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1.0 INTRODUCTION AND BACKGROUND

The Linwood Municipal Building is a 13,000 square foot structure located at 400 Poplar Avenue,
Linwood, NJ. The building is comprised of municipal offices and courtroom, and police wing. The
municipal sector operates from 9:00 AM to 4:30 PM, Monday through Friday. The police wing is
operated 24 hours per day with a separate entrance. Approximately 15 employees occupy the complex
daily.

New Jersey’s Clean Energy Program, funded by the New Jersey Board of Public Utilities, supports
energy efficiency and sustainability for Municipal and Local Government Energy Audits. Through the
support of a utility trust fund, New Jersey is able to assist state and local authorities in reducing energy
consumption while increasing comfort.
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2.0 EXECUTIVE SUMMARY

This report details the results of the Linwood Municipal Building, a 13,000 square foot structure in
Linwood, NJ. The building is comprised of municipal offices and courtroom, and police wing.
Approximately 15 employees occupy the complex daily. The following areas were evaluated for energy
conservation measures:

Night setback
Lighting replacement
Boiler replacement
Insulation upgrades

Various potential Energy Conservation Measures (ECMs) were identified for the above categories.
Potential annual savings of $4,500 for the recommended ECMs may be realized with a payback of 0.7
years.

The ECMs identified in this report will allow for the building to reduce its energy usage and if pursued

has the opportunity to qualify for the New Jersey SmartStart Buildings Program. A summary of the costs,
savings, and paybacks for the recommended ECMs follows:

ECM-3 Night Setback

Budgetary Annual Utility Savings Estimated Total Potential Payback Payback
Cost Maintenance | Savings | ROI | Incentive* | (without (with
Electricity Natural Gas | Water Total Savings Incentive) | Incentive)
$ kw kWh Therms kGals $ $ $ $ Years Years
1,000 0 7,000 2,570 0 4,200 0 4,200 65 NA 0.2 NA
*There is no current incentive available through the NJ Smart Start Program. See section 5.0 for other incentive opportunities.
ECM-4 Lighting Replacements
Budgetary Annual Utility Savings Estimated Total Potential Payback Payback
Cost Maintenance | Savings | ROI | Incentive* | (without (with
Electricity Natural Gas | Water Total Savings Incentive) | Incentive)
$ kw kWh Therms kGals $ $ $ $ Years Years
2,900 0 2,200 0 0 300 0 300 0.8 600 9.7 7.7

*Incentive shown is per the New Jersey Smart Start Program, 2010 Prescriptive Lighting Application. See section 5.0 for other incentive
opportunities.

In addition, the following measure is recommended if it qualifies for funding through the Direct Install
Program (see section 5.2.4). Under this program, incentives can be potentially awarded for up to 60% of a
project’s budgetary cost with a maximum incentive of $50,000, when the work is performed by a
participating Direct Install contractor.

e ECM-2 Boiler Replacement
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3.0 EXISTING CONDITIONS
3.1 Building — General

The Linwood Municipal Building is a 13,000 square foot building which was renovated in 2006,
including the building envelope and HVAC systems. The building has two main areas, the office areas
and police wing. The municipal area is composed of office space, storage area, courtroom, and restrooms.
The public area is open from 9:00 AM to 4:30 PM Monday through Friday and is occupied by about 15
people. The police wing has a separate entrance which is accessed 24 hours per day, and is occupied by
about four people.

The exterior is finished with brick and siding; the police wing is mainly brick finish. All the walls have
insulation, and building interior walls are finished with sheetrock and painted. There is a suspended
ceiling in both the municipal and police areas. The main entrance to the building has new double pane
vinyl windows; the remainder has wood framed windows. The entire building has a pitched roof with
asphalt shingles.

3.2 Utility Usage

Utilities include electricity, natural gas, and water. Electricity is purchased from Atlantic City Electric
with supply provided from New Energy, Inc. Natural gas supply and delivery is provided by South Jersey
Gas Company, and potable water is provided by New Jersey American Water.

From June 2009 through April 2010, electric usage was approximately 294,280 kWh at a cost of about
$46,100. The May 2010 utility bills were not available. Analyzing electricity bills during this period
showed that the building was charged at a blended unit cost of $0.16 per kWh. Electricity usage was
generally higher in the summer months due to air conditioning. During the timeframe of June 2009
through April 2010, the building heating and domestic hot water produced by natural gas-fired equipment
required about 14,020 therms. Based on the annual cost of about $16,800, the blended price for natural
gas was $1.20 per therm. Natural gas consumption is highest in the winter months when the building is in
heating mode.

Review of potable water utility bills from October 2009 through September 2010 determined the facility
used a total of 130,000 gallons of water over the course of a year. At a total cost of about $1,300, the unit
cost for water was $9.90 per kGal. Utility data can be found in Appendix A.

Electricity supply and delivery are presently purchased from Atlantic City Electric and natural gas from
South Jersey Gas Company. The delivery component will always be the responsibility of the utility that
connects the facility to the power grid or gas line; however, the supply can be purchased from a third
party. The electricity or natural gas commaodity supply entity will require submission of one to three years
of past energy bills. Contract terms can vary among suppliers. A list of approved electrical and natural
gas energy commaodity suppliers can be found in Appendix A. According to the U.S. Energy Information
Administration, the average commercial unit costs of electricity and natural gas in New Jersey during July
2010 were $0.152 per kWh and $1.09 per therm. The building is currently paying above the state average
for natural gas; therefore, it is recommended that a third party supplier be pursued. Electricity unit cost is
on par with the state average.
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3.3 HVAC Systems
3.3.1 Space Heating and Air Conditioning System

The municipal section has two approximately 75% efficient Burnham gas fired natural draft boilers, with
gas inputs of 462 BMH each. Hot water is circulated throughout the municipal section by two 3 HP base
mounted pumps. Finned tube radiators in the perimeter offices provide space heating. There are three
Carrier air handling units (AHUs) with DX and heating coils. One AHU serves the courtroom, the other
two serve the remainder of the building.

The police wing has a single Weil McLain boiler with input of 175 BMH, and is about 80% efficient. The
hot water is circulated to an AHU with heating coil manufactured by Trane. The Trane unit is a Climate
Changer with a 5 HP fan motor and DX cooling coil. The wing has no radiators.

The municipal section utilizes three AHUs with DX coils to supply conditioned air. These units and
condensers are less than three years’ old. The police wing uses the single Trane Climate Changer which is
a constant volume system with a cooling coil. The condenser is outside and is in average condition. Each
cooling coil for the entire building has a separate condenser located outside on grade.

3.3.2 Building Ventilation and Exhaust Systems

The building has ducts that supply fresh air to the AHUs. There is an exhaust fan for the municipal area
restrooms. The police area has a separate restroom exhaust fan.

3.4 Lighting/Electrical Systems

Most of the fixtures in the municipal sector use two T-8 lamps with electronic ballasts. Several fixtures in
the corridor had compact fluorescent bulbs. The police wing has four lamp T-12 fixtures and magnetic
ballasts. Exterior lighting consists of five fixtures mounted to the sides of the building. The police area
has a backup generator.

35 Control Systems
3.5.1 HVAC Controls

HVAC controls in the municipal portion consist of wall mounted thermostats in various rooms and a
master thermostat in the hallway. Temperature setpoints vary throughout the main building area; on
average, these are 70°F for heating and 72°F for cooling during occupied times. All the controls were
programmable and connected to a master control panel on each AHU. The system uses a variable volume
temperature (VVT) controls sequence which varies the supply temperature in the AHU.

The controls for the police wing consist of a single programmable thermostat located in the hallway;
however, limited setback is performed because the wing is occupied continuously. The setpoints are 72°F
cooling and 70°F heating.

3.5.2  Lighting/Electrical Controls

Lighting controls are manual switches located within each space. The exterior lights are on a timer.
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3.6 Plumbing Systems

Domestic hot water is generated by a 40 gallon, AO Smith gas-fired water heater with an input of 40,000
Btuh. It is in fair condition. The plumbing fixtures in the municipal sector are low flow type, and fixtures
in the police wing are standard flow.
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4.0 ENERGY CONSERVATION MEASURES
4.1 ECM-1 Insulate Ceiling over Police Wing

The area above the ceiling of the police wing has minimal insulation and allows conditioned air to escape.
The existing insulation in this area is insufficient and this ECM assessed adding about nine inches of batt
insulation. This would raise the thermal resistance, or R-value, from about R-17 to R-36.

To calculate the savings associated with adding insulation, the existing thermal losses through the roof
were calculated with the existing insulation and compared with the thermal losses with the added batt
insulation. The difference between the existing conditions and proposed conditions was taken and
compared with yearly temperature bin data. The calculated savings associated with adding additional
insulation would be approximately 300 therms of natural gas per year. There would also be cooling
savings of 320 kWh since the space is air conditioned during the summer months.

Insulation has a life expectancy of about 20 years according to ASHRAE and the total energy savings
over the life of the project would be about 6,000 therms and 6,400 kwh and $8,000.

