











1.0 INTRODUCTION & BACKGROUND

The Board of Education of the Vocational School in the County of Sussex, owns and operates a 155,732
square foot Main Building at the Sussex County Technical School located in Sparta, New Jersey. The
building houses the main educational facility and supporting operations, including the cafeteria, gym,
pool, library, and mechanical rooms. The building, consisting of three wings forming a horseshoe, was
constructed in the following phases:

Main wing - 1968
New wing - 1972
Shops wing - 1968

The main and new wing are two stories; shops wing is a single story. An indoor pool was added in 1976.

New Jersey’s Clean Energy Program (NJCEP), funded by the New Jersey Board of Public Utilities
(NJBPU), 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.

This report covers the energy audit for the Main Building at the Sussex County Technical School.

*
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2.0 EXECUTIVE SUMMARY

This report details the results of the 155,732 square foot Main Building at the Sussex County Technical
School located in Sparta, New Jersey. The building, which consists of the main educational facility and
supporting operations, was constructed in three phases between 1968 and 1972. The following areas
were evaluated for energy conservation measures:

Kitchen hood controller
Premium efficiency motors
Reducing excess boiler oxygen
Boiler replacement

Variable speed drives
Replacing pool air handler
Installing pool cover

Kitchen hood heat recovery
Dishwasher heater replacement
Temperature setback

Window replacement

Lighting replacement with occupancy sensors

Various potential Energy Conservation Measures (ECMs) were identified for the above categories.
Measures which are recommended for implementation have a payback of 10 years or less. This threshold
is considered a viable return on investment. Potential annual savings of $134,700 for the recommended
ECMSs may be realized with a payback of 6.8 years.

The ECMs identified in this report will allow for the building to reduce its energy usage and if all the
recommended ECMs are pursued has the opportunity to qualify for the New Jersey Pay For Performance
Program which could provide increased alternate incentives. A summary of the costs, savings, Return-On-
Investment (ROI), and paybacks for the recommended ECMs follows:

ECM - 2 Install Premium Efficiency Motors

Budgetary | Annual Utility Savings Potential Payback .| Payback

Cost Incentive* | (without incentive) | (with incentive)
Electricity #2 Oil Total ROI

$ kW | kWh gallons $ $ Years | Years

7,000 3 8,400 0 1,400 2.6 500 5.0 4.6

*Incentive is based on the New Jersey Smart Start Program.

ECM — 3 Reduce Excess O2 in Boiler

Budgetary | Annual Utility Savings Potential Payback Payback

Cost Incentive* | (without incentive) | (with inceptiv‘e)
Electricity #2 Oil Total ROI

$ kW | kWh gallons $ 3 Years Years

62,200 0 0 2,100 7,400 0.8 NA 8.4 NA

*No Incentive is available through the New Jersey Smart Start Program.
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ECM — 4 Boiler Replacement

Budgetary | Annual Utility Savings Potential Payback Payback
Cost Incentive* | (without incentive) | (with incentive)
Electricity #2 Oil Total ROI
$ kW | kWh gallons $ $ Years Years
278,300 0 0 4,900 16,900 0.5 NA 16.6 NA
*No Incentive is available through the New Jersey Smart Start Program.
ECM -5 Install VSDs on Hot Water Pumps
Budgetary | Annual Utility Savings Potential Payback Payback
(without (with
Cost Incentive* | incentive) incentive)
Electricity #2 Oil | propane Total ROI
3 kW | kWh gallons | gallons $ $ Years Years
62,700 0 44,400 0 0 7,300 0.8 5,400 8.5 7.9
*Incentive is based on the New Jersey Smart Start Program.
ECM - 6 Replace Pool Dectron Unit
Budgetary | Annual Utility Savings Potential Payback Payback
. (without (with
Cost Incentive* | incentive) incentive)
Electricity #2 Oil | propane Total ROl
$ kW | kWh gallons | gallons 3 $ Years Years
347,000 45 33,700 9,300 0 37,100 0.6 NA 9.4 NA
*No incentive is available in New Jersey for this measure.
ECM - 7 Install Pool Cover
Budgetary | Annual Utility Savings Potential Payback Payback
(without (with
Cost Incentive* | incentive) incentive)
Electricity #2 Oil propane Total ROI
$ kW | kWh gallons | gallons $ $ Years Years
27,800 0 0 2,100 3,200 11,900 3.2 NA 2.3 NA
*No incentive is available in New Jersey for this measure.
ECM - 8 Reactivate Kitchen Hood Heat Recovery
Budgetary | Annual Utility Savings Potential Payback Payback
(without (with
Cost Incentive* | incentive) incentive)
Electricity #2 Oil | propane Total ROI
S kW | kWh gallons | gallons $ $ Years Years,
T
25,300 0 (2,300) 900 0 2,600 1.0 NA 9.8 NA

*No incentive is available in New Jersey for this measure.
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ECM — 12 Temperature Setback in Isolated Areas

Budgetary | Annual Utility Savings Potential Payback Payback

Cost Incentive* | (without incentive) | (with incentive)
Electricity #2 Oil Total ROI

$ kW | kWh gallons s $ Years Years

59,600 0 0 7,100 24,500 5.2 NA 24 NA

*No incentive is available for this measure in New Jersey.

