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1.0 INTRODUCTION & BACKGROUND

The Sussex Borough Theater, at 74 Fountain Square, was constructed in 1917. The building is a three
story, masonry brick, 7,200 square foot facility. The first floor serves as a meeting space, dressing room,
and rehearsal area. The second floor has a 99 seat theater with 25 foot ceilings, and a small storage and
workshop area behind the stage. The small third floor area houses the lighting and sound crew during
performances.

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 Sussex Borough Theater, a three story, masonry brick, 7,200 square
foot facility. The facility consists of a meeting space, dressing room, rehearsal area; and 99 seat theater,
storage, and workshop area. The following areas were evaluated for energy conservation measures:

Exit sign replacement
*  Lighting upgrades
*  Restroom fixture upgrades
*  Insulation upgrades
* Window upgrades

Various potential Energy Conservation Measures (ECMs) were identified for the above categories.
Potential annual savings of $4,400 for the recommended ECMs may be realized with a payback of 1.6
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-4 Replace Exit Signs with LED type

Budgetary Annual Utility Savings Potential Payback Payback
Cost Incentive®* | (without incentive) | (with incentive)
Electricity Natural Gas Total ROI
$ kW kWh Therms $ $ Years Years
800 0.2 1,690 0 200 3.5 100 4.0 3.5

* Incentive shown is per the 2010 New Jersey Smart Start Program’s Prescriptive Lighting Application

ECM-5 Work Lighting Addition

Budgetary Annual Utility Savings Potential Payback Payback
Cost Incentive® | (without incentive) | (with incentive)
Electricity Natural Gas Total ROI
$ kW kWh Therms 3 $ Years Years
3,200 17.8 18,690 0 3,500 15.0 NA 0.9 NA

* There is no incentive available through the New Jersey Smart Start program for this ECM.

ECM-6 Light Replacement

Budgetary Annual Utility Savings Potential Payback Payback
Cost Incentive®* | (without incentive) | (with incentive)
Electricity Natural Gas Total ROI
$ kW kWh Therms $ . $ Years Years
4,800 1.0 3,550 0 600 0.7 1,100 8.0 6.2

* Incentive shown is per the 2010 New Jersey Smart Start Program’s Prescriptive Lighting Application.
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ECM-7 Replace Faucets with Low Flow

Budgetary Annual Utility Savings Potential Payback Payback
Cost Incentive® | (without incentive) | (with incentive)
Electricity Water Total ROI
$ kW kWh Kgals $ $ Years Years
600 0 0 5.1 100 32 NA 6.0 NA

* There is no incentive available through the New Jersey Smart Start program for this ECM.
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3.0 EXISTING CONDITIONS
34 Building General

The Sussex Borough Theater originally opened as a vaudeville theater and has remained a theater since
construction. It is currently leased to a small, non-profit company called the Tri-State Actors Theater Inc.
(Tri-State), which presents about one show per month, and also disassembles old sets and erects new
ones. The only major renovation in recent years was implementation of a rooftop heating and cooling
unit (RTU) for the theater area. This unit was installed shortly after the Tri-State Actors Theater assumed
building operations in 2003.

The building is constructed of the original masonry brick. The walls consist of brick, and plaster board
with wire mesh sandwiched in between. There is also acoustical paneling on the inside of the theater.
The roof is a shingled sloped roof in the front, with a flat roof section in back housing the RTU. The roof
1s anchored by four large support trusses, and the attic space above the ceiling is insulated with a minimal
amount of rock wool insulation.

The first floor of the building contains a small entrance and reception area for guests, and two large
restrooms located toward the front of the building. The middle of the first floor is called the “black box
space” and is essentially an open area used for rehearsals, makeup, and various other activities required
for performances. There is also a small restroom and shower connected to this area. The back of the first
floor has a small kitchen area which is also used as a makeup room during performances. A hydraulic lift
elevator connects the first and second floors.

The second floor is mainly the 99 seat theater with stadium seating; therefore the seats are tiered from the
stage floor up to the area where the sound and lighting crews are housed during a show. Directly behind
the main stage is a storage area and space to build sets. There is a loft above this area used primarily for
set storage.

The building is operated from about 10:00 AM to 6:00 PM five days a week when there are no shows,
and about 10:00 AM to 11:00 PM during performances.

3.2 Utility Usage

The Tri-State Actors Theater uses electricity, water, and natural gas. Electricity is purchased from Jersey
Central Power and Light (JCP&L), natural gas from Elizabethtown Gas, and water from the Borough of
Sussex. Electricity data was available from February 2009 through March 2010. Over the most recent
year, the theater consumed about 38,840 kWh of electricity at a cost of approximately $7,700, and
average kWh of about $0.20. A graph of electrical use can be seen in Appendix A and shows a spike in
the summer months indicating the use of air conditioning.

Natural gas data for the theater was available from May 2009 through April 2010. During this time
period, the theater consumed about 3,460 therms of natural gas at an annual cost of approximately $3,700,
or $1.08 per therm. Natural gas is used for heating the building; therefore, a noticeable spike in natural
gas usage can be seen in the winter months. A graph of usage is provided in Appendix A.

Water usage for the building was available for 2008 and 2009. During this timeframe, the theater used
about 114,000 gallons of water or 57,000 gallons per year. There was a large spike in water usage for
February 2009 at 37,550 gallons. The reason for this spike was not able to be determined, but it
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significantly affected the annual usage numbers. Over the two years data was available, the county
charged the building about $3,000 for water use, or about $26.60 per thousand gallons.

3.3 HVAC Systems

The first floor of the building is heated by a 137 MBTU Weil-McLain boiler located in the basement.
This unit is about 15 years’ old, but has had recently refurbished. The boiler’s efficiency is approximately
80%. Most of the first floor does not have cooling; however, there is a 2.75 ton window air conditioning
unit that serves the front reception area. The window unit is manufactured by Friedrich and has an energy
efficiency ratio (EER) rating of 9.0.

The theater is heated and cooled by a Rheem RTU capable of producing 15 tons of cooling capacity, and
250 Mbtus of heat. The unit, which is approximately 7 years old, has a nameplate heating efficiency of
about 81%. However, due to age efficiency degradation, a conservative estimate of 80% efficient was
used for heating calculations. The cooling section of the RTU has an EER of 9.0.

A small exhaust fan located in the kitchen is rarely used, and there is no ventilation except what is
provided by the RTU.

