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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 authorlzed to
disclose, copy, distribute or retain this report, in whole or in part, without writte
Concord Engineering Group, Inc., 520 S. Burnt Mill Road, VVoorhees, NJ 08043.

This report may contain proprietary, confidential or privileged information.
this report in error, please notify the sender immediately. T you for your anticipated
cooperation.

S
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Gloucester City PAL Building

Energy Audit

EXECUTIVE SUMMARY

This report presents the findings of an energy audit conducted for:

Gloucester City PAL Building
51 South Brown Street
Gloucester City, NJ 08030

Facility Contact Person: Paul J. Kain

Municipal Contact Person: Jack Lipsett

This audit was performed in connection with the New Jersey Clean E rnment
Energy Audit Program. These energy audits are conducted to promote the o Energy’s
mission, which is to use innovation and technology to solve energy roblems in a

way that improves the State’s economy. This can be achieved t
use of energy.

The annual energy costs at this facility are as follows:

The potential annual energy cost savi
this level of auditing is + 20%

Electricity $ 757
#2 Fuel Oil $ 3,310
Total $ 4,067

below in Table 1. The cost of each measure for
gineering, specifications, and hard proposals are

obtained.
Table 1
nergy Conservation Measures (ECM’s)
SIMPLE SIMPLE
ENCOM DE IPTION COST SAAl\\l\l/\lltlilélé PAYBACK | RETURN ON
' (YEARS) | INVESTMENT

1 I ighting System $8,143 $783 10.3 9.2%
2 stall LE it'Signs $249 $275 0.9 109.1%
3 tall Compact Fluorescent Lamps $200 $321 0.6 162.7%
4 H Replacement $17,448 $1,701 10.3 7.2%

Install High-Efficiency Oil-Fired 0
5 HW Heating Boiler $8,000 $960 8.3 10.6%

High-Efficiency Window 0
6 Replacement $12,900 $469 27.5 (4.8%)

The estimated demand and energy savings are shown below in Table 2. The information in this
table corresponds to the ECM’s in Table 1.
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Table 2
Estimated Energy Savings

TOTAL
TOTAL
ECM NO. DESCRIPTION TOTAL KW ANNUAL KWH GALLONS
REDUCTION REDUCTION FUEL OIL
REDUCED
1 Install T-8 Lighting System 3.9 3,760 -
2 Install LED Exit Signs 0.15 1,314 -
3 Install Compact Fluorescent 174 15 g
Lamps
4 Heat Pump Replacement - ,140 -
5 Install High-Efficiency Oil- ) 279
Fired HW Heating Boiler
5 High-Efficiency Window ) 253 191
Replacement

Recommendation:

the implementation of all ECM’s that
7) years. The potential energy and cost
pon. The following Energy Conservation

Concord Engineering Group (CEG) stron
provide a calculated simple payback ¢
savings from these ECM’s are t
Measures are recommended for

o ECM#2: |
act Fluorescent Lamps

review the implementation of ECM # 1: Install T8 Lighting
Il High-Efficiency Oil-Fired HW Heating Boiler. Although the simple

energy calculations do not provide a speedy return on investment. However, if the
ishes to inhabit the facility for more hours per year, these ECM’s would be of value to the
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. INTRODUCTION

The PAL Building is a 5,584 square feet facility that includes exercise & weight rooms, meeting
room, game room, Gloucester Community TV rooms, Radio Club rooms, foyer, mechanical &
electrical rooms, restrooms, etc. The facility was constructed in 1915 of concrete block and brick
construction. The exterior windows are single pane aluminum units.

The first energy auditing task was to collect and review 2008 utility energy data for electricity and
#2 burner fuel oil. This information was used to analyze operational characteristics, calculate
energy benchmarks for comparison to industry averages, estimate savings pote

The Energy Use Index (EUI) is expressed in British Thermal Uni
and can be used to compare energy consumption to similar bui

all fuels to BTU’s then dividing by the area (gross squar
indicator of the relative potential for energy savings.
potential for large energy savings. Blueprints (whe i were obtained from the municipal
and were utilized to calculate/verify the gross are

After gathering the utility data and calculati
obtaining Architectural and Engineerin

next step in the audit process is
ere available). By reviewing the
garding the building envelope, lighting
systems/controls, HVAC equipmen e noted. These questions are then compared to
y data gathering step. Furthermore, through the
review of the architectural ring drawings a bU|Id|ng profile can be defined that
documents building age, ty
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Il. METHOD OF ANALYSIS

CEG completed the preliminary audit tasks noted in Section Il preparing for the site survey. The site
survey is a critical input in deciphering where energy opportunities exist within a facility. The
auditor walks the entire site to inventory the building envelope (roof, windows, etc.), the heating,
ventilation, and air conditioning equipment (HVAC), the lighting equipment, other facility-specific
equipment, and to gain an understanding of how each facility is used.

It is pertinent to note, that the savings noted in this report are not
recommendation may actually be higher if the individual recom
tage and multiplies
it by the new operating hours instead of the existing operating ho i was a change in the
hours at all). The lighting controls module calculates the ¢ i and multiplies it by the
new system wattage instead of the existing watt , If you chose to install the
recommended lighting system but not the lighti vings achieved with the new
ave been no reduction in the hours of

Our thermal module cal s for temperature reductions utilizing automated
engineering calculations -wi icrosoft” Excel™ spreadsheets. The savings are calculated in
“output” values — meaning e t fuel savings. To show fuel savings we multiply the energy
values times the fu i
etc.) and also i account the heating/cooling equipment efficiency. The temperature
recommendati ower when the heating/cooling equipment is more efficient or is using
a cheaper

Lastly, installation costs, refer to Appendix B, are then applied to each recommendation and simple
paybacks are calculated. Costs are derived from Means Cost Data, other industry publications, and
local contractors and suppliers. The NJ SmartStart Building® program incentives (refer to
Appendix C) are calculated for the appropriate ECM’s and subtracted from the installed cost prior to
calculation of the simple payback. In addition, where applicable, maintenance cost savings are
estimated and applied to the net savings. Simple return on investment is calculated using the
standard formula of the difference of gains minus investments, divided by the investments.
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Included within the gains are the annual energy savings, utility incentives and maintenance savings
as a total sum. The calculation is completed assuming the project is 100% direct purchased by the
Owner with an energy cost escalation of 2.4% for natural gas and 2.2% for electricity.
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IV. HISTORIC ENERGY CONSUMPTION/COST
A. Energy Usage / Tariffs

Table 3 and Figure 1 represent the electrical usage for the surveyed facility from January-08 to
December-08. Public Service Electric and Gas Company (PSE&G) provides electricity to the
facility under the General Lighting and Power Service (GLP) Rate. This electric rate has a
component for consumption that is measured in kilowatt-hours (kWh). It is calculated by
multiplying the wattage of the equipment times the hours that it operates. For.example, a 1,000
Watt lamp operating for 5 hours would measure 5,000 Watt-hours. Since one i

natural gas usage in the building. An account service fee
even in the absence of natural gas usage. It is recom
gas usage is anticipated.

Description Average
Electricity \ 20.9¢ / kWh

his account is closed unless future

No. 2 Burne 10 $3.44 / Gallon

3
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Energy Audit

Table 3
Electricity Billing Data

CONSUMPTION

MONTH OF USE KWH DEMAND TOTAL BILL
1/08 300 10 $69
2/08 300 10 $62
3/08 300 10 $55
4/08 300 10 $54
5/08 300 10 5
6/08 300 10 $
7/08 300 2 $79
8/08 300 2
9/08 24 2 $42
10/08 612 2 $94
11/08 300 $57
12/08 288 $55

Totals $757.00
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Table 4
No. 2 Heating Fuel Oil Billing Data

DATE OF PURCHASE PURCHASED (GALLONS) TOTAL BILL
4/9/08 953.6 $3,277.52
4/28/08 9.2 32.68
Totals 962.8 $3,310.20

B. Energy Use Index (EUI) w

The Energy Use Index is a measure of the total energy consumed i ling heating a building
or facility in a year, expressed in British thermal units (Btu) per iti gross square footage.

