition added a boiler plant that serves the 2001 addition. The boiler is a HB Smith
model Series 28A-8 cast iron boiler, 2499 maximum MBH natural gas input and is 82.9% efficient.
The boiler is eight years old and in good condition. There are two 5 hp system pumps piped in
parallel located in the 2001 addition boiler room and operating in a lead/lag configuration. The
pumps are eight years old and are in fair condition.

Domestic Hot Water

There is an A.O. Smith model HW 200M 942, natural gas, domestic water heater provides hot water
for the original building. This unit has an input of 199,000 Btu/h, and a recovery rate of 181.0
gallons per hour, is 82% thermal efficient. The water heater was manufactured in 1998 and is in fair
condition.

There is an A.O. Smith model BTR 120 110, natural gas, domestic water heater provides hot water
for the 2001 addition. This unit has an input of 120,000 Btu/h, 71 gallon tank and a recovery rate of
116.4 gallons per hour, is 80% thermal efficient. The water heater was manufactured in 2001 and is
in good condition.

Concord Engineering Group, Inc. 9C09078
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Cooling System

The facility is cooled via thirty-two (32) split system air conditioning systems, five (5) window air
conditioners and seven (7) roof top units. All cooling units are air cooled, direct expansion cooling.
These units vary in sizes ranging from 0.75 nominal tons to 25 nominal tons. The split systems are
three (3) to thirteen (13) years old and range from good to fair condition. The window air
conditioners are four (4) years old and are in good condition.

The seven (7) roof top units are heating and cooling and are described in the heating section above.
Again, there are five (5) units that are three (3) years old and are in very good condition and there
are two (2) units that are eight (8) years old and are in fair condition.

Controls System

There are Johnson Controls pneumatic controls serving the original boiler room and original school
building. A Quincy air compressor, approximately 3 years old, with (2) 2hp motors provides air to
the controls system. The system operates on a hot water reset schedule as follows: 0°F Outside air
temperature (OA): 200°F Leaving Water Temperature (LWT), 15°F Outside air temperature (OA):
175°F Leaving Water Temperature (LWT), 30°F Outside air temperature (OA): 150°F Leaving
Water Temperature (LWT), 45°F Outside air temperature (OA): 125°F Leaving Water Temperature
(LWT), 60°F Outside air temperature (OA): 100°F Leaving Water Temperature (LWT). The system
appears to be operational but is antiquated.

Exhaust System

There are many roof top centrifugal fans exhausting the toilet rooms, kitchen, all purpose room and
locker room areas. They are fractional horse power fan motors and the largest exhaust fans is less
than 1 horsepower.

Lighting

The building is lit by varying types and sizes of light bulb types. The types used include the use of
T-12 fluorescent, T-8 fluorescent, incandescent, halogen and compact fluorescent. The lamp
wattages range from 26 watts to 150 watts with the majority being fluorescent T8 light fixtures with
32 Watt lamps. The incandescent lamps range from 100 watts to 150 watts. There are 25 LED exit
signs.

Concord Engineering Group, Inc. 9C09078
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VI. MAJOR EQUIPMENT LIST

The equipment list is considered major energy consuming equipment and through energy
conservation measures could yield substantial energy savings. The list shows the major equipment
in the facility and all pertinent information utilized in energy savings calculations. An approximate
age was assigned to the equipment in some cases if a manufactures date was not shown on the
equipment’s nameplate. The ASHRAE service life for the equipment along with the remaining
useful life is also shown in the Appendix.

Refer to the Major Equipment List Appendix for this facility.

Concord Engineering Group, Inc. 9C09078
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VIlI. ENERGY CONSERVATION MEASURES

ECM #1: Lighting Upgrade - General
Description: General

The lighting in the Lafayette School is primarily made up of fluorescent fixtures with T-12 lamps
and magnetic ballasts, T-8 lamps with electronic ballasts, incandescent lamps and compact
fluorescent lamps. There are a few storage rooms, original boiler room and closets with
incandescent lighting and compact fluorescent fixtures.

This ECM includes replacement of the existing fixtures containing T12 lamps and magnetic ballasts
with fixtures containing T8 lamps and electronic ballasts. The new energy efficient, T8 fixtures will
provide adequate lighting and will save the owner on electrical costs due to the better performance
of the lamp and ballasts. This ECM will also provide maintenance savings through the reduced
number of lamps replaced per year. The expected lamp life of a T8 lamp is approximately 30,000
burn-hours, in comparison to the existing T12 lamps which is approximately 20,000 burn-hours.
The facility will need 33% less lamps replaced per year.

