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Clinton Street Parking Garage Energy Audit

REPORT DISCLAIMER

The information contained within this report, including any attachment(s), is intended soIer for
use by the named addressee(s) If you are not the intended reC|p|ent orap

disclose, copy, distribute or retain this report, in whole or in part, W|tho
from Concord Engineering Group, Inc., 520 S. Burnt Mill Road, VVoorhees,

This report may contain proprietary, confidential or privileged i

this report in error, please notify the sender immediate
cooperation.

S
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Clinton Street Parking Garage

Energy Audit

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

This audit was performed in connection with the New Jersey Clean En
Energy Audit Program. These energy audits are conducted to promot
Energy’s mission, which is to use innovation and technology to s
problems in a way that improves the State’s economy. This ¢

EXECUTIVE SUMMARY

Hoboken Parking Utility
302-330 Clinton Street

Hoboken, NJ 07030

Municipal Contact Person: John Pope

and more efficient use of energy.

The annual energy costs at this facility are as follows:

The potential annual energy cost savings f
project are shown below in Table 1.
20% until detailed engineering, specifica

Electricity

$156,057

ment
ice.of Clean
ironmental

ieved. through the wiser

ergy Co
SIMPLE
ECM | pEs cosT | OV | pavback | RETURNON
INVESTMENT
$130,162 $35,702 3.6 27.7%
$135,725 $30,913 4.4 22.7%
$114,973 $47,237 2.4 41.7%
Replace Top Parking
4 Deck Pole Lighting $106,434 $3,388 31.4 3.2%
with Solar Lighting
5 | Install Solar Carports | g1 416167 | $30,497 12.4 7.3%
on Top Parking Deck o ' ' '

Note A: Includes applicable incentive, SREC revenue or maintenance savings.
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Clinton Street Parking Garage Energy Audit

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.

Table 2

Estimated Energy Savings

ANNUAL UTILITY UCTION
ENCOM DESCRIPTION ELECT LEC
' DEM TION

(KW) (KWH)
1 Outdoor Lighting Upgrades to LED .6 42,322
2 Replace HID Fixtures with T5 Technology 27. 237,790
3 | Replace HID Fixtures with T8 TechnoNS 363,365

Replace Top Parking Deck Pole Li g

4 with Solar Lighting 7 26,060
5 Install Solar Carports on Top 64 234,594

Recommendations:

The following Energy Conservation Measures are recommended for the 302-330 Clinton Street

Parking Garage F

eplace HID Fixtures with T5 Technology OR

o 3: Replace HID Fixtures with T8 Technology
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Clinton Street Parking Garage Energy Audit

. INTRODUCTION

This comprehensive energy audit covers the 21,860 square foot parking garage facility at 302-
330 Clinton Street that includes the parking garage building, manager’s office, storage room, and
restroom. The parking garage was constructed in 2003 of pre-fabricated concrete sections.

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
characterlstlcs calculate energy benchmarks for comparlson to mdustry av estimated

sources to BTU’s and dividing by the area (gross square
(where available) are utilized to verify the gross ar

e EUI is a good indicator
tes less potential for energy
ance therefore a high potential for

ngs (where available) are utilized for
lope, lighting systems, HVAC equipment,

e architectural and engineering drawings a building
uilding age, type, usage, major energy consuming

uilding envelope (roof, windows, etc.)
eating, 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.
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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 additiv
recommendation is calculated as standalone energy conservation measu

some cases be relatively higher if an individual ECM s i
recommended ECMs. For example implementing reduced
lighting will result in a greater relative savings. Impleme

lieu of multiple
for inefficient
ing schedules for
ecause there is less

beneficial energy saving measures available
building construction type, function, i
future plans are critical in the ev

specific needs of the facility. The
e, existing conditions, and foreseen
recommendations. Energy savings are

Cost savings are calculat al historical energy costs for the facility. Installation
costs include labor and‘equi ate the full up-front investment required to implement
a change. Costs ar ns Cost Data, industry publications, and local contractors
and equipment
applicable) arei for the appropriate ECM’s and subtracted from the installed cost.
- ulated where applicable and added to the energy savings for each
ings are applied and a simple payback and simple return on investment

2 simple payback is based on the years that it takes for the savings to pay

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. The total energy savings is calculated as the
total life-time multiplied by the yearly savings.
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IV. HISTORIC ENERGY CONSUMPTION/COST
A. Energy Usage / Tariffs

Table 3 and Figure 1 represent the electrical usage for the entire parking garage and medical
office complex 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 Schedule. 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 kilowatt is equal to 1,000 Watts, the measured cons uld
be 5 kWh. The basic usage charges are shown as generation service and delive along
with several non-utility generation charges. Rates used in this repor rrent rate

structure available.
The total connected load for the parking garage only is e pproximately 75 kW

with an estimated usage of 657,000 kWh or 54.5% of
(657,000 kWh =+ 1,205,800 kWh).