Building EUI = (Electric Us_agfe in kBtu + OilUsage inkB
Building Square Footage
Electric = [(3,624 kWh) * (1000 W/kW) * (3.414 h/1.W)] 0 Btu/h / 1 kBtu/h)
=12,372 kBtu

Fuel Oil = 962.8Gallons * 140,000 Btu/ 3 2 kBtu

EUI = (12,372 kBtu + 134,792 kBtu) / (5,

PAL Building EUI = 26.4 kBtu/SF
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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 you to track and assess 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
more emphasis is being placed throughout multiple arenas on carbon reduction, greenhouse gas
emissions and other environmental impacts.

Based on information gathered from the ENERGY STAR website, Go
more than $10 billion a year on energy to provide public services.and

EG has created an Energy Star
cess to monitoring their yearly energy
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V. FACILITY DESCRIPTION

The PAL Building is a 5,584 square feet facility that includes exercise & weight rooms, meeting
room, game room, Gloucester Community TV rooms, Radio Club rooms, foyer
mechanical/electrical rooms, restrooms, etc. The facility was constructed in 1915 of concrete block
and brick construction. The exterior windows are single pane aluminum units.

Heating System

The PAL Building is heated by a H. B. Smith oil-fired, hot water boiler rat 250,000 Btu/hr
input and 150,000 Btu/hr (70% thermal efficiency at full load). This hot water boiler is
approximately 28 years old. Due to age and radiation losses, the pres I i
estimated to be 60%. The boilers are approximately 30 years old.

Hot water is distributed to hot water coils in unit heaters and to fin-tube radiators via six circulating
pumps. There are also several Nesbitt oil-fired unit heaters th ear to be 28 years old.

Domestic Hot Water

Domestic hot water is provided by an electric, 30-
2,500 kKW. This water heater is 2 years old.

hot water heater with a rating of

Cooling System

Cooling is provided by window AC uni

Controls System

Local thermostats control t eati
controls.

e window AC units are controlled via their integral

Lighting

The majority ©
lamps and mag
control er

lighting is provided by 2-foot by 4-foot lay-in fixtures containing T12
tandard switching is utilized and there are no other types of lighting
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VI. EQUIPMENT LIST

Following the completion of the field survey a detailed equipment list was created. The equipment
within this list is considered major energy consuming equipment whose replacement could yield
substantial energy savings. In addition, 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 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 Appendix E for the Major Equipment List for this facility. \ w

O
&
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VIl. ENERGY CONSERVATION MEASURES
ECM #1: Upgrade Fluorescent Lighting System
Description:

New fluorescent lamps and ballasts are available as direct replacements for the existing lamps and
ballasts. A simple change from the old to the new can provide substantial savings. A typical drop-
ceiling lay in fixture with four, 4-foot lamps (34 Watt lamps) has a total wattage of about 154 Watts.
By retrofitting with new lamps, reflector and electronic ballasts the total wattage would be reduced
to about 91 Watts per fixture and the space light levels and light quality would increase by about
15% and 35%, respectively.

CEG recommends a replacement of the existing fixtures contai
ballasts with fixtures containing T8 lamps and electronic ball
fixtures will provide adequate lighting and will save the Ow
performance of the electronic ballasts. In addition savings, the fixture
replacement will also provide operational cost savings. al cost savings will be
realized through the lesser number of lamps that wi ired to"be replaced per year. The
expected lamp life of a T8 lamp, approximately , In comparison to the existing
T12 lamps, approximately 20,000 burn-hours, e Owner with fewer lamps to replace
per year. Based on the operating hours of th
Owner will be changing approximately 3

T12 lamps-and magnetic

ts due to the better

Energy Savings Calculations:

A detailed Investment Grade i it can be found in Appendix F that outlines the proposed

NJ Smart Start® Program Incentiv calculated as follows:

of a T-12 fixture to a T-5 or T-8 fixture warrants the following
) = $25 per fixture; T-5 or T-8 (3-4 lamp) = $30 per fixture.

Maintenance Savings are calculated as follows:

Maint enance Savings = (# of lamps x % reduction x $ per lamp)+ Installation Labor

Ma intenance Savings = (221 x 33% reduction x $ 2.00) = $147
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Energy Savings Summary:

ECM #1 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $10,580
NJ Smart Start Equipment Incentive ($): ($2,290)
Maintenance Savings ($): ($147)
Net Installation Cost ($): $8,143
Total Energy Savings ($/yr): $785
Simple Payback (yrs): 10.3
Simple Return on Investment: %

&
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ECM #2: Install LED Exit Signs
Description:

LED is an acronym for light-emitting-diode. LED’s are small light sources that are readily
associated with electronic equipment. LED exit signs have been manufactured in a variety of
shapes and sizes. There are also retrofit Kits that allow for simply modification of existing exit signs
to accommodate LED technology. The benefits of LED technology are substantial. LED exit signs
will last for 20-30 years without maintenance. This results in tremendous maintenance savings
considering that incandescent or fluorescent lamps need to be replaced at a rate o
year. Lamp costs ($2-$7 each) and labor costs ($8-$20 per lamp) add
LED exit lights only uses 2 Watts. In comparison, conventional exit sign
recommended that samples of the products be installed to confirm that they a
existing electrical system.

This ECM replaces all of the existing exit signs, twelve (12 al, thro t the building with
highly energy efficient LED exit signs. A Pegasus Associates Lig LED exit sign or equivalent
was used for the bases of design.

Energy Savings Calculations:

Existing exit sign energy costs: 6 units x it x 8,760 hrs/yr x $0.209/kWh = $329

New LED exit sign enerqy costs: 6 unit s/unit x 8,760 hrs x $0.209/kWh = $54

Maint enance Savings = (# of lamps x $ per Iamp)+ Installation Labor

Ma intenance Savings = (6 x $4.50) + (6 x $14) = $111
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Energy Savings Summary:

ECM #2 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $480
NJ Smart Start Equipment Incentive ($): ($120)
Maintenance Savings ($): ($111)
Net Installation Cost ($): $249
Total Energy Savings ($/yr): $275
Simple Payback (yrs): 0.9
Simple Return on Investment: 1%

&
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ECM #3: Install Compact Fluorescent Lamp (CFL)

Description:

The weight room, stairways, boiler room and Gloucester Community TV spaces are lit by
incandescent lamps. An ENERGY STAR qualified compact fluorescent light bulb (CFL) will save
about $30 over its lifetime and pay for itself in about 6 months. It uses 75 percent less energy and
lasts about 10 times longer than an incandescent bulb.

This ECM replaces all incandescent lamps in the facility with energy efficient compact fluorescent
lamps. Lamp wattage were chosen to match existing lighting output.

Energy Savings Calculations: ,
A detailed Investment Grade Lighting Audit can be found in A IX at ines the proposed

retrofits, costs, savings, and payback periods.

Energy Savings Summary:

ECM #3 - ENERGY SAVINGS S

Installation Cost ($): $200
NJ Smart Start Equipm i ; ($0)

Maintenance Savin

$200
$321
0.6
162.7%
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ECM #4: Replace Window AC Units with Split Heat Pumps
Description:

There are six (6) window air conditioning units that are very inefficient. This measure would
replace all window AC units with high-efficiency split heat pump units.

The following assumptions are used in the savings analysis below:

e The existing energy rating of the window AC units is an average of 6 E
e The energy efficiency rating of the new heat pump units is 14 EER
e The various rooms need cooling approximately 1,800 hours per cool son.

Energy Savings Calculations:

Gross annual energy savings = Units x Tons/Unit x RLF ERexist— 12/EERew] X CLH

Where:
RLF = the rated load factor which is the rati

equipment to the total rated cooling capacity.
conditioning unit. Recommended value is0.8

cooling load imposed on the cooling
mpensates for oversizing of the air

CLH = Cooling load hours are defined 3
load. The cooling load hours ceste
Airport weather data.