The implementation cost and savings related to this ECM are presented in Appendix B and summarized
below:

ECM-1 Insulate Ceiling Over Police Wing

Budgetary Annual Utility Savings Potential Payback Payback
Cost Incentive* | (without incentive) | (with incentive)
Electricity Therms Total ROI
$ kw kWh Natural Gas $ $ Years Years
5,500 0 320 300 400 0.43 NA 14 NA

* There is no incentive available through the New Jersey Smart Start program for this ECM. See section 5.0 for other incentive opportunities.
This measure is not recommended.
4.2 ECM-2 Boiler Replacement

The municipal section has two Burnham boilers with 462 MBH input while the police wing has a single
Weil McLain boiler with 175 MBH input. Although the municipal area was recently renovated, the
existing boilers were not replaced.

All three boilers are beyond their useful life and should be replaced. The average existing heating
efficiency is estimated to be around 68%. This ECM evaluated replacing all the boilers with newer high
efficiency, condensing boilers. Based on the utility bills, gas usage was over 14,000 therms. With the
improved efficiency of new condensing boilers of approximately 92%, the natural gas savings is expected
to be 3,000 therms.

For implementation of this measure, one new gas-fired, condensing, hot water boiler would be installed
for the police wing and two new condensing boilers for the municipal wing. A new exhaust flue system
will be required for each boiler.

Condensing boilers have an expected life of 20 years, according to ASHRAE, and total energy savings
over the life of the project are estimated at 60,000 therms totaling $70,000.
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The implementation cost and savings related to this ECM are presented in Appendix C and summarized

below:

ECM-2 Boiler Replacement

Budgetary Annual Utility Savings Estimated Total Potential Payback Payback
Cost Maintenance | Savings | ROI | Incentive* | (without (with
Electricity Natural Gas | Water Total Savings Incentive) | Incentive)
$ kw kWh Therms kGals $ $ $ $ Years Years
181,000 0 0 3,000 0 3,500 0 3,500 (0.6) 1,500 >25 >25

* Incentive shown is per the New Jersey Smart Start Program, Gas Heating Application. Also, this measure is potentially eligible for Direct
Install funding. See section 5.0 for other incentive opportunities.

This measure is not recommended.

4.3

ECM-3 Night Setback

Heating and cooling is provided by the boilers and AHUs in the municipal section of the building. The
existing controls use a constant temperature setpoint during unoccupied and occupied hours. The typical
settings are 70°F in heating and 72°F in cooling mode.

To calculate the benefits of night setback, a block load building model was created to approximate the
existing energy load. The block load, provided in Appendix L, models the maximum overall cooling and
heating load for each space, taking into account various parameters such as roof, wall, and window
construction; total envelope surface area; ventilation and infiltration loads; building occupancy; internal
heat generation; and other sources of heat gains and losses. By entering this calculated maximum load
into a spreadsheet containing bin temperature data, the total accumulated year-round cooling and heating
energy requirements were determined. The heating and cooling loads were then combined and reconciled
to building utility data and HVAC equipment energy requirements to confirm the model’s accuracy. Bin

data for Atlantic City, NJ was used. The bin temperature spreadsheets are included in Appendix L.

This measure will save energy by modifying the heating and cooling setpoints during the unoccupied
times. It is intended to lower the heating set point to 60°F and cooling set point to 78°F during the
unoccupied times.

For implementation of this measure, the existing controls will need to be reprogrammed to achieve the

new schedule.

Controls equipment has an expected life of 15 years, according to ASHRAE, and total energy savings
over the life of the project are estimated at 105,000 kWh, 38,550 therms, totaling $63,000.

The implementation cost and savings

D and summarized as follows:

related to this ECM are presented
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ECM-3 Night Setback

Budgetary Annual Utility Savings Estimated Total Potential Payback Payback
Cost Maintenance | Savings | ROI | Incentive* | (without (with
Electricity Natural Gas | Water Total Savings Incentive) | Incentive)
$ kw kWh Therms kGals $ $ $ $ Years Years
1,000 0 7,000 2,570 0 4,200 0 4,200 65 NA 0.2 NA

*There is no current incentive available through the NJ Smart Start Program. See section 5.0 for other incentive opportunities.
This measure is recommended.

4.4 ECM-4 Lighting Replacements

During the site visit, a comprehensive fixture survey was conducted of the entire building. Each switch
and circuit was identified, as well as the number of fixtures, locations, approximate operating times, and
existing wattage consumption. There are a series of T-12 lamps and magnetic ballasts in the police wing
which should be replaced to newer technology T-8 lamps and electronic ballasts.

Energy savings for this measure were calculated by applying the existing and proposed fixture wattages to
the estimated time of operation to determine annual electricity consumptions. The difference resulted in
an annual savings of about 2,200 kWh per year. Supporting calculations, including all assumptions for
lighting hours and the annual energy usage for each fixture is provided in Appendix E.

Lighting has an expected life of 15 years, according to the manufacturer, and total energy savings over the
life of the project are estimated at 33,000 kWh, totaling $4,500.

The implementation cost and savings related to this ECM are presented in Appendix E and summarized
below:

ECM-4 Lighting Replacements

Budgetary Annual Utility Savings Estimated Total Potential Payback Payback
Cost Maintenance | Savings | ROI | Incentive* | (without (with
Electricity Natural Gas | Water Total Savings Incentive) | Incentive)
$ kw kWh Therms kGals $ $ $ $ Years Years
2,900 0 2,200 0 0 300 0 300 0.8 600 9.7 7.7

*Incentive shown is per the New Jersey Smart Start Program, 2010 Prescriptive Lighting Application. See section 5.0 for other incentive

opportunities.

This measure is recommended.
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5.0 PROJECT INCENTIVES
51 Incentives Overview
5.1.1 New Jersey Pay For Performance Program

The building will be eligible for incentives from the New Jersey Office of Clean Energy. The most
significant incentives will be from the New Jersey Pay for Performance (P4P) Program. The P4P program
is designed for qualified energy conservation projects in facilities whose demand in any of the preceding
12 months exceeds 200 kW. However, the 200 kW/month average minimum has been waived for
buildings owned by local governments or municipalities and non-profit organizations. Facilities that meet
this criterion must also achieve a minimum performance target of 15% energy reduction by using the
EPA Portfolio Manager benchmarking tool before and after implementation of the measure(s). If the
participant is a municipal electric company customer, and a customer of a regulated gas New Jersey
Utility, only gas measures will be eligible under the Program. American Recovery and Reinvestment Act
(ARRA) funding, when available, may allow oil, propane and municipal electric customers to be eligible
for the P4P Program. Available incentives are as follows:

Incentive #1: Energy Reduction Plan — This incentive is designed to offset the cost of services associated
with the development of the Energy Reduction Plan (ERP). The standard incentive pays $0.10 per square
foot, up to a maximum of $50,000, not to exceed 50% of facility annual energy cost, paid after approval
of application. For building audits funded by the New Jersey Board of Public Utilities, which receive an
initial 75% incentive toward performance of the energy audit, facilities are only eligible for an additional
$0.05 per square foot, up to a maximum of $25,000, rather than the standard incentive noted above.

Incentive #2: Installation of Recommended Measures — This incentive is based on projected energy
saving and designed to pay approximately 60% of the total performance-based incentive. Base incentives
deliver $0.11/kWh and $1.10/therm not to exceed 30% of total project cost.

Incentive #3: Post-Construction Benchmarking Report — This incentive is paid after acceptance of a
report proving energy savings over one year utilizing the Environmental Protection Agency (EPA)
Portfolio Manager benchmarking tool. Incentive #3 base incentives deliver $0.07/kWh and $0.70/therm
not to exceed 20% of total project cost.

Combining incentives #2 and #3 will provide a total of $0.18/ kWh and $1.8/therm not to exceed 50% of
total project cost. Additional incentives for #2 and #3 are increased by $0.005/kWh and $0.05/therm for
each percentage increase above the 15% minimum target to 20%, calculated with the EPA Portfolio
Manager benchmarking tool, not to exceed 50% of total project cost.

5.1.2  New Jersey Smart Start Program

For this program, specific incentives for energy conservation measures are calculated on an individual
basis utilizing the 2010 New Jersey Smart Start incentive program. This program provides incentives
dependent upon mechanical and electrical equipment. If applicable, incentives from this program are
reflected in the ECM summaries and attached appendices.

If the building qualifies and enters into the New Jersey Pay for Performance Program, all energy savings
will be included in the total building energy reduction, and savings will be applied towards the Pay for
Performance incentive. A project is not applicable for both New Jersey incentive programs.

New Jersey BPU - Energy Audits
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5.1.3  Energy Efficient and Conservation Block Grant

Following is a brief summary of the Energy Efficient and Conservation Block Grant (EECBG) program.
The Energy Efficiency and Conservation Block Grant Complete Program Application Package should be
consulted for rules and regulations.

Additional funding is available to local government entities through the EECBG, a part of New Jersey’s
Clean Energy program (NJCEP). The grant is for local government entities only, and can offset the cost
of energy reduction implementation to a maximum of $20,000 per building.