This ECM also includes replacement of all incandescent lamps to compact fluorescent lamps. The
energy usage of an incandescent compared to a compact fluorescent approximately 3 to 4 times
greater. In addition to the energy savings, compact fluorescent fixtures burn-hours are 8 to 15 times
longer than incandescent fixtures ranging from 6,000 to 15,000 burn-hours compared to
incandescent fixtures ranging from 750 to 1000 burn-hours.

Energy Savings Calculations:

The Grade Lighting Audit ECM#1- General Appendix outlines the proposed retrofits, costs,
savings, and payback periods.

NJ Smart Start® Program Incentives are calculated as follows:

From the Smart Start Incentive Appendix, the replacement of a T-12 fixture to a T-5 or T-8
fixture warrants the following incentive: T-5 or T-8 (1-2 lamp) = $25 per fixture; T-5 or T-8 (3-4
lamp) = $30 per fixture.

Smart Start® Incentive = (# of 1— 2 lamp fixtures x $25)+ (# of 3—4 lamp fixtures x $30)
Smart Start® Incentive = (4 x $25)=$100

Replacement and Maintenance Savings are calculated as follows:

Savings =T12cost—T8cost

96T12: 2 fixtures x 2 lamps x ($4.30/lamp+ $5 labor/lamp) x 25 years x 2080 hrs/yr / 20,000
hours/lamp = $96.72
40T12: 2 fixtures x 1 lamp x ($1.95/lamp+ $5 labor/lamp) x 25 years x 2080 hrs/yr / 20,000
hours/lamp = $36.14

Concord Engineering Group, Inc. 9C09078
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T12 cost = 96T12 + 40T12 = $96.72 + $36.14 = $132.86 lifetime cost

32T8: 10 lamps x ($1.95/lamp+ $5 labor/lamp) x 25 years x 2080 hrs/yr / 30,000 hours/lamp =

$120.47

Savings = T12 cost — T8 cost = $132.86 - $120.47 = $12.39 lifetime maintenance and cost savings

From the Smart Start Incentive Appendix, there is no incentive for replacing incandescent lamps
with compact fluorescent lamps. The incentive is only available if the entire light fixture is replaced.
In most cases, the existing fixtures can be re-lamped by the facility’s staff to obtain the energy
savings without the expense of a new fixture and the involvement of an electrician to install a new

fixture.

Energy Savings Summary:

ECM #1 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $13,218
NJ Smart Start Equipment Incentive ($): $0
Net Installation Cost ($): $13,218
Maintenance Savings ($/Yr): $0
Energy Savings ($/Yr): $2,887
Total Yearly Savings ($/Yr): $2,887
Estimated ECM Lifetime (Yr): 25
Simple Payback 4.6
Simple Lifetime ROI 446.1%
Simple Lifetime Maintenance Savings $12
Simple Lifetime Savings $72,186
Internal Rate of Return (IRR) 22%
Net Present Value (NPV) $37,061.61

* ECM#1 Calculations DO NOT include lighting control changes implemented in ECM#2. If ECM#1 and #2
are implemented together the savings will be relatively lower than shown above.

Concord Engineering Group, Inc.
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ECM #2: Install Lighting Controls
Description:

In some areas the lighting is left on unnecessarily. There has been a belief that it is better to keep
the lights on rather than to continuously switch them on and off. This on/off dilemma was studied,
and it was determined that the best option is to turn the lights off whenever possible. Although this
practice reduces the lamp life, the energy savings far outweigh the lamp replacement costs.

Lighting controls are available in many forms. Lighting controls can be as simplistic as an
additional switch. Timeclocks are often used which allow the user to set an on/off schedule.
Timeclocks range from a dial clock with on/off indicators to a small box the size of a thermostat
with user programs for on/off schedule in digital format. Occupancy sensors detect motion and will
switch the lights on when the room is occupied. They can either be mounted in place of the current
wall switch, or they can be mounted on the ceiling to cover large areas. Lastly, photocells are a
lighting control that sense light levels and will turn the lights off when there is adequate daylight.
These are mostly used outside, but they are becoming much more popular in energy-efficient office
designs as well.

To determine an estimated savings for lighting controls, we used ASHRAE 90.1-2004 (NJ Energy
Code). Appendix G states that occupancy sensors have a 10% power adjustment factor for daytime
occupancies for buildings over 5,000 SF. CEG recommends the installation of dual technology
occupancy sensors in all private offices, conference rooms, restrooms, lunch rooms, storage rooms,
lounges, file rooms, etc.