3.4 Lighting/Electrical Systems

The building is lit by a large variety of lights. The main entrance area, backstage, and side entrance areas
are lit primarily with 4 bulb T12 fluorescent fixtures. There are some T8 fluorescent fixtures throughout
the building, as well as compact fluorescent (CFL) and incandescent lights. All of the fluorescent T12
and T8 bulbs have magnetic ballasts. In total, there are (38) 4-lamp T12 fixtures with magnetic ballasts.
The main entrance and elevator have (4) 2 lamp T8 fixtures. There are about (8) 10 watt CFLs, (2) 25
watt CFLs, and (3) 75 watt incandescent bulbs in the building. There are also (20) 40 watt incandescent
bulbs in the kitchen in front of a mirror used for applying makeup.

The black box area on the first floor and the theater space on the second floor have special theatrical
lights used for performances. There are two types of can lights in these areas. The larger of the two cans
are Par 64 lights, and the smaller cans are Source 4 Par lights. Other specialty lights in the area are Leko
lights each drawing 575 W of power. The Par 64s draw 500 W of power and the Source 4 Par lights draw
575 W of power. There are a total of (13) Par 64 lights, (2) Source 4 Par lights, and (25) Leko lights.
There is also an additional (7) 65 watt House lights used as general lighting for intermissions. All lights
are used during shows, and it was estimated by the building operator that half the specialty stage lighting
is used for work between shows.

The building has eight exit lights. Four lights are newer, more efficient LED signs, and four use
incandescent bulbs. The bulbs burn continually and are considered inefficient compared to LEDs.

All lights are controlled by switches, or in the case of the theater and black box area, special theatrical
control systems.

3.5 Control Systems

The RTU that serves the second floor of the building is controlled by a programmable thermostat located
backstage. The first floor heating is controlled by a mechanical thermostat without setback capability.
There is no central cooling on the first floor; therefore, all air conditioning is controlled manually on the
window unit. The building thermostat is set at 55°F during the majority of the heating season. For only
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about eight hours per week when performances are scheduled is the temperature turned up to about 70°F
in the winter. There is no temperature setpoint for the majority of the summer, and temperature is
allowed to fluctuate based on outside air temperature. However, during scheduled, the building is cooled
to about 70°F.

3.6 Plumbing Systems

Domestic hot water is produced by a Bradford White gas fired water heater located in the basement. The
unit has a 50 gallon tank and requires 40 Mbtuh of natural gas to operate. Hot water is only used for
washing hands in the restrooms. Hot water usage increases on show nights due to the number of people
in the building.

There are two main restrooms in the theater and a smaller restroom located off the black box area. The
main men’s restroom has a toilet and urinal, both considered low flow by today’s standards. There are
two sinks in the restroom that are high flow. The main women’s restroom has two low flow toilets and
two high flow sinks. The smaller restroom off the black box room has a low flow toilet, shower, and sink
fixture.
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4.0 ENERGY CONSERVATION MEASURES
4.1 ECM-1 Increase Roof Insulation

The roof of the theater is pitched with an attic space underneath it. The attic space has four large trusses
supporting the roof, and the ceiling is supported by rafters spaced about every 16 inches. In between
these rafters is a minimal amount of rock wool insulation that has settled from years of use. There is
currently only about 1 to 2 inches of insulation in the attic. This ECM proposes adding a 7.5” layer of
fiberglass insulation. This would add a thermal resistance, or R-value, of about 25. In total, the
building’s roof would have an R-value of about 38.

To calculate the savings associated with adding additional insulation to the roof, the existing thermal
losses through the roof (heating and cooling) were compared with the proposed thermal losses with added
insulation. Losses were calculated by analyzing the existing and proposed thermal resistances with
temperature bin data from Newark, NJ. The existing amount of thermal loss was then subtracted from the
proposed amount of thermal loss. This difference corresponds to a savings of about 120 therms and 40
kWh per year, or about $100 annually. This savings number is very low due to the heating and cooling
setpoints of the building. The building is only heated to 55°F most of the time and is rarely cooled.

Roof insulation has a life expectancy of about 20 years according to the manufacturer, and the total
energy savings would be about 2,400 therms, 800 kWh, and $2,000.

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

ECM-1 Increase Roof Insulation

Budgetary Annual Utility Savings Potential Payback Payback
Cost Incentive® | (without incentive) | (with incentive)
Electricity Natural Gas Total ROI
$ kW kWh Therms $ $ Years Years
2,900 0 40 120 100 (0.1) NA >25 NA

* There is no incentive available through the New Jersey Smart Start program for this ECM.
This measure is not recommended.
4.2 ECM-2 Increase Wall Insulation

The theater walls are the original brick from the 1917 construction. There is interior plaster board with a
wire mesh for stability. The theater has acoustic paneling to enhance sound quality. All of the wall
materials combined have an R value of about 5. This ECM proposes adding 2” polyisocyanurate board to
the walls which would result in a thermal resistance of 19. An additional implementation cost has been
added to the cost estimation to account for miscellaneous dry-wall and finishing costs.

To calculate the savings associated with adding the 2” of insulation, the existing wall R values were
compared with the proposed wall R values with the added insulation. Thermal losses were calculated
between the two scenarios by using temperature bin data from Newark, NJ. The difference between the
thermal losses resulted in a savings of about 420 therms and 330 kWh per year.

Wall mnsulation has a life expectancy of about 20 years according to the manufacturer, and the total
energy savings would be about 8,400 therms and 6,600 kWh, and $10,000.
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The implementation cost and savings related to this ECM are presented in Appendix C and summarized
below:

ECM-2 Increase Wall Insulation

Budgetary Annual Utility Savings Potential Payback Payback
Cost Incentive* | (without incentive) | (with incentive)
Electricity Natural Gas Total ROI
$ kW kWh Therms $ 3 Years Years
7,400 0 330 420 500 0.4 NA 14.8 NA

* There is no incentive available through the New Jersey Smart Start program for this ECM.
This measure is not recommended.
4.3 ECM-Storm Windows

The theater has very few windows. The majority are on the north facing wall in the front of the building.
These windows are double hung and single paned. North facing windows generally have a negative heat
gain, losing more heat than they allow in from the sun. The windows, which appear deteriorated, still seal
well. This ECM assessed installation of storm windows to provide an additional thermal barrier to the
existing windows.

To calculate the savings associated with implementing new storm windows, a window survey was
performed to determine the window area and perimeter. The thermal resistance of the windows and
infiltration were then compared with the temperature bin data from Newark, NJ to determine the thermal
losses through the windows. The losses were then compared with the proposed thermal loss conditions of
adding storm windows. By implementing storm windows, the theater could expect to save about 60
therms annually, and about 5 kWh per year.

Storm windows have an expected life of about 20 years according to the manufacturer, and total energy
savings over the life of the project is estimated at 1,200 therms, 200 kWh, and $2,000.