ECM -16 Lighting Replacements with Occupancy Sensors

Budgetary | Annual Utility Savings Potential Payback Payback

Cost Incentive* { (without incentive) | (with incentive)
Electricity #2 Oil Total ROI

$ kW | kWh gallons $ $ Years Years

58,900 25 175,400 0 25,600 6.4 10,000 2.1 1.7

*Return-On-Investment (ROI) is calculated using the lifetime energy savings (life expectancy times yearly
savings) and budgetary cost.

3
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EXISTING CONDITIONS
3.1 Building — General

The 155,732 square foot Main Building consists of the primary educational facility, and support
operations including the cafeteria, gym, pool, library and mechanical rooms. The building houses Career
Programs including Business, Construction, Cosmetology, Hospitality, Information Technology/Medical
Arts, Transportation, and Visual Communications. The building also houses Academic Programs
including English, Foreign Languages, History, Mathematics, Physical Education, and Health Science.

The building’s exterior is face brick built on concrete foundation. The roof is flat with a rubber surface,
and was replaced in 2006. Most of the building is used approximately ten hours per day, five days a week;
however, some areas such as the pool and gym remain open during the evening.

3.2 Utility Usage

The building uses electricity, No. 2 fuel oil, and propane. Water for boiler makeup and potable uses is
pumped from an on-site well. Sewer is processed in a wastewater treatment plant on site.

The Main Building shares an electrical meter with the school’s Agricultural Building. Electricity is
delivered by Jersey Central Power and Light (JCP&L Account No.: 100003809173; Rate: General
Service Secondary 3 Phase), via the school’s Main Building. Sussex County Technical School is part of a
consortium for purchasing electricity. As of May 2009, electricity is supplied by South Jersey Energy
(Account No. 08003174220000180538, Rate: Bill Ready). From July 2008 through June 2009, the
combined Main Building and Agricultural Building account had an annual electric consumption of 1.9
million kilowatt-hours (kWh), with a demand peak of approximately 522 kW (occurring in June 2009),
and an annual electric cost of $314,200. This results in a blended electric unit cost of $0.165 per kWh.
The Main Building’s electricity usage is estimated at 95% of the combined amount, based on a survey of
lighting and mechanical equipment.

During the site visit, the maintenance staff indicated that the typical voltage delivered to the school is 198
volts; not the 208 volts specified in the utility’s rate schedule. In the summer, voltage delivered can drop
to 187 volts. The school has a significant number of motors, and the undersupply is affecting their usable
life expectancy. The undersupply should be corrected by JCP&L.

As of October 2008, No. 2 fuel oil is delivered by Petroleum Traders (Account No. 190571/1). The
majority of oil is used by three Cleaver Brooks model CB810-125 hot water boilers, two Slant/Fin model
L-60-P domestic hot water boilers, and the building’s 150 kW Cummins emergency generator. From July
2008 through June 2009, the Main Building purchased and consumed approximately 57,421 gallons of
No. 2 fuel oil at a cost of $197,500. This results in a fuel oil unit cost of approximately $3.44 per gallon.

Propane is delivered by Amerigas (Account No. 7505031270), and is used mainly for heating the pool
and kitchen cooking appliances. From July 2008 through June 2009, the Main Building purchased and
consumed approximately 21,309 gallons of propane at a cost of $30,300. This results in a propane unit
cost of approximately $1.42 per gallon.

A summary of the monthly electricity, fuel oil and propane usages and charges for the past two years is
provided in Appendix A.
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33 HVAC Systems

Heat for the Main Building is provided by the central hot water boiler plant. Only a few spaces,
particularly high heat load areas such as computer rooms, are air conditioned.

3.3.1 Hot Water Heating System

Heat is provided by three 125 HP Cleaver Brooks oil-fired firetube boilers located in the basement
mechanical room. The boilers are enabled at an outside temperature below 60°F. One boiler is sufficient
for most of the winter. For the coldest days, two boilers are operated. Each boiler has an associated hot
water pump that starts when the boiler is enabled. Two of the boilers were installed during initial school
construction; the third during erection of the addition.

Hot water is used by cabinet heaters, unit ventilators, and air handlers throughout the building. Many of
the technology shops have unit heaters to provide space conditioning.

3.3.2 Air Handling Systems

The Main Building utilizes several types of air handling systems for building conditioning and
ventilation.