) of the annual cooling load to the peak cooling
area is 1,484 as obtained from the Philadelphia

Energy Savings = 6 unit it x 0.8 x [12/6 — 12/14] x 1,484 = 8,140 kWh

Energy cost savings = 0.209/kWh = $1,701

Cost of six (
Buildin inc

split heat pumps with a SEER = 14 is $18,000. The SmartStart
92/Ton x 6 Tons = $552 which equates to a net installed cost of $17,448

Simple Payback = 10.3 years
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Energy Savings Summary:

ECM #4 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $18,000
NJ Smart Start Equipment Incentive ($): ($552)
Maintenance Savings ($): -
Net Installation Cost ($): $17,448
Total Energy Savings ($/yr): $1,701
Simple Payback (yrs): 10.3
Simple Return on Investment: %

&

July 15, 2009 Page 20 of 30



Gloucester City PAL Building Energy Audit

ECM #5: Install High-Efficiency Oil-Fired Boiler

Description:

The PAL Building is heated by a H. B. Smith oil-fired, tubular, 250 MBH hot water boiler which
presently is about 60% efficient. As an alternative energy conservation measure, the Concord team

recommends that this boiler be replaced by a H. B. Smith High-Efficiency Oil-Fired Boiler that is
85% efficient.

Existing Heating Hot Water Boiler:
Rated Capacity = 250 MBH (No. 2 Burner Fuel Qil) ?

Combustion Efficiency = 70%
Age & Radiation Losses = 10%
Thermal Efficiency = 60%

Replacement Boiler: &
High-Efficiency Oil-Fired Boiler (with O/A HW t)

Rated Capacity = 249 MBH (No. 2 Burner Fuel Oi

Combustion Efficiency = 85%

Radiation Losses = 0.5%

Thermal Efficiency = 84.5% \

Operating Data:

Heating Season Fuel Consu

Average Cost of F

tion 2.8 gallons (based on fuel oil billing data)

Energy Savi

Energ Boiler Energy Input x ((New Boiler Efficiency — Old Boiler) / New Boiler
Efficiency))
Energy Savings = 962.8 Gallons x (0.845-0.60) = 279 Gallons

(0.845)
Cost Savings = Annual Energy Savings x $/Gallon
= 279 gallons x $3.44/gallon = $960/ yr.

Installed cost of a H. B. Smith high-efficiency, oil-fired hot water boiler including removal of
existing unit, all piping changes and controls = $8,000.
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Simple Payback = $8,000 / $960 = 8.3 Years

Energy Savings Summary:

ECM #5 - ENERGY SAVINGS SUMMARY
Installation Cost ($): $8,000
NJ Smart Start Equipment Incentive ($): -

Maintenance Savings (3$): -

Net Installation Cost ($): $8,00
Total Energy Savings ($/ yr): 60

Simple Payback (yrs):

Simple Return on Investment: 10.6%
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ECM #6: High Efficiency Window Replacements

Description:

The PAL Building window system consists of single pane, old-style, wooden frames with a very
poor insulation value (estimated at Uexist = 0.85 Btu/hr — ft” - °F). This ECM would replace all the
existing single pane windows with energy-efficient double pane, low-E units. Upgrading the
windows would save heating/cooling energy as well as improve comfort for the occupants.

Energy Savings Calculations:

For the following energy savings calculations, we obtained heating
the Philadelphia Airport weather data and the window areas from th

Heating Degree Days = 4,866°F — day/yr.
Cooling Degree Days = 1,484 — day/yr.

Total window area to be retrofitted = 510 SF
Existing air conditioning window unit SEER =

Uexist = 0.85 Btu/hr — ft? - °F

CEG would recommend replacement o
Clad Wood Frame, Dual-Pane,
or equal with U-Factor = 0.
0.49.

g single pane windows with Andersen Vinyl-
B Glazing with Argon Gas Blend Window System
Coefficient = 0.21 and Visible Transmittance =
Unew = 0.28 Btu/hr —
Annual Energy

12 hrs * Windo S * (Uexist-Unew) * HDD
Day

=12 0 * (0.85-0.28) * 4,866 = 16,974,554 Btu + 140,000 Btu/Gallon #2 Oil = 121 gallons
Annual En avings (Cooling) =

12 hrs/day * Window Areas * (UEXIST - UNEW) *CDD =
Existing AC EER

12 * 510 * (0.85-0.28) * 1,484 = 862,798 BTU + 3,412 BTU/KWh = 253 kWh
6.0

Total Energy Savings = 121 gallons x $3.44 + 253 kWh x $0.209 = $469
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Upgraded Window Cost = $12,900
Simple Payback for Upgraded Windows = 27.5 Years

Energy Savings Summary:

ECM #6 - ENERGY SAVINGS SUMMARY
Installation Cost ($): $12,900
NJ Smart Start Equipment Incentive ($): -

Maintenance Savings ($):

Net Installation Cost ($): ,900

Total Energy Savings ($/yr): $

Simple Payback (yrs): 27.5
%)

Simple Return on Investment:

S
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VIIl. RENEWABLE/DISTRIBUTED ENERGY MEASURES

Globally, renewable energy has become a priority affecting international and domestic energy
policy. The State of New Jersey has taken a proactive approach, and has recently adopted in its
Energy Master Plan a goal of 30% renewable energy by 2020. To help reach this goal New Jersey
created the Office of Clean Energy under the direction of the Board of Public Utilities and instituted
a Renewable Energy Incentive Program to provide additional funding to private and public entities
for installing qualified renewable technologies. A renewable energy source can greatly reduce a
building’s operating expenses while producing clean environmentally friendly energy. CEG has

assessed the feasibility of installing renewable energy technologies for Glo , and
concluded that there is potential for solar energy generation.

Solar energy produces clean energy and reduces a building’s carbon footprin omplished
via photovoltaic panels which will be mounted on all south a cades of the

cessary before the
m in which one Solar
Renewable Energy Certificate (SREC) is given to the Ow 1000 kWh of generation.
SREC’s can be sold anytime on the market at their et value. The value of the credit
ies. value per credit is around $350,
this value was used in our financial calculation [ to $0.35 per kWh generated.

G. Using this square footage | ermined that a system size of 5.29 kilowatts could be
installed. A system of this si i
cent. A detailed financial analysis can be found in
payback of the system over a 25 year period. The
and the price of accumulated SREC’s are factored into the

Appendix G. This an
eventual degradation of the

payback.
CEG has rev options for the owner. Two options were studied and they are as
follows: A rect purchase without finance. Self-finance was calculated with 95%
of the cost financed at a 7% interest rate over 25 years. Direct purchase involves the
local [ ing for 100% of the total project cost upfront. Both of these calculations
include a utility inflation rate as well as the degradation of the solar panels over time. Based on our
calculat Ilowing are the payback periods for the respective method of payment:
SIMPLE INTERNAL RATE
PAYMENT TYPE PAYBACK OF RETURN
Self-Finance 10.3 Years 22.8%
Direct Purchase 10.3 Years 7.9%
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Wind energy production is another option available through the Renewable Energy Incentive
Program. Small wind turbines can be utilized to produce clean energy on a per building basis. Cash
incentives are available per kWh of electric usage. CEG has reviewed the applicability of wind
energy for the PAL building and has determined it is not a viable option. There is not enough free
land available on the site to accommodate the installation of a wind turbine.
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IX. ENERGY PURCHASING AND PROCUREMENT STRATEGY
Load Profile:

Load Profile analysis was performed to determine the seasonal energy usage of the facility.
Irregularities in the load profile will indicate potential problems within the facility. Consequently
based on the profile a recommendation will be made to remedy the irregularity in energy usage. For
this report, the facility’s energy consumption data was gathered in table format and plotted in graph
form to create the load profile. Refer to Section 1V, Figure 1 included within this report to reference
the electricity usage load profile for January 2008 through December 2008.

Electricity:

imenting the

Section 1V, Figure 1 demonstrates a typical cooling profile, (Apri
[ ad from October

heating load. It is evident that there is a significant reduction
2008 to November 2008 and a substantial increase from Jun :
is typical, with some expected increase in consumption_ during June-September period. The
base-load shaping is important because a flat consumptio ill yield more competitive
pricing when trying to procure third party supply.

Fuel Oil: %
Fuel oil is utilized as the heating fuel s r facility. There was no fluctuation in oil use
during the study period.
Tariff Analysis: Q

Electricity:

Gloucester City receives e i rvice through Public Service Electric and Gas Company
(PSE&G) on a GL ting and Power) rate. This utility tariff is for delivery service for
general purposes tribution voltages. The rate schedule has a Delivery Charge,

CEG’s recommendation pertains to Gloucester City’s electric costs (mainly because Gloucester City
does not have a large Natural Gas Critical Mass). CEG recognized the electric cost is competitive
with current market prices for a single facility. However, there are opportunities available by
aggregation of all facilities and procuring energy from third party suppliers.