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

ECM-3 Storm Windows

Budgetary Annual Utility Savings Potential Payback Payback
Cost Incentive* | (without incentive) | (with incentive)
Electricity Natural Gas Total ROI
$ kW kWh Therms $ $ Years Years
1,800 0 10 60 100 (0.1) NA 18.0 NA

* There is no incentive available through the New Jersey Smart Start program for this ECM.

This measure is not recommended.
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4.4 ECM-4 Replace Exit Signs with LED Type

There are eight exit signs in various locations operating year round. Despite their small size, exit signs
can be significant energy users. Four of the signs are LEDs, and four are incandescent bulbs. LEDs are a
more efficient source of light and can save energy. This ECM proposes replacing the remaining four
incandescent bulb exit signs with LEDs.

To calculate the savings associated with implementing LED exit signs, the four existing wattages of the
incandescent bulbs were compared with the proposed wattages of the LED fixtures. Single sided
incandescent exit signs each use about 50 watts per fixture; LEDs use about 1.7 watts per fixture. Annual
savings of approximately 1690 kWh per year would result.

Exit signs have an expected life of 15 years, according to the manufacturer, and total energy savings over
the life of the project is estimated at 25,400 kWh and about $3,000.

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

ECM-4 Replace Exit Signs with LED Type

Budgetary Annual Utility Savings Potential Payback Payback
Cost Incentive® | (without incentive) | (with incentive)
Electricity Natural Gas Total ROI
$ kW kWh Therms $ $ Years Years
800 0.2 1,690 0 200 35 100 4.0 3.5

* Incentive shown is per the 2010 New Jersey Smart Start Program’s Prescriptive Lighting Application

This measure is recommended.
4.5 ECM-5 Work Lighting Addition

During show intervals, old sets are disassembled and sets for upcoming shows created. The theater does
not have natural day lighting; therefore, the space is illuminated only through use of the theatrical lights
above the stage. These lights are specialized for the theater, draw significant amounts of power, and are
not intended for everyday use. The director noted that about half of the theater lights (Par 64, House,
Leko, and Source Par 4) are used during set building. This ECM proposes adding a new set of lights
above the stage area that can be used between shows. These lights would be much more efficient than
those currently used, and will save energy.

To calculate the savings that could be realized with this ECM, the total wattage of the specialty lights was
summed. The number was halved to represent the lights utilized between performances for set building.
Based on the occupancy of the building and frequency of shows, it was assumed that these lights were on
about 6 hours per day, or 2,190 hours per year. The replacement lights used for calculation were (12)
standard 4-lamp T8, with electronic ballasts. The energy savings associated with adding work lights and
turning off the existing stage lights would be about 18,690 kWh per year.

It is important to note that the T8 fixtures utilized for this ECM are not aesthetically pleasing and would
be a distraction during performances. Therefore, an additional 20% has been included in the cost estimate
for enhancing the appearance of the fixtures. Further analysis is necessary to determine the amount of
light required for set building.
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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 280,350 kWh, and $52,500.

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

ECM-5 Work Lighting Addition

Budgetary Annual Utility Savings Potential Payback Payback
Cost Incentive* | (without incentive) | (with incentive)
Electricity Natural Gas Total ROI
S kW kWh Therms $ $ Years Years
3,200 17.8 18,690 0 3,500 15.0 NA 0.9 NA

* There is no incentive available through the New Jersey Smart Start program for this ECM.

This measure is recommended.
4.6 ECM-6 Light Replacement

The lights used in general building applications are mostly T12 4-lamp fluorescent fixtures with magnetic
ballasts. T12 lights are considered inefficient by today’s standards and should be replaced with higher
efficient T8 4-lamp fixtures with electronic ballasts. These fixtures use less energy, produce similar
lighting levels, and can provide better quality lighting for the building. This ECM proposes replacing all
(38) T12 fixtures in the building with T8s, including new electronic ballasts.

To calculate the savings for this ECM, the current lighting wattage of the lights to be replaced was
compared to the proposed lighting wattage (15,980 vs. 12,420). The difference was then multiplied by
the estimated time of operation for the fixtures. Using this method, it was determined that this ECM
could save about 3,550 kWh annually.

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 53,250 kWh and $9,000.

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

ECM-6 Light Replacement

Budgetary Annual Utility Savings Potential Payback Payback
Cost Incentive® | (without incentive) | (with incentive)
Electricity Natural Gas Total ROI
3 kW kWh Therms $ $ Years Years
4,800 1.0 3,550 0 600 0.7 1,100 8.0 6.2

* Incentive shown is per the 2010 New Jersey Smart Start Program’s Prescriptive Lighting Application.

This measure is recommended.
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4.7 ECM-7 Replace Faucets with Low Flow

The restrooms have a total of four high flow sinks. As previously noted, the theater pays about $26.6 per
thousand gallons of water. This ECM proposes replacing the old high flow fixtures with new, low flow
models to realize water savings.

To calculate the potential savings for replacing the four fixtures, the existing water usage was compared
to the proposed water usage with new, low flow fixtures. Based on the occupancy schedule of the
building, it was calculated that each faucet is used about seven times per day. This is a conservative
estimate based on the variability of use, dependent on performance and non-performance schedules.
Calculations are provided in Appendix H. It was assumed that with the current fixtures 0.75 gallons of
water is used per use, and with the proposed fixtures 0.25 gallons of water would be used. This correlates
to a savings of about 5,100 gallons of water savings per year.

Plumbing fixtures have an expected life of about 15 years, according to the manufacturer. The total water
savings over the life of the project is estimated at 76,500 gallons of water, totaling $1,500.

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

ECM-7 Replace Faucets with Low Flow

Budgetary Annual Utility Savings Potential Payback Payback
Cost Incentive®* | (without incentive) | (with incentive)
Electricity Water Total ROI
$ kW kWh Kgals $ $ Years Years
600 0 0 5.1 100 3:2 NA 6.0 NA

* There is no incentive available through the New Jersey Smart Start program for this ECM.

This measure is recommended.
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5.0 PROJECT INCENTIVES
5.1 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.
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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. TIFunds 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
NICEP include:

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,
z00s, 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
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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.
5.2 Building Incentives
5.2.1 New Jersey Pay For Performance Program

The building is eligible for all three incentives available from the New Jersey P4P program. Incentive #1
is for the development of an energy reduction plan and will pay $.05/ square foot of the building footprint,
which equates to about $400. Implementation of the energy conservation measures discussed in this
report is expected to reduce the building’s energy usage by over 15% which qualifies it for both
incentives #2 and #3. Combining incentives #2 and #3 will provide the maximum savings of $0.18/ kWh
and $1.80/ therm. It is projected that the building will save about 23,930 kWh and 600 therms, which
amounts to approximately $5,400 in incentives through incentives #2 and #3 of the P4P program. See
appendix [ for calculations.