Rooftop units provide 'cooling (and in some cases heating) to the library, board office, accounting, main
office, CADD room, graphic arts room, science room, gym, pool, kitchen, and bakery. Most of the units
are fairly new, and installed economizers increase their efficiency.

Ductless split system air conditioning (AC) units are located in room Nos. 102, 117, 126, 127, 213, 215,
and 217. These units vary in age and generally were installed to address spot loads.

Classroom unit ventilators (UVs) are the most common air handling system in the facility. All UVs are
served with hot water from the boilers and controlled by the direct digital control (DDC) system via
electronic actuators. Some of the controls do not function as originally intended; at times local controls
override the system controls.

Several air handlers with hot water and direct expansion (DX) coils provide local conditioning to offices
or special use spaces. This includes two units that serve the gym with 100% outside air.

The building also has several window AC units, including the transportation office, nurse’s office,
industrial/electricity room #136, and kitchen.

333 Special Systems

The building has several exhaust systems, which are run as needed, to serve the cafeteria kitch\en, bakery,
and student run restaurant. The largest system, in the main kitchen, has an old heat recovery system that is
currently not used; building staff does not feel the system has performed effectively since installation.

The pool has a substantial filtration system with circulator pump. The pool is currently heated by either
the central boiler plant during the colder months, or a dedicated smaller propane-fired boiler during the
warmer months when the central plant is shut down.
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Since this is a technical school, numerous areas are dedicated to special trades including woodworking,
HVAC tech, electrical, and printing. Each of these spaces has special requirements and systems (such as
boilers and furnaces in the HVAC tech area) that are installed for instructional purposes. In general, these
special systems, including local exhaust systems, specialized process equipment, and system mock-ups,
were not assessed for energy saving opportunities as they are only used for short periods of time as
teaching aids.

34 Lighting/Electrical

Lighting in the Main Building was recently upgraded, and consists mainly of efficient T-8 fluorescent
fixtures with electronic ballasts, and a small number of inefficient T-12 fixtures with magnetic ballasts
(mostly in underutilized areas such as mechanical areas). Most observed locations had screw in compact
fluorescent lamps (CFL) installed to replace the original incandescent bulbs. The gym contains 24 high
bay 400 watt metal halide fixtures. A recent renovation to the library includes (4) lamp 17 watt efficient
fixtures that have been selected to produce elevated lighting levels for reading. High efficiency LED exit
signs are located throughout the facility. The hours of operation of the office areas are approximately ten
hours per day, five days a week, except multi-use spaces such as meeting rooms and the gym which are
occupied into the evening hours. Classrooms areas are occupied nine hours per day six days a week
throughout the year due to vocational, summer, and evening programs. :

The pool area has (5) multiple metal halide lamp light pods. Each pod consists of (3) 1000 watt and (2)
400 watt industrial high bay fixtures facing upward in each pod. The lighting pods illuminate the pool’s
dome ceiling and were designed to produce a considerable amount of light to illuminate the large area.

Outdoor lighting consists of high pressure sodium and metal halide fixtures utilizing photo sensors or
timers which allow the fixtures to de-energize at a specific time to shut off fixtures during daylight hours.
Outdoor lighting fixtures connected to timers turn on and off at a certain time each day. All observed
outdoor lighting fixtures were observed to be off during the site visit.

35 Control Systems

The Honeywell DDC system is 12 years old and operates appropriately; however, some functions do not
operate as originally intended. It currently returns building information (heating only) to a central
computer for maintenance staff to monitor and set parameters. This system incorporates setpoint
adjustment, real time monitoring, and alarm capabilities. No higher level energy saving strategies such as
night setback/shutdown are being used. ’
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4.0 ENERGY CONSERVATION MEASURES
4.1 ECM-1 Install Kitchen Hood Controller

In general, kitchen hoods exhaust a significant amount of air from a building. Proper control of smoke,
odors, and cooking effluent requires significant air removal from the cooking surface. The air exhausted
must be made up through air handlers or by infiltration. The outside air must be conditioned to internal
space temperatures, which further increases the cost of operating the exhaust hood. It is also not unusual
for kitchen hoods to be left on when cooking is not being performed.

This ECM proposes that a kitchen hood controller be installed. Kitchen hood controllers use temperature
and smoke sensors in the ductwork to determine the need for hood operation. As the heat increases or
smoke becomes present, the speed of the exhaust fan is increased. When exhaust is not required, the fan
slows down to a minimum speed. This saves electrical fan energy and makeup air energy. Properly
installed, the controller is connected to the exhaust fan and HVAC systems for the kitchen.

Operation of the controller requires the staff to turn the controller on at the beginning of the day. The
controller then determines the required speed based on input from its sensors. Controller operation can
also be dictated from a DDC system, so that during certain hours the hoods are not enabled.