This program is provided in conjunction with NJCEP funding and any utility incentive programs; the total
amount of the three incentives combined cannot exceed 100% of project cost. Funds shall first be
provided by NJCEP, followed by the EECBG and any utility incentives available to the customer. The
total amount of the incentive shall be determined TRC Solutions, a third party technical consulting firm
for the NJCEP.

In order to receive EECBG incentives, local governments must not have received a Direct Block Grant
from the US Department of Energy. A list of the 512 qualifying municipalities and counties is provided
on the NJCEP website. Qualifying municipalities must participate in at least one eligible Commercial &
Industrial component of the NJCEP, utility incentive programs, or install building shell measures
recommended by the Local Government Energy Audit Program. Eligible conservation programs through
NJCEP include:

e Direct Install

e Pay for Performance

e NJ SmartStart Buildings for measures recommended by a Local Government Energy
Audit (LGEA) or an equivalent audit completed within the last 12 months

e Applicants may propose to independently install building shell measures recommended
by a LGEA or an equivalent audit. The audit must have been completed within the past
12 months.

e Any eligible utility energy efficiency incentive program

Most facilities owned or leased by an eligible local government within the State of New Jersey are
eligible for this grant. Ineligible facilities include casinos or other gambling establishments, aquariums,
zoos, golf courses, swimming pools, and any building owned or leased by the United States Federal
Government. New construction is also ineligible.

5.1.4 ARRA Initiative “Energy Efficiency Programs through the Clean Energy Program”

The American Recovery and Reinvestment Act (ARRA) Initiative is available to New Jersey oil, propane,
cooperative and municipal electric customers who do not pay the Societal Benefits Charge. This charge
can be seen on any electric bill as the line item “SBC Charge.” Applicants can participate in this program
in conjunction with other New Jersey Clean Energy Program initiatives including Pay for Performance,
Local Government Energy Audits, and Direct Install programs.

Funding for this program is dispersed on a first come, first serve basis until all funds are exhausted. The
program does not limit the municipality to a minimum or maximum incentive, and the availability of
funding cannot be determined prior to application. If the municipality meets all qualifications, the
application must be submitted to TRC Energy Solutions for review. TRC will then determine the amount

New Jersey BPU - Energy Audits
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of the incentive based on projected energy savings of the project. It is important to note that all
applications for this incentive must be submitted before implementation of energy conservation measures.

Additional information is available on New Jersey’s Clean Energy Program website.
5.1.5 Direct Install Program

The Direct Install Program targets small and medium sized facilities where the peak electrical demand
does not exceed 200 kKW in any of the previous 12 months. Buildings must be located in New Jersey and
served by one of the state’s public, regulated electric or natural gas utility companies. On a case-by-case
basis, the program manager may accept a project for a customer that is within 10% of the 200 kW peak
demand threshold.

The 200 kW peak demand threshold has been waived for local government entities that receive and utilize
their Energy Efficiency and Conservation Block Grant as discussed in section 5.1.3 in conjunction with
Direct Install.

Direct Install is funded through New Jersey’s Clean Energy Program and is designed to provide capital
for building energy upgrade projects to fast track implementation. The program will pay up to 60% of the
costs for lighting, HVAC, motors, natural gas, refrigeration, and other equipment upgrades with higher
efficiency alternatives. If a building is eligible for this funding, the Direct Install Program can
significantly reduce the implementation cost of energy conservation projects.

The program pays a maximum amount of $50,000 per building, and up to $250,000 per customer per
year. Installations must be completed by a Direct Install participating contractor, a list of which can be
found on the New Jersey Clean Energy Website at http://www.njcleanenergy.com. Contractors will
coordinate with the applicant to arrange installation of recommended measures identified in a previous
energy assessment, such as this document.

5.2 Building Incentives
5.2.1 New Jersey Pay For Performance Program

Under Incentive #1 of the New Jersey Pay for Performance Program, the Municipal Building is eligible
for about $700 toward development of an Energy Reduction Plan. When calculating the total amount
under Incentives #2 and #3, all energy conservation measures are applicable as the amount received is
based on building wide energy improvements. Since the overall energy reduction for the building is
estimated to exceed the 15% minimum, the building is eligible to receive $15,700 based as discussed
above in section 5.1.1. See Appendix F for further calculation.

5.2.2 New Jersey Smart Start Program

The building is eligible for several incentives available under New Jersey Smart Start Programs. The
total amount of all qualified incentives is about $2,100 and includes new lighting and boilers.

5.2.3 Energy Efficient and Conservation Block Grant
The building is owned by local government which makes it eligible for this incentive. The incentive

amount is determined by TRC Solutions and is not calculable at this time. Further information about this
incentive, including the application, can be found at:
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http://www.njcleanenergy.com/commercial-industrial/programs/energy-efficiency-and-conservation-
block-grants

5.2.4 ARRA Initiative “Energy Efficiency Programs through the Clean Energy Program”

The Municipal Building pays the Societal Benefits charge on their monthly utility bill and therefore is not
eligible for this incentive.

5.2.5 Direct Install Program

The building is potentially eligible to receive funding from the Direct Install Program. This money can
be in conjunction with the Energy Efficiency and Conservation Block Grant. The total implementation
cost for the eligible ECMs for Direct Install funding is about $190,100. This includes new boilers and
lighting fixtures. This program would pay 60% of these initial costs or $114,100. This funding has the
potential to significantly affect the payback periods of Energy Conservation Measures. For the Municipal
Building, the Direct Install Program brings the simple payback to approximately 18 years.
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6.0 ALTERNATIVE ENERGY SCREENING EVALUATION

6.1 Geothermal

Geothermal heat pumps (GHP) transfer heat between the constant temperature of the earth and the
building to maintain the building’s interior space conditions. Below the surface of the earth throughout
New Jersey the temperature remains in the low 50°F range throughout the year. This stable temperature
provides a source for heat in the winter and a means to reject excess heat in the summer. With GHP
systems, water is circulated between the building and the piping buried in the ground. The ground heat
exchanger in a GHP system is made up of a closed or open loop pipe system. Maost common is the closed
loop in which high density polyethylene pipe is buried horizontally at 4-6 feet deep or vertically at 100 to
400 feet deep. These pipes are filled with an environmentally friendly antifreeze/water solution that acts
as a heat exchanger. In the summer, the water picks up heat from the building and moves it to the ground.
In the winter the system reverses and fluid picks up heat from the ground and moves it to the building.
Heat pumps make collection and transfer of this heat to and from the building possible.

The building uses 3 gas-fired, hot water boilers and split system AHUs with DX cooling to meet the
HVAC requirements. The air handlers would have to be replaced and significant piping changes would
need to occur so this measure is not recommended.

6.2 Solar
6.2.1 Photovoltaic Rooftop Solar Power Generation

The facility was evaluated for the potential to install rooftop photovoltaic (PV) solar panels for power
generation. Present technology incorporates the use of solar cell arrays that produce direct current (DC)
electricity. This DC current is converted to alternating current (AC) with the use of an electrical device
known as an inverter. The building’s roof has sufficient room to install a solar cell array. A structural
analysis would be required to determine if the roof framing could support a cell array.

The PVWATTS solar power generation model was utilized to calculate PV power generation. The New
Jersey Clean Power Estimator provided by the New Jersey Clean Energy Program is presently being
updated; therefore, the site recommended use of the PVWATT solar grid analyzer version 1. The closest
city available in the model is Atlantic City, New Jersey and a fixed tilt array type was utilized to calculate
energy production. The PVWATT solar power generation model is provided in Appendix G.

The State of New Jersey incentives for non-residential PV applications is $0.75/watt up to 30 kW of
installed PV array with a maximum system capacity of 50 kW. Federal tax credits are also available for
renewable energy projects up to 30% of installation cost. Municipalities do not pay federal taxes;
therefore, would not be able to utilize the federal tax credit incentive.

Installation of (PV) arrays in the state New Jersey will allow the owner to participate in the New Jersey
solar renewable energy certificates program (SREC). This is a program that has been set up to allow
entities with large amounts of environmentally unfriendly emissions to purchase credits from zero
emission (PV) solar-producers. An alternative compliance penalty (ACP) is paid for by the high emission
producers and is set each year on a declining scale of 3% per year. One SREC credit is equivalent to
1000 kilowatt hours of PV electrical production; these credits can be traded for period of 15 years from
the date of installation. The cost of the ACP penalty for 2009 is $700; this is the amount that must be
paid per SERC by the high emission producers. The expected dollar amount that will be paid to the PV
producer for 2010 is expected to be $600/SREC credit. Payments that will be received from the PV
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producer will change from year to year dependent upon supply and demand. Renewable Energy
Consultants is a third party SREC broker that has been approved by the New Jersey Clean Energy
Program. As stated above there is no definitive way to calculate an exact price that will be received by the
PV producer per SREC over the next 15 years. Renewable Energy Consultants estimated an average of
$487/ SERC per year and this number was utilized in the cash flow for this report.