5.2.2  New Jersey Smart Start Program

The lighting replacement ECM and LED exit light ECM are both eligible for incentive money from the
Smart Start Program.

ECM 4, replacing exit signs, is eligible for a $100 incentive ($20 per fixture). When combined with the
savings of replacing four incandescent exit signs, the simple payback would be reduced from 4 years to
3.5 years. ECM 6, which in involves replacing existing T12 fixtures with more efficient T8 fixtures, is
eligible for $1,100 in incentive money. When combined with the savings associated with implementing
new lighting, the simple payback for this measure would be reduced from 8 years to 6.1 years.

5.2.3 Energy Efficient and Conservation Block Grant

The Sussex Borough theater 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:
http://www.njcleanenergy.com/commercial-industrial/programs/energy-efficiencv-and-conservation-

block-grants

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

Based on the utility information that was provided by the borough for the theater building, it could not be
determined whether the building pays for the societal benefits charge. Jersey Central Power and Light
should be contacted to determine if this charge is being paid. If not, then the theater building could be
eligible for additional funding through this program.
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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. Most 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 a gas-fired boiler to heat the first floor, and a packaged rooftop unit to heat and cool the
theater and second floor. This existing equipment is not compatible with a geothermal energy source.
Therefore, to take advantage of a GHP system, the existing mechanical equipment would have to be
completely removed and a low temperature closed loop water source heat pump system would have to be
installed to realize the benefit of the consistent temperature of the ground.

This measure is not recommended due to the extent of HVAC system renovation needed for
implementation. Additionally, the building’s minimal heating requirements do not justify such an
extensive renovation and the project would not payback within the useful life of the equipment.

0.2 Solar
6.2.1 Photovoltaic Rooftop Solar Power Generation

The Sussex Borough Theater 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 large 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 Newark, New Jersey and a fixed tilt array type was utilized to calculate
energy production. The PVWATT solar power generation model is provided in Appendix H.

The State of New Jersey incentives for non-residential PV applications is $1.00/watt up to 50 kW of
installed PV array. 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.

New Jersey BPU - Energy Audits
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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
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 had a maximum electricity demand of 32.1 kW and a minimum of 14.8 kW, over the
previous 12 months. The monthly average over the observed 12 month period was 23.8 kW. The existing
load does not justify the use of the maximum incentive cap of 50 kW of installed PV solar array;
therefore, a 24 kW system size was selected for the calculations. The system costs for PV installations
were derived from the most recent NYSERDA (New York State Energy Resecarch and Development
Agency) estimates of total cost of system installation. It should be noted that the cost of installation is
approximately 8,192000 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 H and summarized
below:

Photovoltaic (PV) Rooftop Solar Power Generation — 24 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 3 3 § $ Years Years
192,000 0 28,392 0 5,600 5,600 24,000 13,800 >25 8.7

*Incentive based on New Jersey Renewable Energy Program for non-residential applications of $1.00 per Watt of installed capacity
** Estimated Solar Renewable Energy Certificate Program (SREC) for 15 years at $487/1000 kWh

The Sussex theater roof has two sections: one has a north south ridgeline and the other is flat where the
rooftop HVAC unit sits. Solar panels work best when they are south facing and do not have any tall
objects such as trees and buildings in the near vicinity. The flat section of the theater roof would work
well for solar panels, but there is not sufficient space for the entire array. Mounting devices do exist, but
they add to the price of installation.

While the payback period justifies recommendation of the measure, further investigation of possible
installation locations, required system maintenance, and local installation costs are suggested prior to
implementation.
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6.2.2  Solar Thermal Hot Water Plant

Active solar thermal systems use solar collectors to gather the sun’s energy to heat water, other fluids, 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, a 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 Iatitude, 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 an electric water heater and would save site electricity.

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 Borough of Sussex 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 J 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 1,160 0 200 200 NA >25 NA

* No incentive is available in New Jersey at this time.
This measure 1s 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.
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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, Sussex Borough does 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. In the Sussex Borough area, the map indicates a mean annual wind
speed of 10 miles per hour. For the theater, there are site restrictions. Parking lots, roads, trees and other
surrounding structures would greatly affect a tower location.

A wind speed map and aerial site photo are included in Appendix L.
This measure is not recommended due to the low mean annual wind speed and site restrictions.

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.

Any proposed CHP project will need to consider many factors, such as existing system load, use of
thermal energy produced, system size, natural gas fuel availability, and proposed plant location. While
the Sussex Theater does have a sufficient need for electrical generation, it does not have the available
heating load to use most of the thermal byproduct. An absorption chiller could be installed to utilize the
heat to produce chilled water; however, there is no chilled water distribution system in the building and
no need for cooling. The most viable selection for a CHP plant at this location would be a reciprocating
engine natural gas-fired unit. Purchasing this system and performing modifications to the existing HVAC
and electrical systems would greatly outweigh the savings over the life of the equipment.

This measure is not recommended.
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
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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 1IMW-dc of rated capacity.

*Class I organic residues are eligible for funding through the NJCEP CORE program. Class I 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 the extent of HVAC system renovation needed for
implementation. Additionally, the building’s minimal heating requirements do not justify such an
extensive renovation and the project would not payback within the useful life of the equipment.

6.5 Demand Response Curtailment

Utility Curtailment is an agreement with the JCP&L regional transmission organization and an approved
Curtailment Service Provider (CSP) to shed electrical load by either turning major equipment off or
energizing all or part of a facility utilizing an emergency generator; therefore, reducing the electrical
demand on the utility grid. This program is to benefit the utility company during high demand periods
and PJM offers incentives to the CSP to participate in this program. Enrolling in the program will require
program participants to drop electrical load or turn on emergency generators during high electrical
demand conditions or during emergencies. Part of the program also will require that program participants
reduce their required load or run emergency generators with notice to test the system.

JCP&L does not currently have a Demand Response Curtailment, or Load shedding program for its
customers so this is not an option for the administration building.
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7.0 EPA PORTFOLIO MANAGER

The United State 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 Sussex Borough Theater is considered a low energy consumer per the Portfolio Manager with a Site
Energy Usage Index (EUI) of 66 kBTU/ft*/year. The national average for entertainment buildings such as
the theater is about 95 kBTU/ftE/year. The theater does have a favorable rating; however, this does not
necessarily mean that the building is energy efficient. The usage of the building, and the limited amount
of time the HVAC equipment is on significantly improves the EUI rating. There are many improvements
that could be implemented to further reduce this rating such as higher efficiency lighting, storm windows,
and added insulation. By implementing the measures discussed in this report, it is expected that the EUI
can be reduced to approximately 49 kBTU/ft"/year. The EPA Portfolio Manager did not generate an
energy rating score for this building because the building type is currently not eligible for an energy star
rating.