The building has six kitchen hoods in the main kitchen and bakery. These include wall-mounted canopy
and island style hoods. Design airflows for each hood could not be determined from equipment data;
however, airflow was estimated based on the size of the hood, appliances underneath, and code velocity
requirements. When all are running, the hoods exhaust more than 21,000 cfm from the building. It was
estimated that the hoods operate six hours per day, each day school is in session. Installing a hood
controller will better match the airflow to the exhaust requirement and save energy.

Each hood requires a separate controller with sensors, wiring, and mounting. Information on a kitchen
hood controller is included in Appendix B. This kitchen hood controller will have to interact with the heat
recovery system if ECM-8 is implemented. (see Section 4.8). It is recommended that the kitchen hoods
fans also be replaced as a part of this ECM as they are near the end of their service life. The equipment
has an expected lifetime of 15 years, according to ASHRAE, and the estimated annual energy savings was
5,600 kWh and 800 gallons of oil for a total energy savings of 84,000 kWh and 12,000 gallons of oil over
the life of the project or $55,000.

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

-ECM - 1 Install Kitchen Hoods Controller

Budgetary | Annual Utility Savings Potential Payback Payback

Cost Incentive* | (without (with incentive)
Electricity #2 Qil Total ROI incentive) L

$ kW | kWh gallons $ $ Years Years

133,700 0 5,600 800 3,700 0.5) NA >30 NA

*No Incentive is available through the New Jersey Smart Start Program.

This measure is not recommended.
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4.2 ECM-2 Install Premium Efficiency Motors

Some of the existing motors are older and not efficient. For motors operating continuously, excessive
amounts of energy are wasted. It is recommended that they be replaced with premium efficiency motors.
Installation includes removing the old motors, installing the new motors, reconnecting the output shaft
and the electrical wiring, and balancing the system.

The most cost effective motors to replace are the heating hot water pumps and pool filter pumps, which
have very high run hours.

The equipment has an expected lifetime of 18 years, according to ASHRAE, and the estimated annual
energy savings was 8,400 kWh for a total energy savings of 151,200 kWh over the life of the project or
$25,800.

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

ECM - 2 Install Premium Efficiency Motors

Budgetary | Annual Utility Savings Potential Payback Payback

Cost l * Incentive* | (without incentive) | (with incentive)
Electricity #2 Oil Total ROI

$ kW | kWh gallons $ $ Years Years

7,000 3 8,400 0 1,400 2.6 500 5.0 4.6

*Incentive is based on the New Jersey Smart Start Program.
This measure is recommended.
4.3 ECM-3 Reduce Excess O2 in Boiler

The standard boiler controls on most firetube boilers is a simple linkage system that uses one servo motor
to control airflow and fuel flow to the boiler. Adjustments are made across the range of fire to set the
proper amount of air with the proper amount of fuel. A safety margin must be placed in the setting for
changes in atmospheric conditions and safe operation if the system falls out of adjustment. As time passes
between calibration, the boiler can become even more inefficient. This mechanical system creates
inefficiencies in the boiler operation by flowing more air through the boiler than is needed which leads to
increased stack losses. It is recommended that an O2 control system be installed in the boilers to increase
efficiency and reduce excess air.

An O2 control system monitors the amount of oxygen in the stack gases and determines how much air is
required for safe operation. Since these systems control fuel and combustion air independently, the
amount of air can be continually adjusted to match the exact conditions present. The amount of excess air
can be set by the controller. This type of system will not go out of calibration over time.

Since the third boiler has the least use, significant savings could be achieved if this system is installed on
only two boilers. Savings can exceed $7,000 per year in oil costs and will optimize boiler operation under
all conditions.
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The equipment has an expected lifetime of 15 years, according to ASHRAE, and the estimated annual
energy savings was 2,100 gallons of oil for a total energy savings of 31,500 gallons of oil over the life of
the project or $108,400.

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

ECM - 3 Reduce Excess O2 in Boiler

Budgetary | Annual Utility Savings Potential Payback Payback

Cost Incentive* | (without incentive) | (with incentive)
Electricity #2 Oil Total ROI

$ kW | kWh gallons 3 $ Years Years

62,200 0 0 2,100 7,400 0.8 NA 8.4 NA

*No Incentive is available through the New Jersey Smart Start Program.
This measure is recommended.
4.4 ECM-4 Boiler Replacement

Two of the existing boilers are reaching the end of their useful life. Of the three 125 HP boilers, two are
about 40 years old (1967 and 1970). These boilers require more maintenance than newer boilers and are
not reliable, and replacements will be required in the future. Newer boilers are more efficient and more
reliable. '

The existing fuel oil system limits the options for new boilers. High efficiency firetube boilers similar to
the existing boilers would be easiest to install and could continue to operate on fuel oil with efficiencies
above 85%. High efficiency condensing boilers, well suited to hot water heating systems can operate with
efficiencies greater than 90% (often 95%) but would require a fuel switch to propane. The quantity of
propane for storage may make this difficult to implement. Using propane-fired boilers would require an
all new fuel delivery system, increasing the costs of the project. However, the boilers have a much smaller
footprint and can be rigged into the boiler room with greater ease. Installing new firetube boilers in the
boiler room will still be an expensive project as rigging boilers in and out of this space will be costly.
These boilers are large and must be brought in nearly fully assembled. Three firetube boilers would be
replaced by six 2 million BTU condensing boilers. Because of the increased cost of installation and more
costly boiler, this measure considers replacing the existing boilers with new fuel oil-fired firetube boilers
similar to the existing.