The building roof size justifies the use of a 10kW solar array. The system costs for PV installations were
estimated as $7 per watt or $7,000 per kW of installed system. This has increased in the past few years
due to the rise in national demand for PV power generator systems. Other cost considerations will also
need to be considered. PV panels have an approximate 20 year life span; however, the inverter device that
converts DC electricity to AC has a life span of 10 to 12 years and will need to be replaced multiple times
during the useful life of the PV system.

The implementation cost and savings related to this ECM are presented in Appendix G and summarized
as follows:

Photovoltaic (PV) Rooftop Solar Power Generation — 10 KW System

New New
Jersey Jersey
Budgetary | Annual Utility Savings Total Renewable | Renewable Payback Payback
Energy (without (with
Cost Savings Incentive* SREC** incentive) incentives)
Electricity Natural Gas | Total
$ kw | kwh Therms $ $ $ $ Years Years
70,000 0 12,503 0 1,800 1,800 10,000 6,100 >25 7.6

*Incentive based on New Jersey Renewable Energy Program for non-residential applications of $0.75 per Watt of installed capacity
** Estimated Solar Renewable Energy Certificate Program (SREC) for 15 years at $487/1000 kWh

While the payback period is within the parameters for recommended measures, further investigation of
possible installation locations, required system maintenance, and local installation costs are suggested
prior to consideration for implementation.

6.2.2  Solar Thermal Hot Water Plant

Active solar thermal systems use solar collectors to gather the sun’s energy to heat water, another fluid, or
air. An absorber in the collector converts the sun’s energy into heat. The heat is then transferred by
circulating water, antifreeze, or sometimes air to another location for immediate use or storage for later
utilization. Applications for active solar thermal energy include providing hot water, heating swimming
pools, space heating, and preheating air in residential and commercial buildings.

A standard solar hot water system is typically composed of solar collectors, heat storage vessel, piping,
circulators, and controls. Systems are typically integrated to work alongside a conventional heating
system that provides heat when solar resources are not sufficient. The solar collectors are usually placed
on the roof of the building, oriented south, and tilted around the site’s latitude, to maximize the amount of
radiation collected on a yearly basis.

Several options exist for using active solar thermal systems for space heating. The most common method
involves using glazed collectors to heat a liquid held in a storage tank (similar to an active solar hot water
system). The most practical system would transfer the heat from the panels to thermal storage tanks and
transfer solar produced thermal energy to use for domestic hot water production. DHW is presently
produced by a gas fired water heater and, therefore, this measure would offer natural gas savings.

New Jersey BPU - Energy Audits
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Currently, an incentive is not available for installation of thermal solar systems. A Federal tax credit of
30% of installation cost for the thermal applications is available; however, the City of Linwood does not
pay Federal taxes and, therefore, would not benefit from this program.

The implementation cost and savings related to this ECM are presented in Appendix H and summarized
as follows:

Solar Thermal Domestic Hot Water Plant

New Jersey
Budgetary Annual Utility Savings Total Renewable Payback Payback
Energy (without
Cost Savings Incentive incentive) (with incentive)
Electricity Natural Gas Total
$ kw kWh Therms $ $ $ Years Years
27,100 0 0 170 200 200 NA >25 NA

* No incentive is available in New Jersey at this time.
This measure is not recommended.

6.3 Wind

Small wind turbines use a horizontal axis propeller, or rotor, to capture the kinetic energy of the wind and
convert it into rotary motion to drive a generator which usually is designed specifically for the wind
turbine. The rotor consists of two or three blades, usually made from wood or fiberglass. These materials
give the turbine the needed strength and flexibility, and have the added advantage of not interfering with
television signals. The structural backbone of the wind turbine is the mainframe, and includes the slip-
rings that connect the wind turbine, which rotates as it points into changing wind directions, and the fixed
tower wiring. The tail aligns the rotor into the wind.

To avoid turbulence and capture greater wind energy, turbines are mounted on towers. Turbines should be
mounted at least 30 feet above any structure or natural feature within 300 feet of the installation. Smaller
turbines can utilize shorter towers. For example, a 250-watt turbine may be mounted on a 30-50 foot
tower, while a 10 kW turbine will usually need a tower of 80-120 feet. Tower designs include tubular or
latticed, guyed or self-supporting. Wind turbine manufacturers also provide towers.

The New Jersey Clean Energy Program for small wind installations has designated numerous pre-
approved wind turbines for installation in the State of New Jersey. Incentives for wind turbine
installations are based on kilowatt hours saved in the first year. Systems sized under 16,000 kWh per year
of production will receive a $3.20 per kWh incentive. Systems producing over 16,000 kWh will receive
$51,200 for the first 16,000 kWh of production with an additional $0.50 per kWh up to a maximum cap
of 750,000 kWh per year. Federal tax credits are also available for renewable energy projects up to 30%
of installation cost for systems less than 100 kW. However, as noted previously, municipalities do not pay
federal taxes and is, therefore, not eligible for the tax credit incentive.

The most important part of any small wind generation project is the mean annual wind speed at the height
of which the turbine will be installed. The building may have enough wind speed to support a wind
turbine. A wind speed map and aerial site photo are included in Appendix I. The location of the building
outside of a dense residential area and good potential for wind speed make this an option to explore
further with vendors.

New Jersey BPU - Energy Audits
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6.4 Combined Heat and Power Generation (CHP)

Combined heat and power, cogeneration, is self-production of electricity on-site with beneficial recovery
of the heat byproduct from the electrical generator. Common CHP equipment includes reciprocating
engine-driven, micro turbines, steam turbines, and fuel cells. Typical CHP customers include industrial,
commercial, institutional, educational institutions, and multifamily residential facilities. CHP systems
that are commercially viable at the present time are sized approximately 50 kW and above, with
numerous options in blocks grouped around 300 kW, 800 kW, 1,200 kW and larger. Typically, CHP
systems are used to produce a portion of the electricity needed by a facility some or all of the time, with
the balance of electric needs satisfied by purchase from the grid.

This measure is not recommended since the facility cannot use the waste heat in the summer months.
6.5 Biomass Power Generation

Biomass power generation is a process in which waste organic materials are used to produce electricity or
thermal energy. These materials would otherwise be sent to the landfill or expelled to the atmosphere. To
participate in NJCEP's Customer On-Site Renewable Energy program, participants must install an on-site
sustainable biomass or fuel cell energy generation system. Incentives for bio-power installations are
available to support up to IMW-dc of rated capacity.

*Class | organic residues are eligible for funding through the NJCEP CORE program. Class | wastes
include the following renewable supply of organic material:

Wood wastes not adulterated with chemicals, glues or adhesives

Agricultural residues (corn stover, rice hulls or nut shells, manures, poultry litter, horse manure,
etc) and/or methane gases from landfills

Food wastes

Municipal tree trimming and grass clipping wastes

Paper and cardboard wastes

Non adulterated construction wood wastes, pallets

The NJDEP evaluates biomass resources not identified in the RPS.
Examples of eligible facilities for a CORE incentive include:

Digestion of sewage sludge

Landfill gas facilities

Combustion of wood wastes to steam turbine

Gasification of wood wastes to reciprocating engine

Gasification or pyrolysis of bio-solid wastes to generation equipment

* from NJOCE Website

This measure is not recommended due to of noise issues and because the building does not have a steady
waste stream to fuel the power generation system

New Jersey BPU - Energy Audits
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7.0 EPAPORTFOLIO MANAGER

The United States Environmental Protection Agency (EPA) is a federal agency in charge of regulating
environment waste and policy in the United States. The EPA has released the EPA Portfolio Manager for
public use. The program is designed to allow property owners and managers to share, compare and
improve upon their facility’s energy consumption. Inputting such parameters as electricity, heating fuel,
building characteristics and location into the website based program generates a naturalized energy rating
score out of 100. Once an account is registered, monthly utility data can be entered to track the savings
progress and retrieve an updated energy rating score on a monthly basis.

The building has one gas meter and one electric meter for both the municipal section and police section.
Since the police area is over 10% of the total size of the building, the EPA Portfolio Manager software
cannot provide a score.

A full EPA Energy Star Portfolio Manager Report is located in Appendix J.

The user name and password for the building’s EPA Portfolio Manager Account has been provided to
Hank Kolakowski.

New Jersey BPU - Energy Audits
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8.0

CONCLUSIONS & RECOMMENDATIONS

The energy audit conducted by CHA at the Linwood Municipal Building in Linwood, New Jersey
identified potential ECMs for night setback and lighting replacement. Potential annual savings of $4,500
may be realized for the recommended ECMs, with a summary of the costs, savings, and paybacks as

follows:

ECM-3 Night Setback

Budgetary Annual Utility Savings Estimated Total Potential Payback Payback
Cost Maintenance | Savings ROI | Incentive* (without (with
Electricity Natural Gas | Water Total Savings Incentive) | Incentive)
$ kw kWh Therms kGals $ $ $ $ Years Years
1,000 0 7,000 2,570 0 4,200 0 4,200 65 NA 0.2 NA
*There is no current incentive available through the NJ Smart Start Program. See section 5.0 for other incentive opportunities.
ECM-4 Lighting Replacements
Budgetary Annual Utility Savings Estimated Total Potential Payback Payback
Cost Maintenance | Savings ROI | Incentive* (without (with
Electricity Natural Gas | Water Total Savings Incentive) | Incentive)
$ kw kWh Therms kGals $ $ $ $ Years Years
2,900 0 2,200 0 0 300 0 300 0.8 600 9.7 7.7

*Incentive shown is per the New Jersey Smart Start Program, 2010 Prescriptive Lighting Application. See section 5.0 for other incentive
opportunities.
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ELECTRIC MARKETERS LIST

The following is a listing of marketers/suppliers/brokers that have been licensed by the NJ Board of Public Utilities to
sell electricity to residential, small commercial and industrial customers served by the Public Service Electric and Gas
Company distribution system. This listing is provided for informational purposes only and PSE&G makes no
representations or warranties as to the competencies of the entities listed herein or to the completeness of this

listing.