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

The user name and password for the Theater’s EPA Portfolio Manager Account has been provided to
Cathy Gleason of Sussex Borough.
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8.0 CONCLUSIONS & RECOMMENDATIONS

The energy audit conducted by CHA at the Sussex Borough Theater, identified energy saving
opportunities for exit sign replacement, lighting upgrades, and restroom fixture upgrades. Potential
annual savings of $4,400 may be realized for the recommended ECMs, with a summary of the costs,

savings, and paybacks as follows:

ECM-4 Replace Exit Signs with LED type

Budgetary Annual Utility Savings Potential Payback Payback
Cost Incentive* | (without incentive) | (with incentive)
Electricity Natural Gas Total ROI
$ kW kWh Therms $ $ Years Years
300 0.2 1,690 0 200 3.5 100 4.0 3.5
* Incentive shown is per the 2010 New Jersey Smart Start Program’s Prescriptive Lighting Application
ECM-5 Work Lighting Addition
Budgetary Annual Utility Savings Potential Payback Payback
Cost Incentive* | (without incentive) | (with incentive)
Electricity Natural Gas Total ROI
$ kW kWh Therms $ $ Years Years
3,200 17.8 18,690 0 3,500 15.0 NA 0.9 NA
* There is no incentive available through the New Jersey Smart Start program for this ECM.
ECM-6 Light Replacement
Budgetary Annual Utility Savings Potential Payback Payback
Cost Incentive® | (without incentive) | (with incentive)
Electricity Natural Gas Total ROI
$ kW kWh Therms $ $ Years Years
4,800 1.0 3,550 0 600 0.7 1,100 8.0 6.2
* Incentive shown is per the 2010 New Jersey Smart Start Program’s Prescriptive Lighting Application.
ECM-7 Replace Faucets with Low Flow
Budgetary Annual Utility Savings Potential Payback Payback
Cost Incentive*® | (without incentive) | (with incentive)
Electricity Water Total ROI
$ kW kWh Kgals $ $ Years Years
600 0 0 5.1 100 32 NA 6.0 NA

* There is no incentive available through the New Jersey Smart Start program for this ECM.
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New Jersey BPU Energy Audit Program
CHA Project Number: 21181

Borough of Sussex Theater
Elizabethtown Gas

74 Fountain Square

Account Number: 6377673086

Month Therms Charges ($) ($/therm)
May-09 10 $ 24.46 $ 2.35
June-09 10 $ 2477 $ 2.38
July-09 10 $ 2507 $ 2.42
August-09 9 % 2385 $ 2.54
September-09 1589 27224 $ 1.86
October-09 142 § 141.39 $ 0.99
November-09 263 $ 262.16 $ 1.00
December-09 823 $ 807.98 $ 0.98
January-10 724 % 823.28 $ 1.14
February-10 673 $ 723315 $ 1.07
March-10 484 $ 526.76 $ 1.09
April-10 295 $ 330: 215 $ 1.12
Total 3,460 $ 3,741 § 1.08
Most Recent Yr 3,460 $ 3,741 $ 1.08

Utility Data - Sussex Theater
Gas



Heyo seq) [einjeN
Jsjeay] xassng - eled AN

($) sebieyo

009%

0L-1dy

OL-1el

0L-984

) = L w >
& )

o] o [0] [
= 3 2 S © <
—_ o o o (] o
o [{s] w [(e] [{e] [(e]

($) sebieyn seo) jeumen [eljo]l —w—  (swuay)) ebesn seo |einjeN [Blo] ——

19)eay] xassng - abesn seo [eunjeN

0oL

00¢

00€

00¥

005

009

004

008

006

(swuay]) seseyoing



oupeg

Jejeay | xassng - ejeq AN

S60¥¥0LS000L

2 18610 L86L°0 G9'Z69°'L% 00°0% G9'269'.L% L'Z¢ 0v3'8¢ 1A Jueday I1SON
= 6/61°0 6/6L°0 71'£9.'8% 00°0% ¥71'€9/'8% 43 082ty [elol
2 #18L°0 ¥1L8L0 0/°00G$ 00°0% 0.°005$ LGl 092 0L-yslew
= €/81°0 €/81°0 SLL2ZFS 00°0% GlL'22v$ gyl 08Z'¢ 0lL-Areniga-
= 0.0Z°0 0020 GZ'825% 00°0% GZ'8E5$ 8¢ 0092 oL-Aenuep
= 8610 87610 98°'919% 00°0% 98'979% 99z 02’ 60-19qwa2a(
- 8Z8L'0 82810 08°'9L¥$ 00°0% 08'9Lv$ L'GL 08z’ 60-19qUISAON
- L6610 L66L°0 16°695% 00°0% 16°696$ 6°S¢C 0r8'z 60-1290100
= 96020 96020 L29%.% 000% L297.$ ¥'8¢ 095'¢ 60-1equisides
= 12020 42020 85°956% 00'0% 86°056% LLE 0ZL'v 60-1snbny
2 /8120 18120 L1 192% 00°0% L1192$ 0'LE 08t'e 60-AIne
= 6602°0 6602°0 ¥8'906% 00'0% ¥8'906$ L'Ze 02e'y 60-sunp
& #6810 ¥68L°0 96'969% 00'0% 96'969% vle 089'¢ 60-Aepy
= S9/1°0 G9/1°0 95°'625% 00°0% 96'625% 7ol 000'€ 60-Ldy
= 68210 68.1°0 £9'08G% 00°0% £0'986% L'8lL 082'c 60-Uote
- 0¥22 0 0rZe0 98'E8Y$ 00°0% 98°€8Y$ 7’92 0912 60-Asenige

(n/$) (Um/$) (UM/$) ($) (%) (%) () (um) Yjuon
puewag co_wn_E:w:OO aley papus|g :O:QE:M:OO puewad leljol puewag :O_EE:wCOO