Energy Savings Calculations:

The Investment Grade Lighting Audit ECM#2- Lighting Controls Appendix outlines the
proposed retrofits, costs, savings, and payback periods. The hallways of the building is a 24/7
facility while the majority of the building is only occupied 40 hours a week and other areas are only
a few hours a day. Ten percent of this value is the resultant energy savings due to installation of
occupancy sensors and was calculated to be 15,183.5 kWh/year and $2,718/year.

Installation cost per dual-technology sensor (Basis: Sensorswitch or equivalent) is $160/unit
including material and labor. The SmartStart Buildings® incentive is $20 per control which equates
to an installed cost of $140/unit. Total number of rooms to be retrofitted is 73. Total cost to install
sensors is $140/ceiling unit x 73 units = $10,220.
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Energy Savings Summary:

ECM #2 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $11,680
NJ Smart Start Equipment Incentive (3$): $1,460
Net Installation Cost (3$): $10,220
Maintenance Savings ($/Yr): $0
Energy Savings ($/Yr): $2,718
Total Yearly Savings ($/Yr): $2,718
Estimated ECM Lifetime (Yr): 15
Simple Payback 3.8
Simple Lifetime ROI 298.9%
Simple Lifetime Maintenance Savings $0
Simple Lifetime Savings $40,770
Internal Rate of Return (IRR) 26%
Net Present Value (NPV) $22,227.31
Concord Engineering Group, Inc. 9C09078
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ECM #3: Install T-5 Lighting System in Gym

Description:

The Gym is currently lit via eighteen (18) HID, 250 W Metal Halide fixtures that are mounted
approximately 20°-0” above the finished floor. The lighting system is antiquated and the space
would be better served with a more efficient, fluorescent lighting system. Studies have shown that
metal halide lighting systems have a steep lumen depreciation rate (rate at which light is produced
from fixture) which equates to approximately a 26% to 35% reduction in lighting output at 40% of
the rated lamp life. In addition, the new fluorescent system will provide a better quality of light and
save the Owner many dollars on replacement of the highly expensive metal halide lamps.

CEG recommends upgrading the lighting within the Gym to an energy-efficient T-5 lighting system
that includes new lighting fixtures with high efficiency, electronic ballasts and T-5 high output (HO)
lamps. The T-5 HO lamps are rated for 20,000 hours versus the 10,000 hours for the 250W Metal
Halide lamps so there would be a savings in replacement cost and labor. In addition to the standard
lighting features of the T-5 fixtures; a day-lighting option could be selected for the outside rows of
light to take advantage of the natural daylight that provides light to the room during the day via the
clerestory.

This measure replaces all the HID, 250 W Metal Halide fixtures in the Gym with a well-designed T-
5 lighting system. Approximately twenty (18), 3-lamp T5HO high bay fixtures with reflectors and
high-efficiency, electronic ballasts will be required in order to meet the mandated 50 foot-candle
average within the Gym.

Energy Savings Calculations:

A detailed Grade Lighting Audit ECM#3- T-5 Lighting System in Gym Appendix that outlines
the proposed retrofits, costs, savings, and payback periods.

NJ Smart Start® Program Incentives are calculated as follows:

From Appendix C, the replacement of a 250 W HID fixture to a T-5 or T-8 fixture warrants the
following incentive: $50 per fixture.

Smart Start® Incentive = (# of fixtures x $50)= (18 x $50) = $900

Maintenance savings are calculated based on the facility operational hours as indicated by the
Owner. For the Gym, the estimated operational hours are 2,080 hours per year. Based on the lamp
life comparison, there will be five (5) complete lamp replacements required for the metal halide
system at the time when two (2) complete lamp replacement would be required for the fluorescent
lighting system. Based on industry pricing, the lamp cost for a 250W metal halide lamp is
approximately +$25 per lamp and a T-5 54HO fluorescent lamp is approximately +$5 per lamp.
Therefore, the maintenance savings are calculated as follows:

Maint eance Savings = (# of MH lamps x $25 per lamp) — (# of TSHO lamps x $5 per lamp)

Concord Engineering Group, Inc. 9C09078
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Ma int eance Savings = (90 lamps x $25 per lamp) — (108 lamps x $5 per lamp) = $1,710
= $1,710/ 25 years = $68/year average maintenance savings

It is pertinent to note, that installation labor was not included in the maintenance savings.