CEG advises Gloucester City take a global approach that will be consistent for all facilities within
the municipality. Gloucester City’s “weighted average price” per kWh (kilowatt hour) for all
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buildings is approximately $0.1225 per kWh (kWh is the common unit of electric measure). The
weighted average price per dekatherm for natural gas is $11.37/dth (Dth is the common unit of
measure). Energy commodities are among the most volatile of all commodities, however at this
point and time, energy is extremely competitive. Gloucester City could realize savings if it were to
take advantage of these current market prices quickly, before energy increases. Based on last year’s
historical consumption (January through December 2008) and current electric rates, Gloucester City
would see savings of over $10,000 per year (Note: Savings were calculated using Gloucester City’s
Average Annual Consumption of 490,135 kWh and a variance of $.02258 /kWh utilizing a fixed
one-year commodity contract). Gloucester City should aggregate its entire electric load to gain the
most optimal energy costs. CEG recommends advisory services for alternative ing and supply
of energy on a “managed approach.”

to review their utility charges and current tariff structure for electrici i ting would provide
hrough its meeting

supply process. Gloucester City can acquire a list of approve ppliers from the New
Jersey Board of Public Utilities website at www.ni.qoé/ﬁnu, and d also consider using a
invol anage the data and use the data to
re, CEG recommends special
arges and commodity charges when

billing-auditing service to further analyze the utility es,

attention to credit mechanisms, imbalances,
meeting with their utility representative. In
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Gloucester City PAL Building Energy Audit

X, INSTALLATION FUNDING OPTIONS

CEG has reviewed various funding options for the Owner to utilize in subsidizing the costs for
installing the energy conservation measures noted within this report. Below are a few alternative
funding methods:

I. Energy Savings Improvement Program (ESIP) — Public Law 2009, Chapter 4
authorizes government entities to make energy related improvements to their

improvements. The “Energy Savings Improvement Program (ESIP)” law provides a
flexible approach that can allow all government agencies i I
and reduce energy usage with minimal expenditure of new

city ‘or other local
ds include cities,

ii. Municipal Bonds — Municipal bonds are a bon
government, or their agencies. Potential issuer
counties, redevelopment agencies, school di
seaports, and any other governmental enti of governments) below the
state level. Municipal bonds may be general obligati the issuer or secured by
specified revenues. Interest income Iders of municipal bonds is often
exempt from the federal income
they are issued, although muni nds issued for certain purposes may not be

tax exempt.

iii. Power Purchase Agree i 2008, Chapter 3 authorizes contractor of
up to fifteen (15 ntracts commonly known as “power purchase
agreements.” S where the contracting unit (Owner) procures a
contract for, | , a third party to install, maintain, and own a renewable

ing, maintaining and owning the renewable energy system,
(Owner) agrees to purchase the power generated by the
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Gloucester City PAL Building Energy Audit

XI.

ADDITIONAL RECOMMENDATIONS

The following recommendations include no cost/low cost measures, Operation & Maintenance
(O&M) items, and water conservation measures with attractive paybacks. These measures are not
eligible for the Smart Start Buildings incentives from the office of Clean Energy but save energy
none the less.

A

Chemically clean the condenser and evaporator coils in the window AC units periodically to
optimize efficiency. Poorly maintained heat transfer surfaces can reduce efficiency 5-10%.
The 3-step process includes cleaning of the coils, rinsing and a microbicide treatment.
Thoroughly cleaned coils are not as susceptible to re-fouling so they stay clean longer,
reducing the cleaning cycle frequency

Maintain all weather stripping on windows and doors.

Use cog-belts instead of v-belts on all belt-driven f reduce electrical

consumption of the motor by 2-5%.
Repair/replace damaged or missing piping an insulation in the ceiling spaces.

Reduce lighting in specified areas wh
offices and above 30 in corridor, lo
measured at over 100 foot candles.

candle levels are above 70 in private
ing the site survey, some areas were

Provide more frequent air filte
and maintain better IAQ.

ease overall fan horsepower requirements

ing the hot water unit heaters and fin-tube radiators.
de setpoint.

ight output.
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APPENDIX B

Page 1 of 1
CONCORD ENGINEERING GROUP
PAL

ECM 1 Install T-8 Lighting System

Qty Unit Cost $ Material $ Labor $ Total $
Lighting Retrofit LS $10,580 $0 $0 $10,580
Total Cost $0 $0 $10,580
Utility Incentive - NJ Smart Start ($30 per 3-4 lamp fixture) ($2,290)
Total Cost Less Incentive $8,290
ECM 2 Install LED EXxit Signs

Qty Unit Cost$  Material $ Labor $ Total $
New LED Exit Signs 6 $80 $50 $30 $480
Total Cost $50 $30 $480
Utility Incentive - NJ Smart Start ($20 per Sign) ($120)
Total Cost Less Incentive $360
ECM 3 Install Compact Fluorescent Lamps

Qty Unit Cost $ Material $ Labor $ Total $
CFL Lamps LS $200 $0 $0 $200
Total Cost $0 $0 $200
Utility Incentive - N/A $0
Total Cost Less Incentive ($20 per Sensor) $200
ECM 4 Heat Pump Replacement

Qty Unit Cost $ Material $ Labor $ Total $
New Heat Pump 6 $3,000 $2,000 $1,000 $18,000
Total Cost $2,000 $1,000 $18,000
Utility Incentive - NJ Smart Start ($92 per Ton) ($523)
Total Cost Less Incentive $17,477
ECM 5 Install High-Efficiency Oil-Fired Boiler

Qty Unit Cost $ Material $ Labor $ Total $
New Qil-Fired Boiler 1 $8,000 $5,500 $2,500 $8,000
Total Cost $5,500 $2,500 $8,000
Utility Incentive - N/A $0
Total Cost Less Incentive $8,000
ECM 6 High-Efficiency Window Replacement

Qty Unit Cost$  Material $ Labor $ Total $
New Windows LS $12,900 $0 $0 $12.900
Total Cost $0 $0 $12,900
Utility Incentive - N/A $0

Total Cost Less Incentive

$12,900



APPENDIX C

&
Concord Engineering Group, Inc. %&CEE

520 BURNT MILL ROAD
VOORHEES, NEW JERSEY 08043
PHONE: (856) 427-0200

FAX: (856) 427-6508

SmartStart Building Incentives

The NJ SmartStart Buildings Program offers financial incentives on a wide variety of building system equipment.
The incentives were developed to help offset the initial cost of energy-efficient equipment. The following tables

show the current available incentives as of January, 2009:

Electric Chillers

Water-Cooled Chillers $12 - $170 per ton
Air-Cooled Chillers $8 - $52 per ton
Gas Cooling
Gas Absorption Chillers $185 - $400 per ton
Gas Engine-Driven Calculated through custom
Chillers measure path)

Desiccant Systems

$1.00 per cfm — gas or
electric

Electric Unitary HVAC

Unitary AC and Split $73 - $93 per ton
Systems
Air-to-Air Heat Pumps $73 - $92 per ton
Water-Source Heat Pumps $81 per ton
Packaged Terminal AC & $65 per ton
HP
Central DX AC Systems $40- $72 per ton
Dual Enthalpy Economizer $250
Controls

Ground Source Heat Pumps

Closed Loop & Open $370 per ton
Loop
Gas Heating
Gas Fired Boilers .
<300 MBH $300 per unit
Gas Fired Boilers
>300 - 1500 MBH $1.75 per MBH
Gas Fired Boilers
>1500 - <4000 MBH $1.00 per MBH
Gas Fired Boilers (Calculated through
> 4000 MBH Custom Measure Path)

Gas Furnaces $300 - $400 per unit




Variable Frequency Drives

Variable Air Volume $65 - $155 per hp
Chilled-Water Pumps $60 per hp
$5,250 to $12,500
Compressors .
per drive