American Powernet Management
867 Berkshire Blvd, Suite 101
Wyomissing, PA 19610
www.americanpowernet.com

BOC Energy Services

575 Mountain Avenue

Murray Hill, NJ 07974
www.boc-gases.com

Commerce Energy Inc.
535 Route 38, Suite 138
Cherry Hill, NJ 08002
(888) 817-8572 or
(858) 910-8099

WWW.COMMCEIrceLnerey.com

ConEdison Solutions
701 Westchester Avenue
Suite 201 West
White Plains, NY 10604
(800) 316-8011
www.ConEdSolutions.com

Constellation NewEnergy, Inc.
1199 Route 22 East
Mountainside, NJ 07092
908 228-5100

WWW NEWENSigy.com

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

Direct Energy Services, LLC
One Gateway Center, Suite 2600
Newark, NJ 07102
(973) 799-8568

www.directenergy.com

FirstEnergy Solutions
395 Ghent Road Suite 407
Akron, OH 44333
(800) 977-0500

www fes.com

Gerdau Ameristeel Energy Co.
North Crossman Road
Sayreville, NJ 08872

Gexa Energy LLC New Jersey
20 Greenway Plaza, Suite 600
Houston, TX 77046
(866) 304-GEXA
Beth.miller@gexaenergy.com

Glacial Energy of New Jersey
2602 McKinney Avenue, Suite 220
Dallas, TX 75204
www.glacialenergy.com

Hess Corporation
1 Hess Plaza
Woodbridge, NJ 07095
wwiw. hess.com

Integrys Energy Services, Inc
99 Wood Avenue, Suite 802
Iselin, NJ 08830
www.infegrysenergy.com

Liberty Power Delaware, LLC
1901 W Cypress Road, Suite 600
Fort Lauderdale, FL 33309
(866) Power-99
(866) 769-3799

www, libertypowercorp.com

Liberty Power Holdings, LLC
1901 W Cypress Creek Road, Suite 600
Fort Lauderdale, FL 33309
(866) Power-99
(866) 769-3799

www, libertypowercorp.com

Pepco Energy Services, Inc.
d/b/a Power Choice
23 S. Kinderkamack Rd Ste D
Montvale, NJ 07645
(800) 363-7499

WWW,.pepco-services.com

lof1

PPL EnergyPlus, LLC
Energy Marketing Center
Two North Ninth Street
Allentown, PA 18101
1-866-505-8825

http:///www.pplenergvplus.com/

Sempra Energy Solutions
The Mac-Cali Building
581 Main Street, 8" Floor
Woodbridge, NJ 07095
(877) 273-6772
www.SempraSolutions.com

South Jersey Energy Company
1 South Jersey Plaza, Route 54
Folsom, NJ 08037
(800) 756-3749

www siindustries.com

Strategic Energy, LLC
6 East Main Street, Suite 6E
Ramsey, NJ 07446
(888) 9259115

www.sel.com

Suez Energy Resources NA
333 Thornall Street FL6
Edison, NJ 08818
866.999.8374(toll free)

WWW.SUCZCNETZVICSOUICes.Com

UGI Energy Services, Inc.
d/b/a POWERMARK
1 Meridian Blvd. Suite 2C01
Wyomissing, PA 19610
(800) 427-8545

WWW. uglenergyservices.com

Jan 14, 2009



GAS MARKETERS LIST

The following is a listing of marketers/suppliers/brokers that have been licensed by the NJ Board of Public
Utilities to sell natural gas to residential, small commercial and industrial customers served by the Public
Service Electric and Gas Company distribution system. This listing is provided for informational
purposes only and PSE&G makes no representations or warranties as to the competencies of the
entities listed herein or to the completeness of this listing.

Gateway Energy Services
44 Whispering Pines Lane
Lakewood, NJ 08701
(800) 805-8586

WWW.gesC.com

Great Eastern Energy
3044 Coney Island Ave. PH
Brooklyn, NY 11235
888-651-4121
www.preateasterngas.com

Hess Corporation
1 Hess Plaza
Woodbridge, NJ 07095
(800) 437-7872
www.hess.com

Hudson Energy Services, LLC
545 Route 17 South
Ridgewood, NJ 07450
(201) 251-2400
www.hudsonenergyservices.com

Intelligent Energy
7001 SW 24" Avenue
Gainesville, FL 32607

Sales: 1 877 I’ve Got Gas

(1877 483-4684)

Customer Service:

1 800 927-9794
www.intelligentenergy.org

Systrum Energy

877-SYSTRUM

(877-797-8786)
WwWw.Systrumenergy.com

Macquarie Cook Energy, LLC
10100 Santa Monica Blvd, 18"
Fi
Los Angeles, CA 90067

Metro Energy Group, LLC
14 Washington Place
Hackensack, NJ 07601
WWW.melroenergy.com

Metromedia Energy, Inc.

6 Industrial Way
Eatontown, NJ 07724
(800) 828-9427
www.metromediaenergy.com

RPL Holdings, Inc
601 Carlson Pkwy
Minnetonka, MN 55305

South Jersey Energy Company
One South Jersey Plaza, Rte 54
Folsom, NJ 08037
(800) 756-3749

www,siindustries.conysje.htm

Mitchell- Supreme Fuel
(NATGASCO)

532 Freeman Street
Orange, NJ 07050
(800) 840-4GAS
www. mitchellsupreme.com

MxEnergy Inc.

P.O. Box 177
Annapolis Junction, MD 20701
800-375-1277
WWW.IXenergy.com

Pepco Energy Services, Inc.
23 S Kinderkamack Rd, Suite D
Montvale, NJ 07645
(800) 363-7499
WWW.pepco-services.com

Plymouth Rock Energy, LLC
165 Remsen Street
Brooklyn, NJ 11201
866-539-6450
www . plvmouthrockenergy.com

PPL EnergyPlus, LL.C
Energy Marketing Center
Two North Ninth Street
Allentown, PA 18101
1-866-505-8825

www.pplenergvplus.com/natural+eas/

1of1

Sprague Energy Corp.

Two International Drive, Ste 200
Portsmouth, NH 03801
800-225-1560
WWwW.Spragueenergy.com

Stuyvesant Energy LLC
642 Southern Boulevard
Bronx, NY 10455
(718) 665-5700
www.stuvfuel.com

Tiger Natural Gas, Inc.
1422 E. 71st Street, Suite J.
Tulsa, OK 74136
1-888-875-6122
www tigernaturalgas.com

UGI Energy Services, Inc.
d/b/a GASMARK
704 E. Main Street, Suite |
Moorestown, NJ 08057
856-273-9995
WWW. HEIeNergyvservices.com

Woodruff Energy
73 Water Street
P.O. Box 777
Bridgeton, NJ 08302
(856) 455-1111
www. woodruffenerey.com

Apr 10, 2009



APPENDIX B

ECM-1 Increase Ceiling Insulation
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APPENDIX C

ECM-2 Replace Boilers
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APPENDIX D