Based on the age of the boilers and original design information, it is estimated that the old boilers had a
thermal efficiency of 80%. New fuel oil firetube boilers at this size have an efficiency of about 88%.
Sample cutsheets of a new boiler are included in Appendix E. Using the amount of fuel oil burned by the
boilers over the most recent 12 month period, an annual energy savings was calculated.

A
b

Due to the cost of the measure, the boiler replacement does not pay for itself based on energy savings
alone. However, this measure is recommended due to the age of two of the boilers, and energy savings
can be part of the justification. The school could chose to replace just one boiler since only one boiler is
needed much of the time with the other newer boiler providing additional heat when needed. Then the
oldest boiler could remain only as a backup. Although this would increase the payback, replacing one or
two boilers will still be a sizable project with extensive work needed in the boiler room.
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The equipment has an expected lifetime of 25 years, according to ASHRAE, and the estimated annual
energy savings was 4,900 gallons of oil for a total energy savings of 122,500 gallons of oil over the life of
the project or $418,900.

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

ECM —4 Boiler Replacement

Budgetary | Annual Utility Savings Potential Payback Payback

Cost Incentive* | (without incentive) | (with incentive)
Electricity #2 Oil Total ROI

$ kW | kwh gallons $ $ Years Years

278,300 0 0 4,900 16,900 0.5 NA 16.6 NA

*No Incentive is available through the New Jersey Smart Start Program.
This measure is recommended.
4.5 ECM-5 Install VSDs on Hot Water Pumps

The existing 15 HP heating hot water distribution pumps operate at constant speed whenever the
associated boiler is firing, regardless of load. Each pump turns on and remains at full speed until its boiler
is not longer needed and shuts down. This is wasteful as the heating load may not require the pump to
operate at full flow. It is recommended that the pump be placed on a variable speed drive (VSD) and the
pump speed controlled to match the load.

Installing VSDs for the system pumps will require inverter duty, premium efficiency motors (ECM-2) and
piping pressure sensors to provide feedback to the drive. As equipment in the heating system satisfies its
load, control valves will start closing, reducing system flow. As system flow decreases, pressure will start
to increase. The drive will then reduce the speed of the pump to match the pressure output to the pressure
setpoint. The piping changes in the boiler room will be minor and should only require pressure sensors to
be installed. Piping changes in the remainder of the building will require that any three way valves be
replaced with two way valves to reduce the flow when load is decreased.

Since the hot water system has one pump on each boiler, when more than one boiler is in operation,
multiple pumps will be operating in parallel. To provide proper flow and operation, the drives should be
controlled in parallel so that each drive of an operating pump has that pump at the same speed as the
others. Pumps at different speed can cause flow problems, inefficient operation, and dead heading.

To calculate the savings from this measure, a model was developed that stages the pumps on as the
outside air temperature drops. One pump always operates when the temperature is below 55°F. The
second pump comes on below 40°F, and the third pump comes on below 15°F. Since these pumps must
be operated at the same speed whenever in operation, and piping changes in the system are not compatible
with constant speed pumps, all three pumps will need to be converted to VSD operation. This increases
the cost even though the third pump has minimal operating hours. This also allows facility personnel to
rotate the lead boiler to provide even run time.

The equipment has an expected lifetime of 15 years, according to ASHRAE, and the estimated annual
energy savings was 5,600 kWh and 800 gallons of oil for a total energy savings of 84,000 kWh and
12,000 gallons of oil over the life of the project or $110,100.
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The implementation cost and savings related to this ECM are presented in Appendix F and summarized as

follows:

ECM —§ Install VSDs on Hot Water Pumps

Budgetary | Annual Utility Savings Potential Payback Payback
(without (with
Cost Incentive* | incentive) incentive)
Electricity #2 Oil | propane Total ROI
$ kW | kWh gallons | gallons $ $ Years Years
62,700 0 44,400 0 0 7,300 0.8 5,400 8.5 7.9

*Incentive is based on the New Jersey Smart Start Program.
This measure is recommended.
4.6 ECM-6 Replace Pool Dectron Unit

The pool area is served by a Dectron air handler, which provides heating and dehumidifcation for the pool
space. Dehumidification is important since evaporating water from the pool surface can generate very
high levels of humidity in the space. Dectron units use direct expansion refrigeration systems to provide
cold coils for dehumidification. Typically, since pool spaces are near 80°F, the air is then reheated up to
space temperature. Often this reheat is performed by a hot water coil. The existing unit is original to the
building and in poor condition. Newer units have much more efficient refrigeration systems, heat
recovery, economizer, and energy efficient controls. It is proposed that the unit, currently past its normal
service life, be replaced with a new, more efficient unit.