Description

Electricity 13¢ / kWh
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Table 3
Electricity Billing (Data for the Entire Complex)

MONTH OF USE CONSIE\%I'E:TION DEMAND** TOTAL BILL
1/08 108,000 $12,127
2/08 104,400 $11,916
3/08 104,400 $11,916
4/08 95,600
5/08 100,200
6/08 100,200
7/08 104,800
8/08 98,400
9/08 104,200
10/08 89,800 $11,627
11/08 93,400 $11,514
12/08 102,400 $12,216

Totals 1,205,800 $156,057

** Electric Demand (kW) not provided by O

120,000 12

100,000

o
©

0.6

Demand (KW)

©
IS

20,000 0.2

Month

—®—2008 KWH —*—2008 KW
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B. Energy Use Index (EUI)

Energy Use Index (EUI) is a measure of a building’s energy utilization per square foot of
building. This calculation is completed by converting all utility usage (gas, electric, oil)
consumed by a building over a specified time period, typically 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 amongst
building of similar type. The EUI for this facility (including medical offices) is calculated as
follows:

Building EUI = (Elec.trlf: Usage in kBtu)
Total Building Square Footage
Electric Usage for Entire Complex = ((1,205,800 kwh) * %114 Btu/h /1 W)) +

(1000 Btu/h / 1 kBtu/h) = 4,116,600 kBtu

4,116,600 kBtu
Entire Complex SF

Building EUI =

302-330 Clinton Street Parking Garage ffices Complex EUI = kBtu/SF

August 24, 2009 Page 9 of 26



Clinton Street Parking Garage Energy Audit

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 utlllty costs
continue to increase and emphasis is being placed on carbon reduction, greenh
and other environmental impacts.

Based on information gathered from the ENERGY STAR website,
more than $10 billion a year on energy to provide public servic
Furthermore, energy use in commercial buildings and industri
than 50 percent of U.S. carbon dioxide emissions. It is V|tal

the facility’s yearly energy usage as
it compares to facilities of similar type. The user name and password for this

account:

User Name:
Password:

Security Question:
Security Answi

The utility bills information gathered during the energy audit process are entered into
the Portfolio er.:The following is a summary of the results for the facility:
Table 6
ENERGY STAR Performance Rating
|7 FACILITY PERIIE:NOIIEQIT\/(I;XNCE NATIONAL
DESCRIPTION RATING AVERAGE
Clinton Street Garage N/A 50

See the Statement of Energy Performance appendix for the detailed energy summary.
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V. FACILITY DESCRIPTION

The 21,860 square foot parking garage at 302-330 Clinton Street includes the 6-level parking
garage structure, manager’s office, storage room, and restroom. The parking garage is
constructed of pre-fabricated concrete sections and was constructed in 2003. The garage is open
24/7 all year round. The garage is attached to a Medical Office Building (MOB) and the existing
electric meter feeds both the parking garage and the MOB.

Heating System

The manager’s office is heated by a Berko electric wall-hung unit heater that is si years old.

Domestic Hot Water

Domestic hot water for the parking garage restrooms is provide
hot water heater that is six years old.

-gallon capacity electric

Cooling System

A 12,000 BTUH Carrier split system cools the offi is also’six (6) years old.

Lighting

The parking decks are lit by High Intensi i ID) fixtures mounted on the concrete
pre-cast planks with 175-Watt Meta i ps. These lamps are rated for 10,000
hours, have an initial average lum 000 and consume 210 Watts per fixture. The top
parking deck is lit by 175-Watt ted on poles

-foot lay-in fixtures containing three T8 lamps and
y four 2-foot x 4-foot lay-in fixtures containing three
andard switching is utilized and there are not other types of

outside of the building is lit by 41 wall packs with 70-Watt MH lamps.
by 42 high-hat light fixtures with 100-Watt MH lamps.
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V1. MAJOR EQUIPMENT LIST

302-330 Clinton Street Parking Garage Lighting (175-Watt MH)

Location No. of Fixtures

1st Level w
(Entrances) 23

2nd Level 62

3rd Level 62

4th Level 62 &

5th Level 62

Basement

TOTAL: &?