ECM-3 Night Setback




wyo 126'e (ovoun} uapienu g uopeipue Sutplng Bupsixa
wjo o 195410 0}
001 101004 UOPTINUBA 1ROUI0AD
wpo 126'c (000) uopeali g uonwipuoA Buipiing Bupsix3
298'2 §E6'6 062'21 §62'pe 1£9'S 621’ 0948 SIYIOL
0 0 0 0 828l LiL'e8l 09E'vL £85'98- £59°98E SLL9M 628't- 6py'g12 64548 £85'9g- £69'92€ 242911 0 o 0 g1 SL
0 0 0 0 6281 ¥91'0L) 168'89 28896 08Y'SLE 8Zv'601 6e8't- 9E8'202 12028 485'98- 0By'sie 824601 [¢] [+ 0 0 se
e e 0 0 628'1- 155951 £ve'e9 288'9€- 208'v82 ¥80'204 628'l- £22'681 €95'9L £85'9¢- £08'v62 ¥80'20} S € 8 I §T
[43 18 0 0 626°1- 9E6'TY I ge8's§ £85'9€- £e1'eLe ovL've 628'1- B09'GL1 §50'82 285'9g- £81'8L2 ovL've €l L (¢4 9T gL
oee 192 0 [} 6284~ §2e'62) Lee'28 48598~ 098'162 $68'48 628'L- 966°191 £v5'59 28598~ 098°152 56828 14 se 0L (4 sz
655 323 0 0 628't- 2LLsi 618'9y £85'9€" 184'082 150°08 628’} eee'syl 880'09 £85'9€~ 182'082 150°08 2zt 89 €8} §'s LFA)
209 oL o [} 628'1- 960201 3514 185'9¢- v19'60Z 202'2L 8eg')- 0L2'vEl 0Es'YS £85'98- 719'602 2022 vl [ &ae 89 sze
€64 £v6 o 4 628't- sBY'gs £08'se 18598~ [$24::13 £98'69 628"}~ 51121 2206y 485'98- 1yv'get £98'59 2ee gal Sve 98 gie
2yt 989t 0 C 628'1- 2L8'vL §62°08 28598 892'29¢ 610'85 628'}- prgiL0l yis'ey 28508~ §92'29% 610'85 eey 1474 289 PV §ze
82 29't 0 [+ 628't- 652'19 £8L'v2 48598 560'gv1 549'05 628°1- 166'26 900'8¢ 288'9€- 560°9Y4 59'05 v0sS 082 8L 92t e
6E0'1 »8e°l 0 4 628's- 9v9'Ly 8/2'68 4898'9¢- 126'vet lee'ey 828l £18'08 8628 4859~ 126'v2 tee'ey g 82 562 i) ey
802 220"t 0 [ 628's- £E0'VE 0s4'8y £85'9¢e- 8rL'€0l 986'E 628'1- $0L'99 066°92 18598 872'€01 986'5E EEig 652 2L A1 Sy
S0v 148 0 [} 628't- ozv'oe 292's 285'9€- $16'28 2r9'se 6283~ 160'c8 zevie 185'9¢- §15'28 2re'se oy vee 29 L8l ges
pe2 958 0 [} 628't- 108'9 ¥52'2 185'9e- 20¢'19 862’12 628°4- 8/p'6E [ZE:3:03 285'98- 20v'19 862’12 Liv 592 204 vie §'48
L9 28 o 4 628'L- 0 0 185'9¢- [344 Y5881 628'4- 598's2 59501 28598~ 622'0F $SB'El [ 8le 688 §ve ee]
0 0 »op'l $€6°1 828’} [¢] 0 £85'98- Lip'y- ¥96°8- 628't- 988'2- 891'9- 185'98- Liy'y- ¥96'8- 108 642 084 @ S48
0 0 996'2 gi2's 6281 [¢] 0 285'9¢- 922'ey- 268'92- 628'1- £6L'Le 90581~ £85'ge- 822'er- 268'92- S8y 02 §SL 262 geL
Q 0 Zvy'e 998’9 6281~ ] 0 £85'9g- $L5'58" 028'vy- 628's- 020'ss- ¥¥8°08- 485'98- $45'68" 028'yy- voe {474 998 g'ie Sl
0 0 168'y 909°6 6e8't- 9v2'eg- (LIS £85'9€- 1z6'sel- L2y 628't- o228 181'ep- £85'98- 1e6'2el- 8vL'e9- 1ee Py e ve see
e} 0 SES'2 2082 628°L- WL wr'ee £85'98- 96L°eL1- 9£9°08- 628't- [$793V 8 615'sg- £85'9¢- 962'CL)- 9£9'08- 48 iy 2el g9g 548
Q 0 9691 8£8') 828't- or'yrL- 612'se- £86°98- $96'vee: £09'86- 628t~ opre'ypL- 958'29 285'98- §96'vee- £09'86- i44 4 69 §6E §'26
0 0 Y24 682 628°)- 2L9'eLl- 914 '8p- 185'9€- 168°L02- 185'91 4+ 628't- 2i9'sLt- €61'08- 185'98- 168'242 1£5'98 4~ 9 € 8 sev 56
0 0 0 0 628~ GbS'E6Z- £57'09- 286°9¢- 0SE'vBE- 6SY'PEL- 628'1- Sva'ese- 1£6'26- £85'98- 05E'v6e- 85y'vel- 0 0 0 16 §7204
N W 1 A d o N W a X [ ] H 3] 4 a a o] k2] v
shay) suuoy) UMY Umy HALg HNLE Peel HALG peol HNLE HNLE peeT HNig HAL8 HALYE PUOTY HNLE peo] HNLE HNLdg peol HNLE SinoH $nOH SinoH AieTug iy 4. 8418
ABsougy ABsoug ABtouny ABtoug UleD jPUIOlL]  uonEBIRUDA odojoauzy UjBY jRUIolY UDHBIHUOA peo ujen jeuoYy FLILITNETY adojoaug UeH |BUIOIU] UORBINUOA preon ug ulg ujg inb3] Jooping Gay | ~dwiog ay
Bupoon Bupjeop Bujic0n Bujjood pojdnovoun odo|oAus pojdnoooun Ll 1 dnosg Bups|xy tooping Bay
poasodoig Bupsixs pasodos Bupsixs
! = pordnoooun Pojdnodg poidnoooin Poidnasg
SAY01 g3S0d0dd SAVOT ONILLSIXA

suoi|noles Abauo Gu)jooo pebols|p ‘pojoos jou 8) pezArue Bujeg Buiping oyi §y “fepow s[4} uy poje[otun ole ABsous Bupoos pue Bujivop

V1 Bugesy perdnasoun

v Buneoy peydnoso
“dwe Hiy petdnasoun doid
‘dwio B po1dnosQ doig
“dwoy Gi paidnaoour) x3
“dwo | B pordnosgy x3

sbujarg ABasuz Bujjoon
sfujavg ABsouzy Bujeoy

s
AN

aumg sL'92

aimid sL'ge

wiedipg Adpeyug sooun Huljoon
wiodieg Adjeyiug 900 Sujoon
v Bujeo) peydnoooun

v Buoog petdnso

“duw ] Gug peydnoooun doig
‘dwst Buiy peidnaog doig
“dway Buip paidnasoun x3
*duio | Bupp poidnoog x3

20100 URD) |BLIu] 950 BAY
J10100) Uk feuniu) ooun
SURD) [BUoYy

‘dwo} esuejeg Buping
Aousronz Buioon

Aouoony Burieey

leH Ao :Buiping
S12Z2H# YHO
PN'poomurt jo Ao




[e1oL $
Bupssuibulz %0 $
d®0 %01 $
1019B1U0D)
Aouabunuon %01 [y
|ejoignsg $
$1- $1- $ 3
$1- $]- $ $
S $]- $ 3
$1- $1- $ $
$I- $]- $ $
$Il- $1- $ $
$- $1- $ $
$il- $1- 4 $
$1i- $ivie  $ - $108 $ s1y weajshs 9gq weiboidey
$- $- $ $
$ - $] - $ $
'diNnd3 H04dv1 ‘d1Nod HOogv
SHHVINTY S1S00 W101ans S1S00 LINN LIN uopduoseq
80°| wswdinbg
Lz 1 1logeT Joeqiss WYDBIN ¢-WND3
860 [elisleN

lieH AnD :Buipjing

§1222# VHO
PN‘poomurt Jo Al




APPENDIX E

ECM-4 Lighting Replacement
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APPENDIX F

New Jersey Pay For Performance Incentive Program




City of Linwood,NJ
CHA #22215
City Hall

New Jersey Pay For Performance Incentive Program

Note: The following calculation is based on the New Jersey Pay For Performance Incentive Program per Aprif, 2010.
Building must have a minimum average electric demand of 200 kW. This minimum is waived for buildings owned by local
governements or non-profit organizations.

The incentive values represented below are applicable through December 31, 2010.

Incentive #1
Total Building Area (Square Feet) 13,000 Audit not funded by NJ BPU $0.10 $/sqft
Is this audit funded by the NJ BPU (Y/N) Yes Audit is funded by NJ BPU $0.05 $/sqft
Bureau of Public Utilites (BPU)
Annual Utilities
- kWh Therms
Existing Cost (from utmty) $46,136 $16,815
Existing Usage (from utility) 294,280 14,022
Proposed Savings 2,187 5,813
Existing Total MMBtus 2,407
Proposed Savings MMBtus 589
% Energy Reduction 24.5%
Proposed Annual Savings $8,455
Min (Savings = 15%) | Increase (Savings > 15%) Max Incentive Achieved incentive
$/kWh $/therm $/kWh $/therm $/kWh $/therm | $/kWh | $/therm
Incentive #2 $0.11 $1.10 $0.005 $0.05 $0.13 $1.45 $0.13 $1.45
Incentive #3 $0.07 $0.70 $0.005 $0.05 $0.09 31.05 $0.09 $1.05
Incentives $§
Elec Gas Total
Incentive #1 $0 $0 $650
Incentive #2 $284 $8,429 $8,713
Incentive #3 $197 $6,104 $6,300
Total All Incentives $481 $14,532 $15,663
Total Project Cost }:$190,123 ]
Allowable |
Incentive
% Incentives #1 of Utmty Cost* 1.0% $650
% Incentives #2 of Project Cost** 4.6% $8,713
% Incentives #3 of Project Cost** 3.3% $6,300 Project Payback (years)
Total Eligible Incentives*** $15,663 wj/o Incentives | w/ Incentives
Project Cost w/ Incentives $174,459 22,5 20.6