Minimal information was available on the old unit; therefore, its size and efficiency were estimated by
examining the design conditions and discussions with Dectron representatives. After determining the
likely operating conditions of the existing unit, a new unit was selected with energy efficient systems.
Example cutsheets are including in Appendix G.

The equipment has an expected lifetime of 15 years, according to ASHRAE, and the estimated annual
energy savings was 9,300 gallons of o0il and 33,700 kWh for a total energy savings of 139,500 gallons of
oil and 505,500 kWh over the life of the project or $556,200.

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

ECM - 6 Replace Pool Dectron Unit

Budgetary | Annual Utility Savings Potential Payback Payback
(without (with
Cost Incentive* | incentive) incentive)
Electricity #2 Oil | propane Total ROI
$ kW | kWh gallons [ gallons $ $ Years Years
347,000 45 33,700 9,300 0 37,100 0.6 NA 9.4 NA

*No incentive is available in New Jersey for this measure.

This measure is recommended.
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4.7 ECM-7 Install Pool Cover

The pool is used extensively by the school and community, except for a short shutdown period each
summer for maintenance. The pool has a very large surface area that leads to evaporation and heat loss to
the space above. Currently, the pool is never covered and the space can become the hot and humid. It is
recommended that a pool cover be installed for periods when the pool is not in use.

Covering the pool will significantly reduce evaporation and heat loss. Reducing evaporation decreases the
amount of makeup water required. Any makeup water needs to be pumped from the well, treated, and
then heated to pool temperature, resulting in energy consumption. Evaporation to the space also increases
the work required by the Dectron unit and exhaust fans. It can also make the space uncomfortable.

The pool cover can be installed in multiple units so that some parts can remain covered while other areas
are being used. Covers can also be motorized making them easier to install and remove. This pool has
over 5,000 square feet of surface area. If the pool can be covered for 2,900 hours per year (33%), over
$11,000 per year in propane and fuel oil used to heat the pool can be saved.

The equipment has an expected lifetime of 10 years, according to ASHRAE, and the estimated annual
energy savings was 3,200 gallons of propane and 2,100 gallons of oil for a total energy savings of 32,000
gallons of propane and 21,000 gallons of oil over the life of the project or $118,700.

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

ECM — 7 Install Pool Cover

Budgetary | Annual Utility Savings Potential Payback Payback
(without (with
Cost Incentive* | incentive) incentive)
Electricity #2 QOil propane Total ROI
$ kW | kWh gallons | gallons $ . $ Years Years
27,800 0 0 2,100 3,200 11,900 3.2 NA 2.3 NA

*No incentive is available in New Jersey for this measure.
This measure is recommended.
4.8 ECM-8 Reactivate Kitchen Hood Heat Recovery

In 1986, a kitchen hood heat recovery system was installed on one of the hood exhaust systems in the
kitchen. This system pulled some of the exhaust air (6,000 cfm) from the exhaust duct out and through an
- air-to-air heat exchanger. A second fan pulled 6,000 cfm of outside air through the opposite side of the
heat exchanger and pushed it down into the kitchen area. According to building personnel, this system
never worked as intended and has not been used for a number of years. The amount of exhaust heat being
rejected by the hoods makes it feasible to correct the system. It is recommended that the system be re-
commissioned and put into service.

The existing system has been degraded by years of inactivity and reactivation will require that the fan
motors and heat exchanger be replaced. The motors are inefficient and heat exchanger surface is heavily
corroded. Once complete, the system should be commissioned to operate per the original specification on
the installation drawings (included in Appendix I).
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Savings from this measure will be reduced if ECM-1 Install Kitchen Hood Controller is implemented.
ECM-1 will reduce the airflow through the heat recovery system reducing the amount of heat recovered.

The project is estimated to save almost $2,600 a year in operating costs, which results in a payback of
almost 10 years. However, additional operating time above what was estimated (6 hours per day, 5 days
per week) will reduce the payback period.

The equipment has an expected lifetime of 20 years, according to ASHRAE, and the estimated annual
energy savings was 900 gallons of oil for a total energy savings of 18,000 gallons of oil over the life of
the project or $51,500.

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

ECM — 8 Reactivate Kitchen Hood Heat Recovery

Budgetary | Annual Utility Savings Potential Payback Payback
(without (with
Cost Incentive* | incentive) incentive)
Electricity #2 Oil | propane Total ROI
3 kW | kWh gallons | gallons $ $ Years Years
25,300 0 (2,300) 900 0 2,600 1.0 NA 9.8 NA

*No incentive is available in New Jersey for this measure.