Natural Gas Water Heating

Gas Water Heaters
< 50 gallons

$50 per unit

Gas-Fired Water Heaters
>50 gallons

$1.00 - $2.00 per MBH

Gas-Fired Booster Water
Heaters

$17 - $35 per MBH

Premium Motors

|| Three-Phase Motors |

$45 - $700 per motor

Prescriptive Lighting

T-5 and T-8 Lamps
w/Electronic Ballast in
Existing Facilities

$10 - $30 per fixture,
(depending on quantity)

Hard-Wired Compact
Fluorescent

$25 - $30 per fixture

Metal Halide w/Pulse Start

$25 per fixture

LED Exit Signs

$10 - $20 per fixture

T-5 and T-8 High Bay
Fixtures

$16 - $284 per fixture

Lighting Controls —

Occupancy Sensors

Wall Mounted $20 per control
Remote Mounted $35 per control
Daylight Dimmers $25 per fixture

Occupancy Controlled hi-
low Fluorescent Controls

$25 per fixture controlled

Lighting Controls — HID or Fluorescent Hi-Bay Controls

Occupancy hi-low

$75 per fixture controlled

Daylight Dimming

$75 per fixture controlled

Other Equipment Incentives

Performance Lighting

$1.00 per watt per SF
below program incentive
threshold, currently 5%
more energy efficient than
ASHRAE 90.1-2004 for
New Construction and
Complete Renovation

Custom Electric and Gas
Equipment Incentives

not prescriptive

APPENDIX C



OMB No. 2060-0347
Appendix D

STATEMENT OF ENERGY PERFORMANCE Page 1 of'5
PAL

Building ID: 1773123
For 12-month Period Ending: December 31, 20081
=SBV 904 ;Y Date SEP becomes ineligible: N/A Date SEP Generated: July 08, 2009

TN
orerffy,
ENERGY STAR

Facility Facility Owner Primary Contact for this Facility
PAL Gloucester City Jack Lipsett

51 South Brown St. 512 Monmouth St. 512 Monmouth St.

Gloucester City, NJ 08030 Gloucester City, NJ 08030 Gloucester City, NJ 08030

Year Built: 1915
Gross Floor Area (ft2): 5,584

Energy Performance Rating?2 (1-100) N/A

Site Energy Use Summary3

Electricity (kBtu) 12,365
Fuel Oil (No. 2) (kBtu) 315,294
Natural Gas (kBtu)#4 0
Total Energy (kBtu) 327,659

Energy Intensity>
Site (kBtu/ft2/yr) 59
Source (kBtu/ft2/yr) 64

Emissions (based on site energy use)
Greenhouse Gas Emissions (MtCO,e/year) 27 | Stamp of Certifying Professional

Based on the conditions observed at the
time of my visit to this building, | certify that
the information contained within this

statement is accurate.

Electric Distribution Utility
PSE&G - Public Service Elec & Gas Co

National Average Comparison

National Average Site EUI 65
National Average Source EUI 136
% Difference from National Average Source EUI -53%
Building Type Recreation

Certifying Professional

Meets Industry Standards® for Indoor Environmental
Raymond Johnson

Conditions: 520 South Burnt Mill Rd
Ventilation for Acceptable Indoor Air Quality N/A Voorhggs Nljr8804|3 '
Acceptable Thermal Environmental Conditions N/A

Adequate lllumination N/A

Notes:

1. Application for the ENERGY STAR must be submitted to EPA within 4 months of the Period Ending date. Award of the ENERGY STAR is not final until approval is received from EPA.
2. The EPA Energy Performance Rating is based on total source energy. A rating of 75 is the minimum to be eligible for the ENERGY STAR.

3. Values represent energy consumption, annualized to a 12-month period.

4. Natural Gas values in units of volume (e.g. cubic feet) are converted to kBtu with adjustments made for elevation based on Facility zip code.

5. Values represent energy intensity, annualized to a 12-month period.

6. Based on Meeting ASHRAE Standard 62 for ventilation for acceptable indoor air quality, ASHRAE Standard 55 for thermal comfort, and IESNA Lighting Handbook for lighting quality.

The government estimates the average time needed to fill out this form is 6 hours (includes the time for entering energy data, PE facility inspection, and notarizing the SEP) and welcomes
suggestions for reducing this level of effort. Send comments (referencing OMB control number) to the Director, Collection Strategies Division, U.S., EPA (2822T), 1200 Pennsylvania Ave., NW,
Washington, D.C. 20460.

EPA Form 5900-16



ENERGY STAR" Data Checklist

for Commercial Buildings

Appendix D

Page 2 of 5

In order for a building to qualify for the ENERGY STAR, a Professional Engineer (PE) must validate the accuracy of the data underlying the building's energy
performance rating. This checklist is designed to provide an at-a-glance summary of a property's physical and operating characteristics, as well as its total energy
consumption, to assist the PE in double-checking the information that the building owner or operator has entered into Portfolio Manager.

Please complete and sign this checklist and include it with the stamped, signed Statement of Energy Performance.

NOTE: You must check each box to indicate that each value is correct, OR include a note.

VALUE AS ENTERED IN

CRITERION PORTFOLIO MANAGER VERIFICATION QUESTIONS NOTES IZI
Is this the official building name to be displayed in
Building Name PAL the ENERGY STAR Registry of Labeled D
Buildings?
. Is this an accurate description of the space in
Type Recreation question? D
Locati 51 South Brown St., Is th’iﬁ address Ir?lcctl_Jrate an(_j complete? C:)rre_ct
ocation Gloucester City, NJ 08030 \gloe;e er normalization requires an accurate zip D
Does this SEP represent a single structure? SEPs
cannot be submitted for multiple-building
Single Structure Single Facility campuses (with the exception of acute care or []
children's hospitals) nor can they be submitted as
representing only a portion of a building
PAL (Other)
CRITERION VALUE AS ENTERED IN VERIFICATION QUESTIONS NOTES |

PORTFOLIO MANAGER

Gross Floor Area

5,584 Sq. Ft.

Does this square footage include all supporting
functions such as kitchens and break rooms used
by staff, storage areas, administrative areas,
elevators, stairwells, atria, vent shafts, etc. Also
note that existing atriums should only include the
base floor area that it occupies. Interstitial
(plenum) space between floors should not be
included in the total. Finally gross floor area is not
the same as leasable space. Leasable space is a
subset of gross floor area.

Number of PCs

9 (Optional)

Is this the number of personal computers in the
space?

Weekly operating
hours

20 Hours(Optional)

Is this the total number of hours per week that the
space is 75% occupied? This number should
exclude hours when the facility is occupied only by
maintenance, security, or other support personnel.
For facilities with a schedule that varies during the
year, "operating hours/week" refers to the total
weekly hours for the schedule most often
followed.

Workers on Main
Shift

N/A(Optional)

Is this the number of employees present during
the main shift? Note this is not the total number of
employees or visitors who are in a building during
an entire 24 hour period. For example, if there are
two daily 8 hour shifts of 100 workers each, the
Workers on Main Shift value is 100.

Page 1 of 3




ENERGY STAR" Data Checklist

for Commercial Buildings

Appendix D
Page 3 of 5

Power Generation Plant or Distribution Utility: PSEG&G - Public Service Elec & Gas Co

Meter: Electric - 626028609 (kWh)
Space(s): Entire Facility
Start Date End Date Energy Use (kWh)
12/01/2008 12/31/2008 288.00
11/01/2008 11/30/2008 300.00
10/01/2008 10/31/2008 612.00
09/01/2008 09/30/2008 24.00
08/01/2008 08/31/2008 300.00
07/01/2008 07/31/2008 300.00
06/01/2008 06/30/2008 300.00
05/01/2008 05/31/2008 300.00
04/01/2008 04/30/2008 300.00
03/01/2008 03/31/2008 300.00
02/01/2008 02/29/2008 300.00
01/01/2008 01/31/2008 300.00
Electric - 626028609 Consumption (kWh) 3,624.00
Electric - 626028609 Consumption (kBtu) 12,365.09
Total Electricity Consumption (kBtu) 12,365.09
Is this the total Electricity consumption at this building including all Electricity meters? I:l

Meter: Fuel Oil (Gallons)

Space(s): Entire Facility
Start Date End Date Energy Use (Gallons)
12/01/2008 12/31/2008 1,001.70
11/01/2008 11/30/2008 287.60
10/01/2008 10/31/2008 0.00
09/01/2008 09/30/2008 0.00
08/01/2008 08/31/2008 0.00
07/01/2008 07/31/2008 0.00
06/01/2008 06/30/2008 0.00
05/01/2008 05/31/2008 0.00
04/01/2008 04/30/2008 962.80

Page 2 of 3



03/01/2008 03/31/2008 0.00

02/01/2008 02/29/2008 0.00

01/01/2008 01/31/2008 0.00
Fuel Oil Consumption (Gallons) 2,252.10
Fuel Oil Consumption (kBtu) 315,293.55
Total Fuel Oil (No. 2) Consumption (kBtu) 315,293.55

Is this the total Fuel Oil (No. 2) consumption at this building including all Fuel Oil (No. 2)
meters?