$)S09) JIUN sableyn

:1IaqUINpN JUN022Y
alenbg urejunod ¢/

92IAISS J1309IT - 1'8dOr
Jajeay] xassng jo ybnoiog

18112 :12quinN 303foid VHO

weiboid upny ABiaug ndg Aester meN




Heyo Ayouoelg
lalesy] Xassng - ejeg 3___«3

ysuop
T w) = w > =
= ¢ & g & g & § ¢ 5 § % § ¢
> ) > 3 3 3 3 3 3 3 3 3 3 3
00 0
00S
0G
000°L
001 00S‘L
0002
g 0Gl &
3 0
[T} Q
a 00S'Z ®
— =
200z 5
2 000'c =~
0'sz 005°S
0007
0'0¢
005y
0'se 000G

(M) puewa(q yead --m--  (Um) ebesn [ejo] —e—

J9)eayl ybnoiog xassng - abesqn o1329|3



New Jersey BPU Energy Audit Program

CHA Project Number: 21181
Borough of Sussex Theater

74 Fountain Square

Account A3-30-0

Date Usage (gals)
January-08 9,510
February-08 8,420
March-08 12,580
April-08 12,860
January-09 11,340
February-09 37,550
March-09 13,400
April-09 8,390
Total 114,050

Yearly Average 57,025

& A ) €7 7 A P A &N &

Cost ($)
232.50
234.82
295.96
331.91
299.35
994.46
342.52
303.92

3,035.44
1,.517.72

Cost($)/gal

€ R A P PP en

©“ &7

0.0244
0.0279
0.0235
0.0258
0.0264
0.0265
0.0256
0.0362

0.0266
0.0266

26.615 $/Kgal



APPENDIX B

ECM-1 Install Roof Insulation
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APPENDIX C

ECM-2 Increase Wall Insulation
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APPENDIX D

ECM-3 Storm Windows
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APPENDIX E

ECM-4 Replace Exit Signs with LED Type
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APPENDIX F

ECM-5 Work Lighting Addition




Borough of Sussex
CHA #21181
Building: Tri State Actors Theater

ECM 5 Work Lighting Addition

Currently half the theater lights are used for working when there is not a show.
This ECM proposes adding T8 fluorescent lamps near the stage and turning off the theater lights when there is not a production

Building Schedule:

Instructions and notes:

Existing conditions (master switch): hrsfweek Input existing fixtures and retrofit fixtures. Use light table
Supply Electric Rate fkWh
Demand Rate KW
EXISTING CONDITIONS RETROFIT CONDITIONS COST ANALYSIS
Number of Watts per Non- Annual
Number of | Watts per Non- ¢ Exist Daily Annual kWh Number of | Fixture | Watts per Retrofit Daily Annual | Annual Annual Annual § | Retrofit Simple
Firdure Type Fixtures | Fixture |Operationa Ogle;ta:z:al KWISpace | Gontrol | Hours | Hours | dividedby| Fixtures | Code | Fixture | VISP | control | Hours | Hours |  kwh | ®¥53ed | saved| saved Cost | Payback
| Fixtures 2
Leko Lights 25 578 0 586.5 14.375 switch 6 2,190 15,741 3 F42iLL 59 0177 switch 2,190 388 14.2 15,363 2,828 &7 Q0.2
|Par 64 Lights 5 500 0 510 25 switch 6 2,190 2738 3 F42ILL 59 0177 switch 2,190 388 2.3 2,350 440 67 1.5
|Source 4 Par Lights 2 575 0 586.5 1.15 switch 6 2,190 1,259 3 F42ILL 59 0177 switch 2,190 388 1.0 72 169 67 4.0
House Lights 7 65 0 66.3 0.455 switch 6 2,180 498 3 F42ILL 59 0177 switch 2,190 388 0.3 11 29 67 23.2
TOTALS - 39 0 18.5 20,236 12 0.7 1,551 17.8 18,685 § 3,467 |$ 3,247 0.9




APPENDIX G

ECM - 6 Lighting Replacement




Borough of Sussex
CHA #21181
Building: Tri State Actors Theater

ECM 6 Light Replacemant

Building Schedule: Instructions and notes:
Existing conditions {master switch): hrsiweek Input existing fixtures and retrofit fixtures. Use light table

Supply Electric Rate i /kWh
Demand Rate Tkw

EXISTING CONDITIONS RETROFIT CONDITIONS COST ANALYSIS
= Number of Non-| Watts per Non- - "
Number of | Fixture | Watts per : Exist Daily Annual Annual | Numberof| Fixture | Watts per Retrofit Daily Annual Annual Annual Annual $ | Retrofit Simple

Ands Descriphion Fixtures Code Fixture 0;?::::” 0;?:::::" kW/Space Control Hours Hours kWh Fixtures Code Fixture KWispaoe Control Hours Hours KWh KW Saved kWh Saved| Saved Cost Payback

Main Entrance Area 18 F44EE 144 [i 146.88 2.502 switch 8 2,920 7,569 18 F44ILL 112 2.016 switch 2,920 5,887 0.6 1,682 261 2,259 8.7
Side Entrance 1 F44EE 144 0 146.88 0.144 switch 8 2,920 420 1 Fa4lLL 112 0.112 switch 2,920 327 0.0 93 14 125 8.7
Costume Room 1 F44EE 144 0 146.88 0.144 switch 8 2,920 420 1 F44ILL 112 0.112 switch 2,920 327 0.0 93 14 125 8.7
Makeup Room/Kitchen 8 F44EE 144 0 146.88 1.152 switch 8 2,920 3,364 8 F44ILL 112 0.896 switch 8 2,920 2.616 0.3 748 116 1.004 8.7
Bathrooms 6 F44EE 144 0 146.88 0.864 switch 8 2,920 2523 [:] F44ILL 112 0.672 switch 8 2,920 1,962 0.2 561 § 871§ 753 8.7
Shoproom/Backstage 4 F44EE 144 0 146.88 0.576 switch 8 2,920 1,682 4 F44ILL 112 0.448 switch 8 2,920 1,308 0.1 34 $ 58| 8 502 8.7
TOTALS - 38 0 5.5 15,978 38 43 12,428] 1.2 355615 560 | § 4,768 8.7




APPENDIX H

ECM-7 Replace Faucets with Low Flow




Borough of Sussex
CHA #21181
Tri State Actors Theater

ECM 7 - Replace Faucets with Low Flow

EXISTING CONDITIONS
Cost of Water / 1000 Gallons | 5 526,61

$ / kGal

Faucets in Building B RE )

Average Uses / Faucet (per day) 7
Average Gallons / Use 0.75| Gal

PROPOSED CONDITIONS

Proposed Faucets to be Replaced 4
Proposed Gallons / Use 0.25] Gal
Proposed Material Cost of new Faucets $105
Proposed Installation cost of new Faucets $56

Total cost of new faucets

SAVINGS

Current Faucet Water Use kGal / year

Proposed Faucet Water Use kGal / year

Water Savings kGal / year

Cost Savings / year

Simple Payback years

Usage Estimation
Occasion # people X per month Total
Performance 100 5 500
Rehearsal 30 10 300
Set Work 3 15 45
Total Uses/
month 845
Total
uses/day 28
Total
uses/day/fa
ucet 7




APPENDIX I

New Jersey Pay For Performance Incentive Program




Borough of Sussex
CHA #21181
Sussex Theater

New Jersey Pay For Performance Incentive Program

Note: The following calculation is based on the New Jersey Pay For Performance Incentive Program per April, 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.