* Maximum allowable incentive is 50% of annual utility cost if not funded by NJ BPU, and %25 if it is.
** Maximum allowable amount of Incentive #2 is 30% of total project cost.
Maximum allowable amount of Incentive #3 is 20% of total project cost.
*** Maximum affowable amount of Incentive #1 is $50,000 if not funded by NJ BPU, and $25,000 if it is.
Maximum allowable amount of Incentive #2 & #3 is $1 million per gas account and $1 million per electric account




APPENDIX G

Photovoltaic (PV) Rooftop Solar Power Generation
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P

7 & " 2%

Walls

&

AC Energy

Cost Savings

Municipal Building, Linwood,NJ

Station Identification Results
City: Atlantic_City Solar AC Energy
) - Month|| Radiation Energy Value
State: New_Jersey (kWh/m?¥day) (kWhy )
Latitude: 39.45°N I 3.61 895 130.58
Longitude: 74.57°W 5 4.20 932 135.98
Elevation: 20m 3 4.78 1124 163.99
PV System Specifications 4 5.23 1155 168.51
DC Rating: 10.0 kW 5 5.44 1211 176.68
DC to AC Derate Factor: 0.770 6 5.48 1133 165.30
AC Rating: 1.7kW 7 5.55 1171 170.85
Array Type: Fixed Tilt 8 541 1155 168.51
Array Tilt: 39.5° 9 5.23 1106 161.37
Array Azimuth: 180.0° 10 4.60 1034 150.86
Energy Specifications 11 3.59 821 119.78
Cost of Electricity: 14.6 ¢/kWh 12 3.17 766 111.76
Year 4.69 12503 1824.19
] Output Hourly Performance Data | OutputResultsas Text |

About the Hourly Performance Data

e
Ay

Saving Text from a Browser

Run PVWATTS v.1 for another US location or an International location

R

un PVWATTS v.2 (US only)

Flcasc send questions and comments regarding F\/WATT to Webmaster
9 g g

Disclaimer and copyright notice

‘ 1 Return to RReDC home page (/7/:1?/?;1?/’/7‘«:‘&:.nrc/f:'cw)



PNER |
' Waﬁs Cautions for Interpreting the Results

The monthly and yearly energy production are modeled using the PV system parameters you selected and weather data that are typical or
representative of long-term averages. For reference, or comparison with local information, the solar radiation values modeled for the PV array
are included in the performance results.

Because weather patterns vary from year-to-year, the values in the tables are better indicators of long-term performance than performance for a
particular month or year. PV performance is largely proportional to the amount of solar radiation received, which may vary from the long-term
average by + 30% for monthly values and + 10% for yearly values. How the solar radiation might vary for your location may be evaluated by
examining the tables in the Solar Radiation Data Manual for Flat-Plate and Concentrating Collectors
(http://rredc.nrel.govisolar/old_data/nsrdb/redbooks).

For these variations and the uncertainties associated with the weather data and the model used to model the PV performance, future months
and years may be encountered where the actual PV performance is less than or greater than the values shown in the table. The variations may
be as much as 40% for individual months and up to 20% for individual years. Compared to long-term performance over many years, the values
in the table are accurate to within 10% to 12%.

If the default overall DC to AC derate factor is used, the energy values in the table will overestimate the actual energy production if nearby
buildings, objects, or other PV modules and array structure shade the PV modules; if tracking mechanisms for one- and two-axis tracking
systems do not keep the PV arrays at the optimum orientation with respect to the sun's position; if soiling or snow cover related losses exceed
5%; or if the system performance has degraded from new. (PV performance typically degrades 1% per year.) If any of these situations exist, an
overall DG to AC derate factor should be used with PVWATTS that was calculated using system specific component derate factors for shading,

sun-tracking, soiling, and age.

The PV system size is the nameplate DC power rating. The energy production values in the table are valid only for crystalline silicon PV
systems.

The cost savings are determined as the product of the number of kilowatt hours (kWh) and the cost of electricity per kWh. These cost savings
occur if the owner uses all the electricity produced by the PV system, or if the owner has a net-metering agreement with the utility. With net-
metering, the utility bills the owner for the net electricity consumed. When electricity flows from the utifity to the owner, the meter spins forward.
When electricity flows from the PV system to the utility, the meter spins backwards.

If net-metering isn’t available and the PV system sends surplus electricity to the utility grid, the utility generally buys the electricity from the owner
at a lower price than the owner pays the utility for electricity. In this case, the cost savings shown in the table should be reduced.

Besides the cost savings shown in the table, other benefits of PV systems include greater energy independence and a reduction in fossil fuel
usage and air pollution. For commercial customers, additional cost savings may come from reducing demand charges. Homeowners can often
include the cost of the PV system in their home mortgage as a way of accommodating the PV system’s initial cost.

To accelerate the use of PV systems, many state and local governments offer financial incentives and programs. Go to
http:/www.nrel.gov/stateandlocal for more information.

. H P 1 Lt .
Hcase send questlons and comments to \;\:’cbmnsfcr stci:ssmcr and cop(jr:.c;n‘c nolice.

Ketums to f\’}'{tgj(, f"iomc‘, ngc‘ v ,":.‘!Iz\;;‘,"rv'mli'.:::y.-.-..y,'mv;.'




APPENDIX H

Solar Thermal Domestic Hot Water Plant
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Home

What Can 1 Do?
Electric Choice
Home Energy
FAQs

LEARN

Fact Sheets
Lesson Plans

PLAY
Calculators

NETWORK
Organizatic

BROWSE

Resources
Solar
Wind
Biomass

Water

TX.Energy -
Past and Present

Financial Help

About Us

About SECO

RARE

Texas %tabe Energy Conservation Office

R RENEWABLE ENERGY
i THE INFINITE POWER
Interactive Energy Calculators VFINITE P
Our calculators help you understand energy production and consumption in a whole new way. Use them
to develop a personal profile of your own energy use.

Carbon Pollution Calculator
Electric Power Pollution Calculator
PV System Economics

Solar Waler Healing

What's a Watt?

Solar Water Heating Calculator

Water heating is a major energy consumer. Although the energy consumed daily is often less than for air
conditioning or heating, it is required year round, making it a good application of solar energy. Use this
calculator to explore the energy usage of your water heater, and to estimate whether a solar water heater
could save you money,

Water Heater Characteristics

Physical Thermal

Water Inlet Temperature {Degrees F) | 58

Diameter (feet) 1.5

___ Capacity (gallons) 50 Ambient Temperature (Degrees F) | 70
21.36 Hot Water Temperature (Degrees F) | 135
NaN Hot Water Usage (Gallons per Day) | 64.3

1694 17 Heat Delivered in Hot Water (BTUrhr)
0 ?! Heat loss through insulation (BTU/hr)
Gas vs. Electric Water Heating
Gas Electric
0.8 Overall Efficiency 0.98
0.8 ;7§Conversion Efficiency 0.98
2118 BTU/Mr 2 Power Into Water Heater - 1729 BTU/r
Cost
$.98  /Therm 2 Utility Rates $.15  Kwh
$ 181.826( Yearly Water Heating Cost $ 665.384:
How Does Sotar Compare?
ercentage Solar:
olar Water Heater Cost: $ 21700 20 g
46.5896(
170.482¢ years for gas Payback Time for Solar System elecﬁ?s for

More information on solar water heating:
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Features

o City

A\ Interstate Highway

County Boundary

Water Body

Generalized Transmission Line
Category St 500KV Mean Speedat30 m
7« Under 100 kV . o s i .
St s ] <o <48 [J1s7-108
oo’ 100 KV-161 kV [ Jwi-n2  as-50 Y 168.170
[T lue-123  s0-55 179-190

Zvipcline [T1423.134  55-60 - 190

7% Step-Up

¢

ST 230 KV-2B7 KV

S 345kV

80-65
65-70
70-75
75-80
80-85
> 85

000 1150000

ind Resource of New Jersey wean Annual Wind Speed at 30 Meters

TR
AWS Truewind

Projection: Tranverse Mercator,
UTM Zone 17 WGS84
Spatial Resolution of Wind Resource Data: 200m
This map was created by AWS Truewind using
the MesoMap system and historical weather data.
Although it is believed to represent an accurate
overall picture of the wind energy resource,
estimates at any location should be confirmed by
measurement.
The ission line inf ion was i by
AWS Truewind from the Global Energy Decisions
Velocity Suite. AWS does not warrant the accuracy
of the transmission line information.