[l

Additional Fuels

Do the fuel consumption totals shown above represent the total energy use of this building?
Please confirm there are no additional fuels (district energy, generator fuel oil) used in this facility.

L

Certifying Professional
(When applying for the ENERGY STAR, this must be the same PE that signed and stamped the SEP.)

Name: Date:

Signature:
Signature is required when applying for the ENERGY STAR.

Appendix D
Page 4 of 5
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FOR YOUR RECORDS ONLY. DO NOT SUBMIT TO EPA.

Please keep this Facility Summary for your own records; do not submit it to EPA. Only the Statement of Energy Performance
(SEP), Data Checklist and Letter of Agreement need to be submitted to EPA when applying for the ENERGY STAR.

Facility

PAL

51 South Brown St.
Gloucester City, NJ 08030

General Information

Facility Owner
Gloucester City

512 Monmouth St.
Gloucester City, NJ 08030

PAL
Gross Floor Area Excluding Parking: (ft?) 5,584
Year Built 1915
For 12-month Evaluation Period Ending Date: December 31, 2008
Facility Space Use Summary
PAL
Other -
Space Type Recreation
Gross Floor Area(ft2) 5,584
Number of PCs° 9
Weekly operating hours® 20
Workers on Main Shift N/A

Energy Performance Comparison

Primary Contact for this Facility
Jack Lipsett

512 Monmouth St.

Gloucester City, NJ 08030

Evaluation Periods Comparisons
Performance Metrics " UL : it Rating of 75 Target National Average
(Ending Date 12/31/2008) (Ending Date 12/31/2008)
Energy Performance Rating N/A N/A 75 N/A N/A
Energy Intensity
Site (kBtu/ft2) 59 59 0 N/A 65
Source (kBtu/ft2) 64 64 0 N/A 136
Energy Cost
$/year $ 6,409.93 $6,409.93 N/A N/A $7,100.30
$/ft2/year $1.15 $1.15 N/A N/A $1.27
Greenhouse Gas Emissions
MtCO,elyear 27 27 0 N/A 30
kgCO e/ft2/year 5 5 0 N/A 6

More than 50% of your building is defined as Recreation. This building is currently ineligible for a rating. Please note the National Average column represents the
CBECS national average data for Recreation. This building uses X% less energy per square foot than the CBECS national average for Recreation.

Notes:
o - This attribute is optional.

d - A default value has been supplied by Portfolio Manager.

Appendix D
Page 5 of 5




[ € [ 0T [ ;i [ - [ - [ - [ z2-d [ 4339 [ uol-T [ - [OTVO06TOTONT [ € ] Uewpoo9 [ adninn [ Bupiing Ivd |
| € | 0T | ;i | - | - | - | Z2-d | 4339 [ woL-ve ] - [ - [ ¢ | 39 [ adninn [ Bupiing Ivd |
ERENVES

8)17 bulureway LSy aby 'xoaddy sdwy aseyd SHOA Jueasbiuyey ‘H3 AoedeD Buljood  # |elss # 19PON ‘A0 Jaanjoejnuei PanIsS BaY uoled0T
S13SUBPUOD DV pue sWwalsAs 1jds
[ z [ Z1 [ vT I 119313 T - T (3 [ - [ - [ - [ Saggoe-z-N | T | enumpiojpeig | Audeeinui | wiooy Jojiog |

817 Buurewsy wMMMwMMm aby 'xoaddy lan4 (%) Aouaoiyg  (jeb) Ayoeded  (y/1eb) A1anodey (M) nduj # |elas # 19PON Ad Jaanjoejnuei PanIsS Baly uoled0T
J19])eaH Ja1epA 10H dnsswog
_ 4 _ o [ 8 [ - I - I - I - [ - [ SL0 [ 9 T 9 [9 ] - [ Aume3einug_| wWooy Jejiog |

ERENES

3)17 Bulureway IVHHSY aby "xoiddy aseyd S}OA pPH 4 NdD Ndd dH # [e149S # [9POIN AD  J1samoenuey PaAISS BalY uofyes0]
sdwnd - a9j10g
_ 6 _ X4 I 0¢ [ nopndes | [ uwosz [ - [ zeotavgrzd | T ] JEDRRE] [ Anoejaimug | wooy Jejiog |

£ . .

8177 Bulureway SUNISS TYHHISY aby "xoaddy lan4 (%) Aouaoiyyg  (ygn) anduy # |elIas # |19pON I\ Te) Jaanjoejnuei pantas ealy uoeaoT
Jsuang - sjlog
[ 5 | 53 | 0g [ norndzs | 0L | - | 052 | - | - [ T 1 wwsdgH [ Aoejaipug [ wooyJsjiog |

£ . .

ay1 Bulurewsy SUNISS TYHHISY aby "xoaddy len4 (%) Aouaoiyyg  (ygn) indinog  (ygn) anduy # |elIas # |19pON £ Jaanjoejnuei PanIas ealy uoeaoT

Jajiog
W 1Vd.,

dnoao Burisauibu3 paoduo)

1SITT LNJINdINO3 JYOCVYIN

T Jo T abed
3 XIAN3ddV



Al AN

602°0$ :1SOD HMM

6002/0¢/50 :3Lva

210 7 abed
4 XIAN3ddY

A e

«ONIQTING TVd..