Top Parking Deck Pole Lights (175-Watt MH)
Exterior Building Light (41) Wall Packs (70-Watt MH)
Exterior Canopy Li (42) Hi-Hats (100-Watt MH)
Front Office (5) 3-lamp 2°x 4’ T-8 fixtures
Stair (17) 2-lamp 2°x 4’ T-8 fixtures
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VIl. ENERGY CONSERVATION MEASURES

ECM #1: Outdoor Lighting Upgrades to LED

Description:

During CEG’s site survey, it was noted that in numerous outdoor lighting fixtures metal halide
lamps are being used throughout the facility. There are (75) total fixtures with 70-Watt Metal

light sensors, hours that these lights are on could be reduced to 3,650 CEG
recommends a replacement of these lamps with energy-efficient: LED S i

This ECM involves replacing the MH lamps in t
fixtures containing LED lamps, new ballasts a controls to turn the lights off
ighting Science, Nexxus Lighting, or

equivalent.
Energy Savings Calculations:
There are 151 outdoor lightin

technology with daylight se
per year and will need to

tures with lamp, ballast and photo sensor controls including
oor fixture. 151 units x $925/unit = $139,675.

rom the cost of replacement lamps and labor to install. LED lamps last
lamps last 10,000 hours. Therefore there is a savings of not having to

Maintenance savings = 4 x [151 lamps ($30 lamp cost + $20 labor cost)] = $30,200

NJ Smart Start® Program Incentives are calculated as follows:
From Appendix B, the incentive for LED fixture and lighting control is $63 per unit.

Total incentive = 151 x $63 = $9,513
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Energy Savings Summary:

ECM #1 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $139,675
NJ Smart Start Equipment Incentive ($): ($9,513)
Net Installation Cost ($): $130,162
Maintenance Savings ($/ yr): $30,200
Energy Savings ($/yr):

Net Savings ($/ yr):

Simple Payback (yrs):

Simple Return On Investment (%0):
Estimated ECM Lifetime (yr):
Simple Lifetime Savings ($): $535,530
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Parking Deck Lighting

The purpose of the balance of this section is to outline the lighting analysis performed to assist
Hoboken with the selection of a lamp fixture for this public parking garage. CEG evaluated
many lamp options and summarized below are the optimum lamp types balancing quality of
illumination, efficiency, and cost. LED and induction lighting technologies were not considered
due to their unfavorable payback periods (expensive lighting technologies). The 175-Watt metal
halide light fixtures presently in the parking garage have a Mean Fixture Lumens/Watt of 35 to
42 L/W.

ECM #2: Replace Parking Garage Fixtures with T5 Techno

Description:

of lam hich consist of standard
are a form of 4-foot fluorescent

The newest family of linear fluorescent lamps is the T5 i
and high-output (HO) T5 lamps. The high outpu

T5HO lamp is ideal as a replacement for a igh Intensity Discharge (HID) lighting source
(such as the existing metal halide lamps). it HO lamp offers increased energy
efficiency and better lumen maintenance i
e lamp. After one year of continuous
p will have declined to 65% of full light
Il have retained 95% of full light output.

, they do not lend themselves to control by light sensors,
controls. The perimeter of each parking deck closest to the

udit team used the Zumtobel Chiaro vapor tight fixture for our fluorescent
.. The fixture has an option for 20% uplight and has a Cold Spot Optimizer to

Energy Savings Calculations:

Appendix E outlines the T5 System option cost/savings analysis.
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Energy Savings Summary:

ECM #2 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $144,875
NJ Smart Start Equipment Incentive ($): ($9,150)
Net Installation Cost ($): 135,725
Maintenance Savings ($/ yr): -
Energy Savings ($/yr): 30,9
Net Savings ($/ yr): 0,91
Simple Payback (yrs):

Simple Return On Investment (%0): 22.7%
Estimated ECM Lifetime (yr):

Simple Lifetime Savings ($): $463,695

S
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ECM #3: Replace Parking Garage Fixtures with T-8 Technology
Description:

T8HO fluorescent lamps provide a lumen per watt ration of 75+, good lamp life, and many
options for color rendering properties. Caution must be used in using linear fluorescent lamps in
outdoor applications. They operate best in the range of 40-80°F. Below this range, there is a
decrease in light output and difficulty in starting. CEG recommends the Zumtobel Cold Spot
Optimizer (CSO) to address cold weather performance. The CSO is an aluminum sleeve that
regulates the temperature at the electrode end of the lamp.