ECM #3 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $5,400
NJ Smart Start Equipment Incentive ($): $900
Net Installation Cost (3$): $4,500
Maintenance Savings ($/Yr): $68
Energy Savings ($/Yr): $737
Total Yearly Savings ($/Yr): $805
Estimated ECM Lifetime (Yr): 25
Simple Payback 5.6
Simple Lifetime ROI 347.3%
Simple Lifetime Maintenance Savings $1,700
Simple Lifetime Savings $20,130
Internal Rate of Return (IRR) 18%
Net Present Value (NPV) $9,520.89
Concord Engineering Group, Inc. 9C09078
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ECM #4: Boiler Replacement — High Efficiency Upgrade
Description:

Heating is provided to the facility by two heating plants. The original heating plant, built in 1953 is
outdated and can be more efficient. The newer heating plant, built in 2001 is adequately efficient
and should remain in service.

In regards to the original plant, there are two (2) two Cyclotherm model 3500W-W4-SP, 4,190
MBH Natural Gas input each, natural gas burner water boilers, which have a combustion efficiency
of 80% when new. These boilers are 21 years past its ASHRAE useful service life.

This energy conservation measure will replace the gas fired boilers serving the original facility. The
calculation is based on the following equipment: Aerco, Benchmark BMK-3.0LN-3 condensing
boiler or equivalent. The existing units will be replaced with high energy efficient units with
capacities typical of the existing units.

Energy Savings Calculations:

Existing 4,190 MBH Gas Fired Boiler:

Rated Capacity = 8,380 MBh Input, 6,700 MBh Output (Natural Gas)
Combustion Efficiency = 80%

Age & Radiation Losses = 5%

Thermal Efficiency = 75%

Replacement Gas Fired Boiler:

High-Efficiency Gas Fired Boiler

Rated Capacity = 9,000 MBh Input, 8,343 MBh maximum Output (Natural Gas)
Combustion Efficiency = 86.5%

Radiation Losses = 0.5%

Thermal Efficiency = 86%

Operating Data:

Heating Season Fuel Consumption = 43,648 Therms of natural (based on natural gas billing data
and the square footage of the facility).

Heating Energy Savings = Fuel Consumption x (New Furnace Efficiency — Old Furnace Efficiency)

Heating Energy Savings = 43,648 Therms x ((86% - 75%) / (86%)) = 5,583 Therms
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Total Heating Cost savings

Heating Energy Cost Savings = Annual Energy Savings x $/Therm
Heating Energy Cost Savings = (5,583 Therms) x $1.51/Therm = $8,430/ yr.

Installed cost of (3) three new BMK3.0 LN 460/4, IRlI 3000MBH input gas fired boilers with one
(1) BMS 11 sequencing panel, sensor kit and installation is $294,500.

Equipment Incentives:

Heating Smart Start Equipment Incentive = ($1.75/MBh) = (9,000 MBh ) x $1.75 = $15,750

Energy Savings Summary:

ECM #4 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $294,500
NJ Smart Start Equipment Incentive ($): $0
Net Installation Cost ($): $294,500
Maintenance Savings ($/Yr): $0
Energy Savings ($/Yr): $8,430
Total Yearly Savings ($/Yr): $8,430
Estimated ECM Lifetime (Yr): 35
Simple Payback 34.9
Simple Lifetime ROI 0.2%
Simple Lifetime Maintenance Savings $0
Simple Lifetime Savings $295,050
Internal Rate of Return (IRR) 0%
Net Present Value (NPV) ($113,362.73)
Concord Engineering Group, Inc. 9C09078
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ECM #5: Domestic Water Heater Replacement
Description:

The existing domestic water heater (WH-1) is a A.O. Smith model HW-200M with 199,000 BTUH
input natural gas heater with 82% thermal efficiency and (WH-2) is a is a A.O Smith model BTR-
120 with a 71 gallon tank and 120,000 BTUH input natural gas heater with an 80% thermal
efficiency and a nameplate recovery rate of 116 gallons per hour.

This energy conservation measure will replace the existing natural WH-1 with a 92% thermal
efficient Bradford White model EF-60T-199E-3N gas fired domestic hot water heater having 199
MBH input and 60-gallon storage capacity or equivalent. This energy conservation measure will
replace the existing natural WH-2 with a 96% thermal efficient Bradford White model EF-60T-
125E-3NA gas fired domestic hot water heater having 125 MBH input and 60-gallon storage
capacity or equivalent. This ECM requires coordinati