SIDINYGIS ADHINT AH4OINOD

11dNV ONLHOIT 3AVH9O INIJWLSIANI

ONILHOIT g35040x4 [l hIIIIumHHIH I IIIIIIIIIIIIIRTY
suyonsy bunybin

09 N/ 1se|[eg onsubey
88'S 6€'LE$ 88'8LT LT0 00°022$ 00°0TT$ Y0'ET$ 29 90°0 | OE |XN[elvIA ‘Isejjeg 109]3/sus] 4 £1'05$ 8¢'Ive €2°0 | 91T |0¥0'T 103931334 SUYM 4 ERUDUE] 3 1T
wstid 8-1 Mz€ dwe-T X1 21-L dwe-z pX.T
20T ZT'6E$ /81 810 00°07$ 00°0T$ 70'ET$ ¥'29 900 | ST 14O M ST 14 L1°25$ 9'6vC 20 09 [OvO'T | uesuspuedu] M 09 14 sllamirels )3
09 N/ 1se|[eg onsubey
ceeT 8LvC$ 99817 170 00°0£€$ 00°0TT$ 95°6T$ 9'€6 600 | OE |Xn[eldIA ‘Ise|jeg 109]3/sus] € YEYYS$ 91'CTC 020 89 |0v0'T 103931334 SUYM € Bupue aels 3 6
wstid 8-1 Mz€ dwe-T X1 21-L dwe-z pX.T
809¢ N/N Ise|leg
€T 18'26$ 897 S0 00°007'T$ 00°0vT$ 08'26T$ 7976 160 | T6 |XN[eISIA Ise|jeg 109|3/sus | 0T 19°'662$ adid’ 9€'T | 9€T |0v0'T [onsubeN  sus wskd | 0T wooy 8s11ex3 <] 8
wstid 8-1 Mz€ dwe-€ X2 21-L dwed-y pXZ
809¢ N/N ise|eg
€T 95'6T$ 9'€6 600 00°082$ 00°0vT$ 95°6E$ 8¢'68T 8T°0 | T6 |XN[EISIA ‘Ise|jeg 109]3/sus] 4 21'65$ 88'28¢ 120 | 9€T |0v0'T [onsuBeN  susT wskid 4 KemjjeH <] L
wstid 8-1 Mz€ dwe-€ X2 21-L dwed-y pXZ
09 N/ 1se|[eg onsubey
ceeT 25'9T$ ¥0'6L 800 00°022$ 00°0TT$ Y0'ET$ 29 900 | OE |XN[elvIA ‘Isejjeg 109]3/sus] 4 95'62$ vl 10 89 |0v0'T 103931334 SUYM 4 KemjjeH 3 9
wstid 8-1 Mz€ dwe-T X1 21-L dwe-z pX.T
20T 99'6T$ 9'€6 600 00'02$ 00°0T$ 25'9% e €00 | ST 14O M ST 4 80'9¢$ 8Vl Zro 09 [OvO'T | uesuspuedu] M 09 4 wooy 1yb1am - S
809¢ N/N Ise|eg
€T 18'L6$ 897 S0 00°007'T$ 00°0vT$ 08'26T$ 7976 160 | T6 |XNI[eIBIA Ise|jeg 109|3/sus | 0T 19°'662$ adid’ 9E'T | 9€T |0v0'T [onsuBeN  sus wskd | 0T wooy WB1BM <] 14
wstid 8-1 Mz€ dwe-€ X2 21-L dwed-y pXZ
09 N/ 1se|[eg onsubey
ceeT 25'91$ ¥0'6L 800 00°022$ 00°0TT$ Y0'ET$ 29 90°0 | OE | Xn[elvIA ‘Isejjeg 109]3/sus] 4 95'62$ vl 10 89 |0V0'T 103931334 SUYM 4 Bupue arels 3 €
wstid 8-1 Mz€ dwe-T X1 21-L dwe-z pX.T
809¢ N/N Ise|eg
€T G2'8L$ v'viE 9€'0 00°0ZT'T$ 00°0vT$ ¥2'851$ CTLSL €L°0 | T6 |XN[EIBIA ‘Ise|jeg 109]|3/sus] 8 61°9€2$ ¢STETT 60T | 9€T |0v0'T [onsuBeN  susT wskid 8 wooy sweo <] 4
wstid 8-1 Mz€ dwe-€ X2 21-L dwed-y pXZ
809¢ N/N Ise|eg
€T 18'26$ 897 S0 00°007'T$ 00°0vT$ 08'26T$ 7976 160 | T6 |XNI[eIBIA Isejjeg 109|3/sus | 0T 19°'662$ adid’ 9€'T | 9€T |0v0'T [onsubey  sus wskd | 0T wooy Bunssin <] T
wstid 8-1 Mz€ dwe-€ X2 21-L dwed-y pXZ
yoeqhed sbuines ¢ sBuines sBuines 150D (@31IVLSNI) 1500 $ saInixi4 M pasn uonduasaqs SIXI4d 1500 ¢ sanixiq M pasn | abesn adA1a SIXI49 uonedn] adAL 'ON
prduis Aprea A Aea A I M [e10L 1500 1UN Alteap IANM [e10L | swem| nun-onay ‘0N Apea A JAUMY | @0l | swepn|Apeax ainixi4 N ainixiy 930 | aun

ONILHOIT ONLLSIXd

855

[N “AnD Jsaiseono|9

199115 UMOIS YINOS TG

- upny ABieu3 ONIGTING Tvd
TET8006

‘T# NO3

:4S Buipjing

R Tlo)
1SS3UPPY
:308foud

#qor 930




'SOAIUBOU| LIBIS LewS (N pue sBuIAeS souBUBIUIRIA 8pN|oUl 10U S30P 183yspealds sIy) Ul palou yoegAed ajdwis :310N

sT8 €0Z8ETS | 092199 | 6LS 00092TT$ | | cSeevts | vwooe9 [ we9 | [ Tvor | eswose [vwoewer |ever | | [ [ ot sejoL
9.€2
ST €97LT$ YIET ST 00°087$ 00'08% €6'75$ 8292 €00 | § subiS X3 371 HeM § 9 G5'62€$ 89/GT | 810 | 0¢ |09L'8 SUBIS 113 9 sux3 Iy 44
T Juddsapuedu| M\ ST 12 h
1se|leg
. . . . . . . . 1se|[eg 198|3/sua . . . .
[450) y.°12$ ¥0T 01’0 00°022$ 00°0TT$ 25°9T$ ¥0'6L 800 | 88 |qiig1 it dwet-z 2xz| © 97'8e$ y0'€8T | 8T'0 | 88 [OVO'T [omeufeNy susqwsud | ¢ gnio o1pey 74
) ks 21-L dwe-z 2X2
809¢ N/IN 1se|leg
1€Y1 18'L6$ 89Y 0] 00°00'T$ 00°07T$ 08'L6T$ 7'9v6 160 | T6 |XN[EIdIN ‘Iseljeg 10913/sud7 | 0T 19°G62$ yyIPT | 9T | 9ET [0V0'T [omaufeN  suswsid | 0T gnio o1pey 0z
stid 8-1 Me€ dwe-g X2 2T-1 dwel-y X2
09 N/W 1se|leg onaubepy
09'0€ 65°€$ [As 600 00°0TT$ 00'0TT$ STT$ 9 €00 | 0 |XN[eldN Iselleg 10913/sud7 | T a8 e 2o | 91T | OOZ 10109143y ANYM T wooy Ja|10g 6T
wstid 8-1 Mzg dwel-T yX.T 21-1 dwe-z pX.T
66'€ v0'CT$ 9/ 620 00'87$ 00'2T$ 89'v$ v'ze 110 | 82 140 M 82 v 2L 9T$ 08 0v'0 | 00T | 00z | Iusosapuedul M 00T 2 wooy Ja|108 81
809¢ N/IN 1se|leg
1€Y1 69'85$ 8082 120 00°078% 00°07T$ 89'8TT$ ¥8/9G | 9YS0 | T6 |XN[eIBN ‘Isejieg J0913/sua] | 9 1€°11T$ ¥9'8¥8 | 280 | 9ET [OVO'T [omeufeiN suswsud | 9 swoonsay 1T
stid 8-1 Me€ dwe-g X2 2T-1 dwe-y yX.2
1se|leg
. . . . . . . . 1se|[eg 198]3/sua ) . . .
[450) Lyers 802 020 00°077$ 00°0TT$ v0'€e$ 80'85T STO | 88 oyt ot dwenz zxz| T 15°9.$ 80'99¢ | GE0 | 88 |OVO'T |onoubey suewskd | ¥ wooy Wbrem 91
) ks 21-L dwe-z 2X2
€€'T £0'6$ A3 100 00'2T$ 00'2T$ 15°€$ 89T €00 | 82 140 M 82 T v52T$ 09 010 | 00T [ 009 | ?usosapuesul M 00T T |ALAwunwwod nojo [
809¢ N/ 1sejeg onaubey
SO'TT €€'€9% €0€ 150 00°00.$ 00°0vT$ 90'.5$ €12 9r'0 | T6 |XN[EIdIN Iselleg 10913/sUe7 | G 8€°0CT$ 9.5 960 | 26T | 009 10109143y ANYM S |ALAunwwo) nojo 1
wstid 8-1 Mzg dwel-g X2 21-1 dwed-z gx.1
809¢ N/IN 1se|leg
9,'52 18°0T$ 25 500 00°082$ 00°07T$ 95°6€$ 82°681 8T°0 | T6 |XN[EdIN ‘Iselleg 10913/sua | 2 €7'05$ 82'Tve | €20 | 9TT |OVO'T |onoubey  suejwskd [ ¢ wooy Jeindwiod €1
stid 8-1 Me€ dwe-g X2 2T-1 dwel-y yX.2
€€°0 0L Tve$ 8r'9STT 17T 00'08% 00'0T$ 80'9¢$ 82l 210 | ST J4OMST 8 6.°192$ 821821 | €21 | ¥ST [Op0T | 3uesuspueoul m 09 [} SIe}S JUBWaseg [
240z abed