This ECM would replace each of the existing metal halide fixtures with a ght, 4-
foot T8 light fixture with T8HO lamps and a Mean Fixture Lumens erimeter
fixtures near the daylight openings would be controlled by Ii d have dimming
ballasts. The CEG audit team used the Zumtobel Chiaro vap our fluorescent
lighting layout. The fixture has an option for 20% uplig
address cold weather performance.

Energy Savings Calculations:

Appendix F outlines the T8 System option cost/savi

Energy Savings Summary:

ECM #3 - I;&E Vi SUMMARY
Installation Cost ($): $124,123
NJ Smart Sta ipment Incentive ($): ($9,150)
ost ($): 135,725
intenance Savings ($/ yr): -
avings ($/yr): $47,237
Net Savings ($/yr): $47,237
Simple Payback (yrs): 2.4
Simple Return On Investment (%6): 41.7%
Estimated ECM Lifetime (yr): 15
Simple Lifetime Savings ($): $708,555
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ECM #4: Replace Top Deck Pole Lighting with Solar Lighting Systems
Description:

The top deck of this parking garage consists of (34) Metal Halide lighting fixtures with 175-Watt
lamps. The light fixture is mounted on a pole and due to the electrical circuitry are on 8,760
hours per year. These 175-Watt lamps consume 210 watts/hour for a yearly average of 10
daylight hours per day when they should be shut off.

This ECM would replace each of the existing MH fixtures with a solar array, eable battery,
inverter, and LED light fixture. These new solar lighting systems by
daylight sensors. The CEG audit team used the Solar Outdoor Lighting, ghting
system for our analysis. The system features a fixed angle bracket that mo de of the

pole to optimize the capture of the sun’s energy for a particular g hic location.

Energy Savings Calculations:

The total installed cost of a solar lighting sys
solar array, battery, light sensor, high
Solar Outdoor Lighting).

Total Installation Cost = 34 fix
Maintenance savings is fro
50,000 hours while MH
replace lamps four tim

August 24, 2009 Page 18 of 26



Clinton Street Parking Garage Energy Audit

Energy Savings Summary:

ECM #4 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $125,800
NJ Smart Start Equipment Incentive ($): ($2,142)
Net Installation Cost ($): $123,658
Maintenance Savings ($/ yr): $6,8
Energy Savings ($/yr): 3,38
Net Savings ($/ yr): 88
Simple Payback (yrs): 31.
Simple Return On Investment (%6): 2%
Estimated ECM Lifetime (yr): 25
Simple Lifetime Savings ($): $91,500

NS
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ECM #5: Install Solar Carports on Top Parking Deck

Description:

The parking areas on the top uncovered deck can be covered by solar carports that consist of a
lightweight support structure, PV modules affixed within the structure, electrical feed to the
parking garage lighting power system, inverter, etc. The enclosed parking deck lights would be
feed approximately 10 hours per day by these PV modules.

Energy Savings Calculations:

are li is 64
ours full
54 kW PV
module system
by 792 Watts =

The total present connected lighting load for the enclosed parking deck
kW (64,000 Watts). Because of the estimated full output of a module o
output per 350 days per year and 93% availability factor, it is
system to obtain 64 kW of full output. Each parking space ca

195 parking spaces with solar carports.

The energy savings is the electricity that is produc odules and not purchased from
the utility = 154 KW x 4.68 hrs/day x 350 days/y

Appendix G outlines t lar ort system option cost/savings analysis and LCC analysis.
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Energy Savings Summary:

ECM #5 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $1,540,000
NJ Smart Start Equipment Incentive ($): -

Annual SREC Revenue($): ($93,838)
Net Installation Cost ($): 1,446,162

Maintenance Savings ($/ yr):

Energy Savings ($/yr):

Net Savings ($/ yr):

Simple Payback (yrs):

Simple Return On Investment (%0):
Estimated ECM Lifetime (yr):
Simple Lifetime Savings ($): $762,425

&
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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 energ i
Hoboken’s Clinton Street Garage, and concluded the following:

lack of open spaces for such a system in the

characteristic does not lend itself to a s energy application.
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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, Figures 1 and 2 included within this
report to reference the respective electricity and natural gas usage load profil
through December 2008.

Electricity:

Section 1V, Figure 1 demonstrates a very typical Parking G
consistent or flat (base-loaded). Lighting tends to be the mai ceofc
generally on most if not all of the day.

ption. Lighting is

Natural Gas:
This facility does not use natural gas service.