This measure is recommended.
4.9 ECM-9 Use High Efficiency Boiler to Heat Pool

During the warmer months when the central heating plant is shut down, a small propane boiler located in
the pool mechanical room is used to heat the pool water. This boiler is a standard efficiency boiler
installed in 1998. Newer, high efficiency boilers can save energy heating the pool. This ECM evaluates
replacing the existing boiler (80% efficient) with a high efficiency (89% efficient) boiler. An example of
a high efficiency boiler is included in Appendix J.

These boilers are designed specifically for pools. Higher efficiency (95%+) condensing boilers are
available that work efficiently with low temperature return water; however, their stainless steel heat
exchangers are not compatible with the high chlorine content of pool water. A heat exchanger can be
added to protect the boiler from the pool water; increased boiler and installation costs, and relatively short
operating season will not result in a longer payback than installing a high efficiency boiler.

Since the pool boiler has a dedicated propane tank, its use can be directly calculated for a 12 month
period. By using this consumption and the old and proposed boiler efficiencies, the new boiler usage can
be calculated.

\
t

The new boiler is estimated to save 1,400 gallons of propane each year. With a project cost of over
$22,000, the payback exceeds 11 years. Increased use of the boiler would reduce this payback period.
Using a high efficiency boiler, this boiler may at times be more efficient than the central plant at heating
the pool water.
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The equipment has an expected lifetime of 20 years, according to ASHRAE, and the estimated annual

energy savings was 1,400 gallons of propane for a total energy savings of 28,000 gallons of propane over
the life of the project or $39,300.

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

ECM -9 Use High Efficiency Boiler to Heat Pool

Budgetary | Annual Utility Savings Potential Payback Payback
(without (with
Cost Incentive* | incentive) incentive)
Electricity #2 Oil | propane Total ROI
$ kW | kWh gallons | gallons $ $ Years Years
22,600 0 0 0 1,400 2,000 0.7 NA 11.5 NA

*No incentive is available in New Jersey for this measure.
This measure is not recommended.
410 ECM-10 Replace DHW Boiler With Condensing Propane Boiler

Domestic hot water is, generated by two #2 oil-fired Slant/Fin boilers. These boilers generate 180°F hot
water and circulate it through a heat exchanger to produce 120°F hot water that is piped to a large hot
water storage tank. These boilers are old and less than 80% efficient. During normal school operating
hours they operated for very short periods of time indicating that they are oversized. Sizing calculations
were performed using standard hot water loads for schools and it was confirmed that the boiler are
oversized. This further reduces the boilers’ overall efficiency. It is recommended that they be replaced
with propane-fired condensing boilers designed for domestic hot water use.

New, high efficiency domestic hot water boilers are available with efficiencies over 95% that are
designed to heat domestic water directly. This eliminates the extra heat exchanger and circulator pump.
Since this type of boiler cannot operate on fuel oil, either a new propane tank will have to be installed or a
pipe from the tank serving the pool boiler will need to be run to the new boilers. These boilers are also
power vented so they will not use the chimney but vent through PVC piping installed at the boiler room
wall. Standby losses will be significantly reduced, further increasing the savings. These boiler have
variable capacity; therefore, they can match the load to the output to produce extended run times and
appropriate system response. Cutsheets of an example boiler are included in Appendix K.

Calculated yearly consumption of fuel oil for domestic hot water heating was about 1,400 gallons. This
will be replaced with 1,700 gallons of propane which results in a cost reduction of almost $2,500 per year.

The equipment has an expected lifetime of 20 years, according to ASHRAE, and the estimated annual
energy savings was 1,400 gallons of oil for a total energy savings of 2,800 gallons of oil over the life of
the project or $49,300. §

The implementation cost and savings related to this ECM are presented in Appendix J and summarized
below:
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ECM — 10 Replace DHW Boiler with Condensing Propane Boiler
Budgetary | Annual Utility Savings Potential Payback Payback
(without (with
Cost Incentive* | incentive) incentive)
Electricity #2 Oil | propane Total ROI
$ kW | kWh gallons | gallons $ $ Years Years
28,300 0 0 1,400 (1,700) 2,500 0.7 NA 11.5 NA

*No incentive is available in New Jersey for this measure.

This measure is not recommended.
4.11 ECM-11 Replace Dishwasher Electric Booster Heater With Propane

Water used in commercial dishwashers is normally heated to about 180°F, which is considerably hotter
than a normal domestic hot water system. To prevent scalding, many school hot water systems operate at
about 120°F. To provide the proper temperature water to the dishwasher, a booster heater is installed. The
simplest equipment is an electric booster heater, which is installed at the school. However, on a per Btu
basis, electric heat is the most expensive form of heat. Given the heavy load on the area electrical system,
the 54kW booster heater generates a significant load while operating. This ECM evaluates the
replacement of the electric booster heater with a propane fired booster heater.