4 XIAN3ddV




€40 T afed
9 X1puaddy

%8'22 (4d1) uamay Jo a1ey [eulsiu]
85v'L$ (AdN) 8njeA jussald 18N
T57'66$ 120'25$ 622 Sv$ 0£6'8E$ £19'25$ 109$ T9E'9v$ £2€'0ST | is[ejol.
0.1'2€$ vvL's$ 0$ 0$ 0.2'C$ €e$ 105'€$ 98%'9 G$ 14
920'L2$ ¥99'G$ 03$ 03$ £62'2$ ve$ Sov'e$ 255'9 v$ 74
29€'TC$ 885'G$ 0$ 0$ 9TE'C$ re$ 90€'e$ 819'9 €$ €
v11'ST$ 65E'2$ 990'c$ 06$ ore'z$ ve$ otz'e$ G89'9 A raA
STY'ETS 185'T$ 9zL'e$ Z€T$ €9€'$ Ge$ 9TT'e$ ATA] $ 1C
828'TT$ 69T'T$ £50'v$ GST$ 18€'2$ GeS G20'e$ 028'9 0$ 0z
859'0T$ SOT'T$ 6LL'€$ 62v$ TI7'$ Ge$ 1€6'7$ 688'9 0$ 6T
£55'6$ vv0'T$ Ges'e$ €89$ 9ev'z$ 93 258'2$ 656'9 0$ 8T
015'8$ G86%$ 182'c$ 126% 09v'2$ 9e$ 69L'7$ 620'L 0$ LT
Ges'L$ 626$ G90'c$ eYT'T$ a8v'z$ 1€$ 889'7$ 00T'2 0$ 9T
965'9$ G/8% 658'7$ 6VE'TS 015'2$ L€$ 019'$ 2T 0$ ST
122's$ 728$ 999'2$ Ws'T$ Ges'z$ 1€$ v€5'2$ 'L 0$ vT
168'7$ GLL$ 981'7$ 2eL'T$ 195°$ 8e$ 09v'2$ LTE'L 0$ €T
AR 62.$ 6TE'2$ 688'T$ 185'2$ 8¢€$ 88c'z$ T6€'L 0$ ras
€6€'c$ G89% 291'C$ 90'c$ €19'7$ 8e$ 6TECS 99%', 0$ 1T
102'2$ 779$ 170'2$ 16T'2$ 6£9'2$ 6€$ 152'2$ T7S'L 0$ o1
790'7$ G09% 188'T$ 12€'C$ 999'7$ 6€$ 981'C$ 819'L 0$ 6
657'T$ 195$ ¥S2'1$ vSv'z$ £69'2$ or$ FAARNA 769'2 0$ 8
268% 2€5$ 9€9'T$ 2.5'T$ 0zL'c$ ov$ 090'2$ 2Ll 0$ L
65E$ 005$ G2S'T$ £89'7$ 8v.'z$ or$ 000'2$ 158°'L 0$ 9
(orT$) 69v$ €Tr'T$ G8L'C$ GLL'T$ $ 6'T$ 0€6'2 0% S
(609%) 187$ 12E'T$ 188'2$ ¥08'z$ 03$ G88'T$ 010'8 0$ 4
(060°'1$) vSv$ 1€2'T$ 1.6'C$ 2€8'7$ 0$ 0£8'T$ 160'8 0$ €
(7vS'T$) 0Er$ vST'T$ ¥50'c$ 098'2$ 03$ 110'T$ €LT'8 0$ z
(726'1$) 10v$ 9.0'T$ ZET'e$ 688'7$ 0$ S2L'T$ §52'8 0$ 1
0 (18€'2) 0 0 0% 0 0 0 18€'C$ 0
MO|H ysed MO|H lediourid asuadx3g anuanay $1S0D JUle|y sbuines uononpoad AejinQ ysed
aAleINWND ysed 18N ueo 358.43)U] 034S Jeuonippy 1500 ABasug um Abasug [euonippy potsad
0S€'0$ (UM/$) anfeA D3HS %002 :ajey buroueuy
%0°S :a)ey uole[essy 150D Abiaug 602°0$ (UAMI/$) 150D ABiau3 abesany
%0'E :9Jey UOIIe|edsT adurUSIUIRIN ove :(syrw) wiua Buroueul
%56 104 Buroueulq [ev4 :(s1eak) poliad sisAjeuy
wgmm>_ 0T _”co:m_:o_m.o oeqgAed sjdwis
[ 0T9'L¥$ |wniwaig 1509 15114
688'7$ anusAsy D3YS [enuuy
G2L'T$ uononpay 150D Abisug jenuuy
g52'8 uonNpoId YMY [enuuy
079'L¥$ 150D UONINASUOD [EI0L

Buroueuld 9456 WalSAS dre3oA0I0Yd

BuroueUI 94G6 Wa1SAS 21eI0A0I0Yd
CN ‘AND 1815801019
Tvd - 108foid Ad 4e[0S VIADT

:uondiiaseq
:u01ed0T
:aweN 198foad




Appendix G

Page 2 of 3
Project Name: LGEA Solar PV Project - PAL
Location: Gloucester City, NJ
Description: Photovoltaic System
Simple Payback Analysis
Photovoltaic System
Total Construction Cost| $47,610
Annual kWh Production 8,255
Annual Energy Cost Reduction| $1,725
Annual SREC Revenueg| $2,889
First Cost Premium| $47,610 |
Simple Payback Calculation:| 10.3 |
Years
Life Cycle Cost Analysis
Analysis Period (years): 25 Financing %: 0%
Financing Term (mths): 240 Maintenance Escalation Rate: 3.0%
Average Energy Cost ($/kWh) $0.209 Energy Cost Escalation Rate: 3.0%
Financing Rate: 0.00% SREC Value ($/kWh) $0.350
Period Additional Energy kWh Energy Cost Additional SREC Net Cash Cumulative
Cash Outlay Production Savings Maint Costs Revenue Flow Cash Flow
0 $47,610 0 0 0 $0 (47,610) 0
1 $0 8,255 $1,725 $0 $2,889 $4,615 ($42,995)
2 $0 8,173 $1,777 $0 $2,860 $4,638 ($38,358)
3 $0 8,091 $1,830 $0 $2,832 $4,662 ($33,695)
4 $0 8,010 $1,885 $0 $2,804 $4,689 ($29,007)
5 $0 7,930 $1,942 $41 $2,775 $4,677 ($24,330)
6 $0 7,851 $2,000 $40 $2,748 $4,707 ($19,623)
7 $0 7,772 $2,060 $40 $2,720 $4,740 ($14,882)
8 $0 7,694 $2,122 $40 $2,693 $4,775 ($10,107)
9 $0 7,618 $2,186 $39 $2,666 $4,813 ($5,294)
10 $0 7,541 $2,251 $39 $2,639 $4,852 ($442)
11 $0 7,466 $2,319 $38 $2,613 $4,893 $4,451
12 $0 7,391 $2,388 $38 $2,587 $4,937 $9,388
13 $0 7,317 $2,460 $38 $2,561 $4,983 $14,372
14 $0 7,244 $2,534 $37 $2,535 $5,032 $19,403
15 $0 7,172 $2,610 $37 $2,510 $5,083 $24,486
16 $0 7,100 $2,688 $37 $2,485 $5,136 $29,623
17 $0 7,029 $2,769 $36 $2,460 $5,193 $34,815
18 $0 6,959 $2,852 $36 $2,436 $5,251 $40,067
19 $0 6,889 $2,937 $35 $2,411 $5,313 $45,380
20 $0 6,820 $3,025 $35 $2,387 $5,377 $50,757
21 $1 6,752 $3,116 $35 $2,363 $5,445 $56,202
22 $2 6,685 $3,210 $34 $2,340 $5,515 $61,717
23 $3 6,618 $3,306 $34 $2,316 $5,588 $67,305
24 $4 6,552 $3,405 $34 $2,293 $5,664 $72,969
25 $5 6,486 $3,507 $33 $2,270 $5,744 $78,713
Totals: [ 150,323 $46,361 $607 $52,613 $126,323 $98,367
Net Present Value (NPV) $50,782
Internal Rate of Return (IRR) 7.9%




Appendix G

Page 3 of 3
Panel Total Panel
Building Roof ,:\tl)’ea (sq Panel Qty Pan: ,: Sq Total Sq T}f\t/sl Annual | Weight (33 | W/SQFT
Ft kWh 1bs)
Sunpower
PAL 330 SPR230 23 14.7 338 5.29 8,255 759 15.64

Notes:

I - Proposed PV Layout

1. Estimated KWH based on 4.68 hours full output per day per 365 day year. Actual kWH will vary day to

day.
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