* 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 allowable 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

Incentive #1
Total Building Area (Square Feet) 7,200 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 2 %15
kWh Therms $/kWh $/therm
Existing Cost (from utility) $7,693 $3,741 Incentive #2 $0.11 51.10
Existing Usage (from utility) 38,840 3,460 Incentive #3 $0.07 $0.70
Proposed Savings 23,928 601
Existing Total MMBtus 479
Proposed Savings MMBtus 142
% Energy Reduction 29.6%
Proposed Annual Savings $5,101
Incentives $
Elec Gas Total
Incentive #1 $0 $0 $360
Incentive #2 $2,632 $662 $3,294
Incentive #3 $1,675 $421 $2,096
Total All Incentives $4,307 $1,083 $5,750
| Total Project Gost | $21,698 |
Allowable Incentive
% Incentives #1 of Utility Cost* 3.1% $360
% Incentives #2 of Project Cost™* 15.2% $3,294
% Incentives #3 of Project Cost** 9.7% $2,096 Project Payback (years)
Total Eligible Incentives** $5,750 w/o Incentives | w/ Incentives
Project Cost w/ Incentives $15,948 4.3 3.1




APPENDIX J

Photovoltaic (PV) Rooftop Solar Power Generation




PVWATTS: AC Energy and Cost Savings

Page 1 of 2

AC Ene
&

Cost Savings

rgy

:H”(Typﬂe comments here to appeaf on printout:; maximum 1 row of 80 characters.) o

Station Identification Results
City: Newark Solar AC Energy
i Month|| Radiation Energy Value
State: New Jersey (kWh/m?/day) (kWh) ©)
Latitude: 40.70° N 1 336 1987 393.62
Longitude: EhlT 2 4.05 2145 || 424.92
Elevation: g 3 4.58 2602 | 515.46
PV System Specifications 4 4.84 2543 503.77
DC Rating: 24.0 kW 5 5.30 2802 555.08
DC to AC Derate Factor: 0.770 G T " 2643 573.58
AC Rating: 18.5 kW 7 527 | 2669 || 52873
Array Type: Fixed Tilt 8 525 | 2641 | 523.18
Array Tilt: 40.7° 9 506 || 2562 || 507.53
Atray Azimuth: 180.0° 10 446 || 2413 | 478.02
Energy Specifications 11 3.15 1722 | 341.13
Cost of Electricity: 19.8 ¢/kWh . 2.87 1661 " 329.04
Year 446 || 28392 | 5624.45
| Output Hourly Performance Data [ OutputResultsas Text |
E S
About the Hourly Performance Data Saving Text from a Browser

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

Run PVWATTS v.2 (US only)

F|casc send qucstions and comments regarcling FVWAWS to chmastcr

Disclaimer and copyright notice

http://rredc.nrel.gov/solar/calculators/PVWATTS/version1/US/code/pvwattsv1.cgi 5/4/2010



PVWATTS: Cautions for Interpreting the Results Page 1 of 1

W{ﬁﬁs 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.gov/solar/old_data/nsrdb/redbook/).

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 DC to AC derate factor should be used with PYWATTS 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 preduction 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 utility 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.

Hcasc send qucstions and comments to chmastcr Diisclaimer and copgright notice.

oo Return toe RRE.DC Home Fasc L’f'ﬂi?;//rrccfc.nrc.':gm/]

http://rredc.nrel.gov/solar/calculators/PVWATTS/version1/interp.html 6/8/2010
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APPENDIX K

Solar Domestic Hot Water Plant




|ejol 801°/2%
Buussuibuz %Gz ZIEY $
d%0 Jopenuod %Sl | €29C $
Rousbupuod %SL | £€29C §
[eloans| 68%°LL$
-~ [ $T- 51 ,
9se $ |- 9G1L $ | 00C 8L $/00L $ es 4 juey dug uojes QL
006 $ |- $ | 005 $ | 00F $ 0se $|00z $ E® 4 sue | 8belo)s uojes G9
61T § |- s|olzt  §|0s6 000L  §| 000 § S| I SUOEOUIPOLY [E0L103]T
S61'9 § | - $|secy $|096°L $ oose  $|000C $ 8| L suoneoyipow Buidig
8ve’L $ [ 8¥8'L § |- B $|o09€c $ €2 [4 wa)sAg [ewdsy ] Jejos ABssuks
ISO0 | diND3 | §o8vl | IvW | diND3 | §o8vil | LviN T—
SHHYW3YH] qy10) SIS0D TYLOLENS SIS0D LINN LINN ALD eliessd
601 Juawdinb3
L2y Jogen Jajeay) xassng :Buipjing
860 [elsiepy LBHLZH YHD

sialdynN

sypny ABsaug ndarn




APPENDIX L

Wind
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Print - Maps Page 1 of 2

Bing Maps
74 Fountain Sq, Sussex, NJ 07461

My Notes

%} FREE?! Use Bing 411 to find movies,
i businesses & more: BOB-BING-411

http://www.bing.com/maps/print.aspx?mkt=en-us&z=19&s=h&cp=41.209493,-74.607302&poi=74%20F ountain%20Sq%2C%20Suss... 5/4/2010
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EPA Portfolio Manager




OMB No. 2060-0347

8 STATEMENT OF ENERGY PERFORMANCE
b Tri-State Actors Theater

. Building ID: 2283773

w For 12-month Period Ending: March 31, 2010!