AWS Truewind, LCC
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Fls Edt Vview Favoites Tools Halp

T

#7¢ PORTFOLIO MANAGER D5t @evoen

sty Hali = Edit Office Space

Edit Office Space: Main Offices

To edit a space sttribute,

lect the "Edit” fink at the far nght of each row

REQUIRED

“Space Hame: ffﬁsm

Gross Floor Arsa
fraquired for benchmarking)

Weeldy operating hours 80 X Hours 91/01/2008 1272372010 by LMY O0DEES dit
frequirad for benchmarking;

oo e — P D1A2008 1272372010 by LINVO0DEE0 dit
{reguired for benchmarking} -

Number of PCs 20 0101/2009 120232010 by LINWOODESS Edit
irequired for benchmarking;

2

What percent of this 'spase is aiezenditionad? £0% ar mors 01012008 12/23/2010 by LINWWOODEED £dit
{reguired for benchmarking!

What percentof this space is heated? 503% or more 01/01/2008 1242372010 by LNWOODES

3,

_
| He Revision History
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APPENDIX L

Block Load Models
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Internal Gains to Plenum

. SubTotal




CR/t

- . 106,380 Biuh
Cooling Load Summa




City of Linwood,NJ
CHA #22215
Building: City Hall

Doors
Wi

antity Area (SF) Lineal Feet

North 0.0 0.0
0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

Sub-total 0.0 0.0

East 45.0 48.0
0.0 0.0

0.0 0.0

Sub-total 45.0 48.0

South 42.0 26.0
0.0 0.0

0.0 0.0

0.0 0.0

Sub-total 42.0 26.0

West 0.0 0.0
0.0 0.0

0.0 0.0

LF/SF
Total 87.0 74.0 0.85




_ Area (SF) Lineal Feet

North 2000.0 260.0
360.0 98.0
0.0 0.0
0.0 0.0
0.0 0.0] Ave. height
80.0 2360.0 358.0 29.5 Average height wall
automatically linked
East 2875.0 280.0
990.0 238.0
0.0 0.0
0.0 0.0 M
0.0 0.0
0.0 0.0} Ave. height
225.0 3865.0 518.0 17.2 Average height wall
automatically linked
South 3000.0 290.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0] Ave. height
120.0 3000.0 290.0 25.0 Average height wall
automatically linked
West 2500.0 250.0
990.0 238.0
0.0 0.0
0.0 0.0
0.0 0.0] Ave. height
3490.0 488.0 16.6 Average height auto linked to block load sheet
Windows
Width (ft) Height (ft) Quantity Area (SF) Lineal Feet
North 30.0 32.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
: 0.0 0.0
Sub-total 30.0 32.0
East 140.0 110.0
75.0 80.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
Sub-total 215.0 190.0
South 144.0 96.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
Sub-total 144.0 96.0
West 140.0 110.0
90.0 96.0
0.0 0.0
0.0 0.0
L 0.0 0.0
Sub-total 230.0 206.0
LF/SF
Total 619.0 524.0 0.85

Building Volume Calculator
Width(ft) Length (ft) Height(ft) Count Volume (cf)
o Trige H 36,000




- "% of 180
- "% of 90

- 120.0

151,500 CF



%200¢ %0°001

£€6'22 <-1ablel 9LeLL <-jebie]
986'L2 Bujjooy ] 021l Buneoy |
asey) aseg | ase) aseqg 1
{pajejnojes) saolpuj asn ABioug
wyo Aw_DI< EO.._C UoNBIHUAA 19ZIWIoUDIY
wpo 1262 (oooun) uopeniyuy g uohe|nusA Bulping Bunsixa
Uy 0 JEIYIDAO 18510 O] UCHEB[IIUDA JRUOIIPPY
00°'L Jojoe, uoneluBA JedyIand
wyd 126'e (290} uonen|yu; 3 uoneIIUIA Bulpiing Bunsixgy
0211 886'/2 88612 1£9'S 62L'c 092'g SIVLOL
0 0 0 4] 6EY'e- 6¥v'9le 969'SS1 294'8p- £69'98¢ 969°G51 0 0 0 S'E- G-
0 0 0 0 6eY'e- 9£8°'202 y06'Gh 1 28L'8p- 08y'GIE v06'GP 1 0 0 0 00 S
¢34 0 0 0 6ev'e- €22'681 [435:138 2848 20€'p62 415218 g € 8 o't §'C
€6 [¢] 0 0 6ey'e- 609°GL) 6LE'9e) z8L'ey- €E1'ELE 618921 el L 02 92 Sz
00E o] 0 0 6EY'2- 966'191 L2S'94) 28L'8Y- 096'152 126911 14 74 oL |84 et
8€L o] 0 0 6EY'2- £8€'8V1 SEL'90L 28L'8p- 182082 SE4'901 [24} 23 68t §'g St
908 0 0 ] 6Ev'e- 0LL'vEL £V6'96 28L'8p- $19'602 £v6'96 JA4t 28 622 89 g'ee
280°t 0 0 0 6EY'2- 251421 15128 28L'8p- 1’881 151°28 [444 €2t SYE 98 §'Le
884 0 0 0 6eY'2- ¥rS'L01 85€'2L 28.'8Y- 892'291 85€°LL ey yre 289 FA S §ee
8581 0 0 0 6EY'2- 1E6'C6 99529 28L'8p- S60'gV 1 995°£9 08 082 8L get GLe
651 0 0 0 6ev'e- 21€'08 vLL'LS 288y~ 126'vet YLLLS 118 $82 S6L (44" gey
[E-]] 4] 0 0 6er'e- $04'99 286'LY 28L'8p- ayL'eot 286'Ly fels1 4 652 SeL 2’91 Sy
oL 0 0 0 6ev'e- 160'€S 061'88 e8L'sh- 6528 061'8€ 304 tee 129 L84 §'es
619 0 0 0 6Ev'e- 8L1'6E L6£'82 zaL'sy- 20v'19 168'82 LY S9e evL vie 6.8
ooy 0 0 0 6EY'e- 698°s2 $09'81 28L'ey- 6220y S09'81 (1A 81¢ 688 gve 529
0 26¥'2 26y’ 0 6ev'e- 9g8'e- Gee's- 28L'8y- Liv'p- 256'1 - 106 6.2 08L 022 §19
0 cLl'e €149 0 6ev'e- £64'L2 S.9've- 28L'8%- 82e'cy- 968'Ge- fei: 14 02 ei+73 2'6¢ §'eL
o] LIGL 3592 0 6Ep'e- 020°66- G214 28L'gy- 6L5°S8- 09.'65- $9e coe 996 9'te SLL
0 Sve'e Sye'e 0 6ev'e- ove'es- GLG'LG- 28L'8y- 126'¢2t- $99'e8- 12e 741 ye ove §z8
0 €51’ €51'E 0 6ey'e- ML L S20'pL~ 28L'8p- 96L'ELL- 295201~ <8 Pi4 2et 9'9e 5.8
¢} 2s0'e 2502 0 6ey'e- sl k44N S.¥'06- 28L'8y- §96'vee- [PARES 44 se 69 s'6e §26
0 22¢ [445 0 6ev'e- 2L9'BLL- §26'901- z8L'8y- 168°LLe- GLE'GG1- 9 € 6 ger §L6
0 0 0 o] 6EY'S- SpG'ese- pLE'ETL- 284'8Y- 0SE'pBE- 642'6L1- 0 o] 0 1'6p G20l
W W 1 A : [ 1 H ) ] 3 a o) g v
suLay UMd Abasaug UMY UMd bugjoo. HNig HNL8  PeEOT HNLE PEOT HNLg HALg  peo HNlg SINOH SINOH SiNoH Kdeuium ary 3. sulg
ABioug Bujjeoy Bujood ABaaug Bujjoon |  Jaziwouosy ures) jetaup uoeIusA adoppaug u)es) jeulauf VLTHETTHTEYY peoT adojaauz | uig dinbg wg) dinbg uig jejo g Jooping Bay | dway ny
Bunsixg Bunsixy AessaoaN alqejeAy patdnoosoun padnoooun paydnoag 1ooping Bay
ﬂw_n__aooo:: _uD_Q:OOO
SAVOT HNILSIXA
suopenojes ABisua Buijooo pieBais)p ‘pajood Jou s pazhjeue Bujaq Buippng 9yl J| “|opow siy; U pajejdaun are ABsaua Bujjooo pue Buesy
ON (N/A) BiQBIIBAR JOZILUOUODT
qymg G292 iodieg Adjeuyiuz oooun Bufood I0J0RA UIBE) [BUIBIU 000 BAY
aymg G292 wiodies Adfeyiug 200 Bujoon) 10108} UeD) (BB s0Un
doiU/Ma 8564 vn Buteaiy paidnosoun doU/MY {062'€) vn Bujoog paidnaosoun SUIRE) [BUIDILL
Jo/AU/Mq 8G6'4 vN Bunesy paidnaso Ho/tumiq (182'%) v Buood paidnooo Aousroiyg Buioon
He 2L “dwa | B4 patdnosoun) x3 4, 68 ‘dwa |, Buio paidnosoun x3 Aouaioyg Bugeon
4 3L dwa) By paidnoop x3 4. 69 ‘dway Bugd paidnoop x3 windiooy Buippng

1oPO [EWIBY L 9jjouc8y

l1leH A0 :Buippng
SLeeeH# YHO
rN‘poomurt jo Ao