Tariff Analysis:

Electricity:

The Parking Garage-Clinton i trical service through Public Service Electric and
Gas Company (PSE&G) ower and Lighting Service) rate. This utility tariff
is for delivery servi eral purposes at secondary distribution voltages where the
customer’s measured pea xceeds 150 kilowatts in any month and also at primary
distribution char

Non-utility Gen

Account Servi

This facility does not use natural gas service.

Recommendations:

CEG recommends a global approach that will be consistent with all facilities within City of
Hoboken. CEG’s primary observation is seen in the electric costs. The average price per kWh
(kilowatt hour) for all buildings based on 1-year historical costs is $.15/kWh (kWh is the
common unit of electric measure). The average price per dekatherm for natural gas is $ 13.71dth
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(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. Hoboken could
see significant savings if it were to take advantage of these current market prices quickly, before
energy increases. Based on annual historical consumption (January through December 2007) and
current electric rates, an annual savings of over $100,000 per year (Note: Savings were
calculated using Hoboken’s Average Annual Consumption of kWh and a variance to a fixed one-
year commodity contract). CEG recommends aggregating the entire electric load to gain the most
optimal energy costs. CEG recommends advisement for alternative sourcing and supply of
energy on a “managed approach”.

services.

CEG also recommends that the city schedule a meetin
review their utility charges and current tariff structures
meeting would provide insight regarding alternati

utility providers to
and natural gas. This
ptions that are currently

available. Through its meeting with the Local Distrib ny (LDC), the city will learn
more about the competitive supply process. ok n can.acquire a list of approved Third Party
Suppliers from the New Jersey Board of Pu te at www. n| qov/bpu and should

also consider using a billing- audltlng se
anagement projects. Furthermore, CEG
imbalances, balancing charges and

commodity charges when meeting wi ir utility representative. In addition, they should also
ask the utility representati ative billing options. Some utilities allow for
consolidated billing optio e service of a Third Party Supplier

Finally, if Hoboken freque es or plans on changing its supplier for energy (natural gas)
it needs to closel ing, particularly when the contract is close to termination.
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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:

Energy Savings Improvement Program (ESIP) — Public Law 2009, Chapter 4
authorizes government entities to make energy related improvements to their
facilities and par for the costs using the value of energy savings that result from
the improvements. The “Energy Savings Improvement Progr

Jersey to improve and reduce energy usage with minim
financial resources.

Municipal Bonds — Municipal bonds are a b
government, or their agencies. Potential i
cities, counties, redevelopment agenci
airports and seaports, and any other

governments) below the state leve ici

entity (or group of
ay be general obligations
.~ Interest income received by
rom the federal income tax and from
issued, although municipal bonds
xempt.

e contracting unit (Owner) agrees to purchase the power generated by
energy system from the third party at agreed upon energy rates.

ase/maintenance agreement with the manufacturer and/or installing contractor.

CEG recommends the Owner review the use of the above-listed funding options in addition to
utilizing their standard method of financing for facilities upgrades in order to fund the proposed
energy conservation measures.

August 24, 2009
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XIl.  ADDITIONAL RECOMMENDATION

CEG recommends an application of a reflective white paint on the ceiling and vertical beam
surfaces to increase the horizontal illumination levels by approximately two footcandles. The
practical benefit to applying the paint system is increased ceiling illumination and increased
vertical surface illumination above 5-feet. Both of these elements will increase the sense of
personal security.
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&
Concord Engineering Group, Inc. %I%C

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
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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




Building ID: 1801556
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ENERGY STAR

For 12-month Period Ending: December 31, 20081

=\\|=2{e3/2974\; ] Date SEP becomes ineligible: N/A

OMB No. 2060-0347
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STATEMENT OF ENERGY PERFORMANCE
Parking Garage Clinton Street

Date SEP Generated: July 27, 2009

Facility Facility Owner
Parking Garage Clinton Street City of Hoboken
302-330 Clinton Street 94 Washington Street
Hoboken, NJ 07030 Hoboken, NJ 07030

Year Built: 2003
Gross Floor Area (ft2): 0

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

Site Energy Use Summary3

Electricity (kBtu) 4,114,190
Natural Gas (kBtu)4 0
Total Energy (kBtu) 4,114,190
Energy Intensity5

Site (kBtu/ft2/yr)

Source (kBtu/ft2/yr) N/A
Emissions (based on site energy use)

Greenhouse Gas Emissions (MtCO,e/year) 627
Electric Distribution Utility

PSE&G - Public Service Elec & Gas Co

National Average Comparison

National Average Site EUI 104
National Average Source EUI 213
% Difference from National Average Source EUI

Building Type Other

Meets Industry Standards® for Indoor Environmental
Conditions:

Ventilation for Acceptable Indoor Air Quality N/A
Acceptable Thermal Environmental Conditions N/A
Adequate lllumination N/A
Notes:

Primary Contact for this Facility
John Pope

94 Washington Street

Hoboken, NJ 07030

| 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.