S218MA0FL1E8 Date SEP becomes ineligible: N/A Date SEP Generated: June 07, 2010
Facility Facility Owner Primary Contact for this Facility
Tri-State Actors Theater Sussex Borough Cathy Gleason
74 Fountain Square 2 Main Street 2 Main Street
Sussex, NJ 07461 Sussex, NJ 07461 Sussex, NJ 07461

Year Built: 1917
Gross Floor Area (ft2): 7,200

Energy Performance Rating2 (1-100) N/A

Site Energy Use Summary3

Electricity - Grid Purchase(kBtu) 133,321
Natural Gas (kBtu)4 344,865

Total Energy (kBtu) 478,186

Energy Intensity$
Site (kBtu/ft2/yr) 66
Source (kBtu/ft2/yr) 112

Emissions (based on site energy use)
Greenhouse Gas Emissions (MtCO,e/year) 39

[ Stamp of Certifying Professional |

Electric Distribution Utility

. Based on the conditions observed at the
FlsIENSmY-~-Jemsey Sentrel Power <11 60 time of my visit to this building, | certify that

the information contained within this

National Average Comparison

National Average Site EUI 95 RigleIEnT IR EcaRERLE,
National Average Source EUI 265

% Difference from National Average Source EUI -58%

Building Type Entertainment/Culture

Meets Industry Standardss for Indoor Environmental Certifying Professional
Conditions: N/A

Ventilation for Acceptable Indoor Air Quality N/A

Acceptable Thermal Environmental Conditions N/A

Adequate lllumination N/A

Notes:

1. Application for the ENERGY STAR must be submitted to EPA within 4 manths 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 comfart, and IESNA Lighting Handbock for lighting quality.

The government estimates the average time needed to fill out this form is 8 hours (includes the time for entering energy data, PE facility inspection, and notarizing the SEP) and welcomes

suggestions for reducing this level of effart. Send comments (referencing OMB control number) to the Director, Collection Strategies Division, U.S., EPA (2822T), 1200 Pennsylvania Ave., NW,
Washington, D.C. 20460,

EPA Form 5900-16



ENERGY STAR” Data Checklist

for Commercial Buildings

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.

CRITERION

VALUE AS ENTERED IN |

Sussex, NJ 07461

|code.

| PORTFOLIOMANAGER | VERIFICATION QUESTIOﬂS B i NOTES | M
|!s this the official building name to be displayed in |
Building Name Tri-State Actors Theater  [the ENERGY STAR Registry of Labeled g : D
B Buildings? i !
Type ERtettEinenttie lcfu?siz :;\?accurate description of the space in | D
. ; |Is this address accurate and complete? Correct
Location 4 Fountain Square; |weather normalization requires an accurate zip E]

Single Structure

Actors Theater (Other)

CRITERION

Single Facility

"VALUE AS ENTERED IN

PORTFOLIO MANAGER |

{Does this SEP represent a single structure? SEPs |

cannot be submitted for multiple-building
campuses (with the exception of acute care or

|children’s hospitals) nor can they be submitted as |
representing only a portion of a building |

VERIFICATION QUESTIONS

=]

| Gross Floor Area

7,200 Sq. Ft.

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

Number of PCs

3(Optional)

Is this the number of personal computers in the
space?

| Weekly operating
hours

45Hours(Optional)

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

| Workers on Main
Shift

3(Optional)

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

Page 1 of 3



ENERGY STAR” Data Checklist
for Commercial Buildings

Power Generation Plant or Distribution Utility: FirstEnergy - Jersey Central Power & Lt Co

Meter: Tri-State Actors Theater (kWh (thousand Watt-hours))
Space(s): Entire Facility
Generation Method: Grid Purchase

Start Date End Date Energy Use (kWh (thousand Watt-hours))
02/14/2010 03/13/2010 2,280.00
01/14/2010 02/13/2010 2,600.00
12/14/2009 01/13/2010 3,320.00
11/14/2009 12/13/2009 2,280.00
10/14/2009 11/13/2009 2,840.00
09/14/2009 10/13/2009 3,560.00
08/14/2009 09/13/2009 4,720.00
07/14/2009 08/13/2009 3,480.00
06/14/2009 07/13/2009 4,320.00
05/14/2009 06/13/2009 3,680.00
04/14/2009 05/13/2009 3,000.00
Tri-State Actors Theater Consumption (kWh (thousand Watt-hours)) 36,080.00
Tri-State Actors Theater Consumption (kBtu (thousand Btu)) 123,104.96
Total Electricity (Grid Purchase) Consumption (kBtu (thousand Btu)) 123,104.96
Is this the total Electricity (Grid Purchase) consumption at this building including all i
Electricity meters?

Meter: Tri-State Actor's Theater Gas Bills (therms)
Space(s): Tri-State Actors Theater

Start Date End Date Energy Use (therms)
03/01/2010 03/31/2010 484.00
02/01/2010 02/28/2010 673.40
01/01/2010 01/31/2010 724.40
12/01/2009 12/31/2009 823.20
11/01/2009 11/30/2009 262.70
10/01/2009 10/31/2009 142.30
09/01/2009 09/30/2009 14.60
08/01/2009 08/31/2009 9.40
07/01/2009 07/31/2009 10.40
06/01/2009 06/30/2009 10.40
05/01/2009 05/31/2009 10.40

Page 2 of 3



| Tri-State Actor's Theater Gas Bills Consumption (therms) 3,165.20

| Tri-State Actor's Theater Gas Bills Consumption (kBtu (thousand Btu)) 316,520.00

| Total Natural Gas Consumption (kBtu (thousand Btu)) 316,520.00
Is this the total Natural Gas consumption at this building including all Natural Gas meters? [::1

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. E...__l

On-Site Solar and Wind Ene[gy

|Do the fuel consumption totals 'shown above include all on-site solar and/or wind power located at
your facility? Please confirm that no on-site solar or wind installations have been omitted from this m
|list. All on-site systems must be reported.

| Annual site IT Energy (kWh) 0.00

Annual Source IT Energy (kWh) 0.00

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

Name: Date:

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

Page 3 of 3



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 Facility Owner Primary Contact for this Facility
Tri-State Actors Theater Sussex Borough Cathy Gleason

74 Fountain Square 2 Main Street 2 Main Street

Sussex, NJ 07461 Sussex, NJ 07461 Sussex, NJ 07461

General Information

|Gross Floor Area m_.}
Fe_ar Built _ _ _ 1917
|For 12-month Evaluation Period Ending Date: March 31, 2010
Facility Space Use Summa
Other-
Entertainment/Culture

Space Type

Gross Floor Areaft2) 7,200

Number of PCs® 3

Weekly operating hourse 45

Workers on Main Shift 3

Energy Performance Comparison

Evaluation Periods Comparisons
i
Energy Performance Rating NIA N/A 75 NIA N/A
Site (kBtu/ftz) [ 66 66 0 N/A 95

Source (kBtu/ftz) 112 112 0 N/A 265

$fyear $10,902.22 $10,902.22 N/A N/A $15,595.71

$1.51 $1.51 $2.16

MtCO,elyear 39 39 0 N/A 56

kgCO,efft2/year 5 5 0 N/A 7

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

Notes:

o - This attribute is optional.

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



APPENDIX N

Equipment Inventory
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APPENDIX O

Return On Investment
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