Certifying Professional
Raymond Johnson

520 S. Burnt Mill Rd
Voorhees, NJ 08043

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
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ENERGY STAR" Data Checklist

for Commercial Buildings

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 IZ[
. : Is this the official building name to be displayed in
Building Name Parking gf‘rage Clinton 11 ENERGY STAR Regisry of Labeled []
reet -
Buildings?
Is this an accurate description of the space in
Type Other question? D
Locati 302-330 Clinton Street, Is th’iﬁ address Ir?lcctl_Jrate and complete? C:)rre_ct
ocation Hoboken, NJ 07030 \gloe;e er normalization requires an accurate zip []
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
Parking Garage Clinton Street (Parking)
CRITERION VALUE AS ENTERED IN VERIFICATION QUESTIONS NOTES

PORTFOLIO MANAGER

Gross Floor Area

131,160 Sq. Ft.

Is this the total square footage of the entire
parking area (enclosed + nonenclosed + open
floor area)?

Enclosed Floor
Area

109,300 Sq. Ft.

Is this the total square footage of the enclosed
garage space? An enclosed garage is defined as
having both sides and a roof.

Non-Enclosed

Is this the total square footage of the nonenclosed
garage space? This is typically defined as the

Floor Area (w/roof) 0 Sq. Ft. portion of the garage above ground (contains no
sides but is under a roof).
Is this the total square footage of the nonenclosed
Open Floor Area 21.860 Sq. Ft parking area without a roof? This is typically
(w/o roof) ’ q-Ft defined as open parking lots or the very top level
of an above ground parking garage.
Weekly Hours of 168 Hours Is this the total number of hours per week when it

Access

is possible for a vehicle to enter or exit?

O OO |00

Page 1 of 2




ENERGY STAR" Data Checklist

for Commercial Buildings

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

Appendix C
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Fuel Type: Electricity

Space(s): Entire Facility

Meter: Electricity (kWh (thousand Watt-hours))

Start Date End Date Energy Use (kWh (thousand Watt-hours))
12/01/2008 12/31/2008 102,400.00
11/01/2008 11/30/2008 93,400.00
10/01/2008 10/31/2008 89,800.00
09/01/2008 09/30/2008 104,200.00
08/01/2008 08/31/2008 98,400.00
07/01/2008 07/31/2008 104,800.00
06/01/2008 06/30/2008 100,200.00
05/01/2008 05/31/2008 100,200.00
04/01/2008 04/30/2008 95,600.00
03/01/2008 03/31/2008 104,400.00
02/01/2008 02/29/2008 104,400.00
01/01/2008 01/31/2008 108,000.00
Electricity Consumption (kWh (thousand Watt-hours)) 1,205,800.00
Electricity Consumption (kBtu) 4,114,189.60
Total Electricity Consumption (kBtu) 4,114,189.60

Is this the total Electricity consumption at this building including all Electricity 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.

Page 2 of 2




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

Parking Garage Clinton Street
302-330 Clinton Street
Hoboken, NJ 07030

General Information

Facility Owner

City of Hoboken

94 Washington Street
Hoboken, NJ 07030

Parking Garage Clinton Street

Gross Floor Area Excluding Parking: (ft?)

0

Year Built

2003

For 12-month Evaluation Period Ending Date:

December 31, 2008

Facility Space Use Summary

Parking Garage Clinton Street

Space Type Parking
Gross Floor Area(ft2) 131,160
Enclosed Floor Area 109,300
Non-Enclosed Floor Area (w/roof) 0
Open Floor Area (w/o roof) 21,860
Weekly Hours of Access 168

Energy Performance Comparison

Primary Contact for this Facility
John Pope

94 Washington Street

Hoboken, NJ 07030

Evaluation Periods Comparisons
Performance Metrics " UL Baseline Rating of 75 Target National Average
(Ending Date 12/31/2008)
Energy Performance Rating N/A N/A 75 N/A N/A
Energy Intensity
Site (kBtu/ft2) N/A N/A N/A N/A 104
Source (kBtu/ftz) N/A N/A N/A N/A 213
Energy Cost
$/year $ 156,057.00 N/A N/A N/A N/A
$/ftz/year N/A N/A N/A N/A N/A
Greenhouse Gas Emissions
MtCO,elyear 627 N/A N/A N/A N/A
kgCO efft2/year N/A N/A N/A N/A N/A

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

Notes:
o - This attribute is optional.

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

Appendix C
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DETAILED COST BREAKDOWN PER ECM

CONCORD ENGINEERING GROUP

Hoboken Clinton Street Parking Garage

Clinton Street Garage ECM #2 HID to 2L54T5HO VT

Quantity of Lighting Fixtures/Lamps 305
Existing KW 64.1
Proposed KW 36.9
KW Saved 27.1
Annual KWH Saved 237,790
$/KWH $0.130
Annual Energy Savings $ $30,913
Estimated Construction Cost $ $144,875
Utility Rebate $ $9,150
Net Construction Cost After Rebate $ $135,725
Simple Payback 4.37
Analysis Period 10.00
Energy Cost Escalation 2%
Discount Rate 7%
Net Present Value $56,127

Internal Rate of Return 13.04%

Clinton Street Garage ECM #3 HID to 2L32T8HO VT

Quantity of Lighting Fixtures/Lamps 305
Existing KW 64.1
Proposed KW 22.6
KW Saved 415
Annual KWH Saved 363,365
$/KWH $0.130
Annual Energy Savings $ $47,237
Estimated Construction Cost $ $124,123
Utility Rebate $ $9,150
Net Construction Cost After Rebate $ $114,973
Simple Payback 2.42
Analysis Period 10.00
Energy Cost Escalation 2%
Discount Rate 5%
Net Present Value $222,031

Internal Rate of Return 36.75%

Page 1
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Appendix G
Page 1 0f 3

Project Name: LGEA Solar PV Project - Clinton Street Garage

Location: Hoboken, NJ
Description: Photovoltaic System 95% Financing - 20 year

Simple Payback Analysis

Photovoltaic System 95% Financing - 20 year

Total Construction Cost, $1,540,000
Annual kWh Production 234,594
Annual Energy Cost Reductior $30,497
Annual SREC Revenue $82,108
First Cost Premium| $1,540,000 |
Simple Payback:[ 13.68 | ears
Life Cycle Cost Analysis
Analysis Period (years) 25 Financing % 95%
Financing Term (mths) 240 Maintenance Escalation Rate 3.0%
Average Energy Cost ($/kWh’ $0.130 Energy Cost Escalation Rate 3.0%
Financing Rate: 7.00% SREC Value ($/kWh) $0.350
Period Additional Energy kWh Energy Cost Additional SREC Interest Loan Net Cash Cumulative
Cash Outlay Production Savings Maint Costs Revenue Expense Principal Flow Cash Flow
0 $77,000 0 0 0 $0 0 0 (77,000) 0
1 $0 234,594 $30,497 $0 $82,108 $101,307 $34,804 ($23,506) ($100,506)
2 $0 233421 $31,412 $0 $81,697 $98,791 $37,320 ($23,002) ($123,508)
3 $0 232,254 $32,355 $0 $81,289 $96,094 $40,018 ($22,468) ($145,976)
4 $0 231,093 $33,325 $0 $80,883 $93,201 $42,911 ($21,904) ($167,880)
5 $0 229,938 $34,325 $2,368 $80,478 $90,099 $46,013 ($23,677) ($191,556)
6 $0 228,788 $35,355 $2,357 $80,076 $86,772 $49,339 ($23,038) ($214,594)
7 $0 227,644 $36,415 $2,345 $79,675 $83,206 $52,906 ($22,366) ($236,959)
8 $0 226,506 $37,508 $2,333 $79,277 $79,381 $56,730 ($21,660) ($258,619)
9 $0 225,373 $38,633 $2,321 $78,881 $75,280 $60,831 ($20,919) ($279,538)
10 $0 224,246 $39,792 $2,310 $78,486 $70,883 $65,229 ($20,143) ($299,681)
11 $0 223,125 $40,986 $2,298 $78,094 $66,167 $69,944 ($19,330) ($319,012)
12 $0 222,009 $42,215 $2,287 $77,703 $61,111 $75,001 ($18,480) ($337,491)
13 $0 220,899 $43,482 $2,275 $77,315 $55,689 $80,422 ($17,590) ($355,081)
14 $0 219,795 $44,786 $2,264 $76,928 $49,875 $86,236 ($16,661) ($371,742)
15 $0 218,696 $46,130 $2,253 $76,544 $43,641 $92,470 ($15,691) ($387,433)
16 $0 217,602 $47,514 $2,241 $76,161 $36,957 $99,155 ($14,678) ($402,111)
17 $0 216,514 $48,939 $2,230 $75,780 $29,789 $106,323 ($13,622) ($415,733)
18 $0 215,432 $50,407 $2,219 $75,401 $22,103 $114,009 ($12,522) ($428,255)
19 $0 214,355 $51,920 $2,208 $75,024 $13,861 $122,251 ($11,376) ($439,631)
20 $0 213,283 $53,477 $2,197 $74,649 $5,023 $131,088 ($10,182) ($449,813)
21 $0 212,217 $55,081 $2,186 $74,276 $4,259 $120,510 $2,403 ($447,410)
22 $0 211,155 $56,734 $2,175 $73,904 $2,915 $99,169 $26,380 ($421,031)
23 $0 210,100 $58,436 $2,164 $73,535 $0 $0 $129,807 ($291,224)
24 $0 209,049 $60,189 $2,153 $73,167 $0 $0 $131,203 ($160,021)
25 $0 208,004 $61,995 $2,142 $72,801 $0 $0 $132,654 ($27,367)
Totals: [ 4,475,569 $819,473 $36,505 $1,566,449 $1,259,230 $1,463,000 $1,682,679 ($7,272,173)
Net Present Value (NPV) ($179,794)
Internal Rate of Return (IRR) #DIV/0!
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Project Name: LGEA Solar PV Project - Clinton Street Garage
Location: Hoboken, NJ
Description: Photovoltaic System - Direct Purchase
Simple Payback Analysis
Photovoltaic System - Direct Purchase
Total Construction Cost| $1,540,000
Annual kWh Production 234,594
Annual Energy Cost Reduction| $30,497
Annual SREC Revenueg| $82,108
First Cost Premium| $1,540,000 |
Simple Payback:| 13.68 | Years
Life Cycle Cost Analysis
Analysis Period (years): 25 Financing %: 0%
Financing Term (mths): 0 Maintenance Escalation Rate: 3.0%
Average Energy Cost ($/kWh) $0.130 Energy Cost Escalation Rate: 3.0%
Financing Rate: 0.00% SREC Value ($/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 $1,540,000 0 0 0 $0 (1,540,000) 0
1 $0 234,594 $30,497 $0 $82,108 $112,605 ($1,427,395)
2 $0 233,421 $31,412 $0 $81,697 $113,110 ($1,314,285)
3 $0 232,254 $32,355 $0 $81,289 $113,644 ($1,200,641)
4 $0 231,093 $33,325 $0 $80,883 $114,208 ($1,086,434)
5 $0 229,938 $34,325 $2,368 $80,478 $112,435 ($973,999)
6 $0 228,788 $35,355 $2,357 $80,076 $113,074 ($860,925)
7 $0 227,644 $36,415 $2,345 $79,675 $113,746 ($747,179)
8 $0 226,506 $37,508 $2,333 $79,277 $114,452 ($632,727)
9 $0 225,373 $38,633 $2,321 $78,881 $115,192 ($517,535)
10 $0 224,246 $39,792 $2,310 $78,486 $115,968 ($401,567)
11 $0 223,125 $40,986 $2,298 $78,094 $116,781 ($284,785)
12 $0 222,009 $42,215 $2,287 $77,703 $117,632 ($167,153)
13 $0 220,899 $43,482 $2,275 $77,315 $118,521 ($48,632)
14 $0 219,795 $44,786 $2,264 $76,928 $119,451 $70,819
15 $0 218,696 $46,130 $2,253 $76,544 $120,421 $191,240
16 $0 217,602 $47,514 $2,241 $76,161 $121,433 $312,673
17 $0 216,514 $48,939 $2,230 $75,780 $122,489 $435,162
18 $0 215,432 $50,407 $2,219 $75,401 $123,590 $558,751
19 $0 214,355 $51,920 $2,208 $75,024 $124,736 $683,487
20 $0 213,283 $53,477 $2,197 $74,649 $125,929 $809,417
21 $1 212,217 $55,081 $2,186 $74,276 $127,171 $936,588
22 $2 211,155 $56,734 $2,175 $73,904 $128,463 $1,065,052
23 $3 210,100 $58,436 $2,164 $73,535 $129,807 $1,194,858
24 $4 209,049 $60,189 $2,153 $73,167 $131,203 $1,326,061
25 $5 208,004 $61,995 $2,142 $72,801 $132,654 $1,458,715
Totals: [ 4,475,569 $819,473 $36,505 $1,566,449 $2,998,715 $2,349,417
Net Present Value (NPV) $1,458,740
Internal Rate of Return (IRR) 5.8%
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