Propane booster heater will be less costly to operate and reduce the load on the electrical system. It can
be piped to the propane supply for the kitchen and only requires a vent out of the roof. All other
connections are the same. Appendix L provides a sample cutsheet of a propane powered booster heater.

For this calculation, it was estimated that the dishwasher operates for three hours per day and draws 150
gallons per hour of operation. This measure would increase propane use by about 400 gallons but reduce
electrical use by 6,200 kWh per year. Overall costs would be reduced by over $600 per year. This
measure has a poor payback due to the installed cost of the new equipment.

The equipment has an expected lifetime of 18 years, according to ASHRAE, and the estimated annual
energy savings was 6,300 kWh for a total energy savings of 113,400 gallons of oil over the life of the
project or $11,600.

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

ECM - 11 Replace Dishwasher Electric Booster Heater with Propane

Budgetary | Annual Utility Savings 1 Potential Payback Payback

Cost Incentive* | (without incentive) | (with incentive)
Electricity propane Total ROI

$ kW | kWh gallons $ $ Years Years \

10,000 54 6,300 (300) 900 0.6 NA 11.3 NA

*No incentive is available for this measure in New Jersey.

This measure is not recommended.
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412 ECM-12 Temperature Setback In Isolated Areas

In addition to normal school hours, night school and community activities result in utilization of the
facility until late in the evening. The building is also occupied by maintenance personnel 24/7. Due to the
building’s schedule, it is constantly maintained at occupied temperature. Energy savings can be achieved
if areas of the school are set back when not occupied.

From field observations during the site visit and discussions with building personnel, it was noted that not
all of the building is used after hours for activities, and activities do not extend beyond 11:00 pm. From
the information gathered, it was estimated that only 33% of the building is used for after hours activities
and requires normal space temperature. The rest of the building can be set back.

For the energy savings calculations, a setback of 8°F was used. It was determined that the building was
fully occupied 60 hours per week (school time), partially occupied 45 hours per week (after hours and
weekend activities), and unoccupied 63 hours per week. If the building is set back during the unoccupied
periods, an energy savings of about 13% will result. This is a significant savings of over $24,000 per year.

The existing system could at one time perform this function; however, the system is in disrepair and the
programming will need to be upgraded to be fully functional. It is estimated that this will cost over
$30,000, in addition to repairs to thermostats, controllers, and system components. Despite these costs,
properly implementing these setbacks will generate an attractive payback.

The equipment has an expected lifetime of 15 years, according to ASHRAE, and the estimated annual
energy savings was 7,100 gallons of oil for a total energy savings of 106,500 gallons of oil over the life of
the projector $367,900.

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

ECM — 12 Temperature Setback in Isolated Areas

Budgetary | Annual Utility Savings Potential Payback Payback

Cost Incentive* | (without incentive) | (with incentive)
Electricity #2 Oil Total ROI

$ kW | kWh gallons $ $ Years Years

59,600 0 0 7,100 24,500 52 NA 2.4 " | NA

*No incentive is available for this measure in New Jersey.

This measure is recommended.
413 ECM-13 Replace Windows in Technology Wing

Over the years, many of the windows at the school have been replaced with new double pane windows.
These are an effective replacement of the leaky, single pane windows originally installed. The old
windows lead to increased infiltration, cold drafts, and excessive heat loss. The only area of the school
that still has original windows is the technology/shop wing. This ECM evaluates replacement of these
windows with new energy efficient windows similar to the remainder of the school.

This measure was calculated by determining the square footage of the perimeter length of all the areas
that still had original windows. This required using a combination of the original building drawings and

New Jersey BPU - Energy Audits
Page 17 of 31



the existing field conditions as many of the windows had been covered during a previous energy
conservation project. With over 2,300 square feet of old windows remaining, this is a sizable project.

As with most window replacement projects, the energy saved does not alone justify the project. As areas
of the school are renovated, it is recommended the windows be replaced to newer energy efficient
windows.

The equipment has an expected lifetime of 20 years, according to ASHRAE, and the estimated annual
energy savings was 1,900 gallons of oil for a total energy savings of 38,000 gallons of oil over the life of
the project or $128,800.

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

ECM - 13 Replace Windows in Technology Wing

Budgetary | Annual Utility Savings Potential Payback Payback

Cost Incentive* | (without incentive) | (with incentive)
Electricity #2 Oil Total ROI

$ kW | kWh gallons $ $ Years Years

145,600 0 0 1,900 6,500 (0.1) NA 22.6 NA

*No incentive is available for this measure in New Jersey.
This measure is not recommended.
414 ECM-14 Install Occupancy Sensors

It is proposed that occupancy sensors be installed in selected rooms to turn off lights when the area is
unoccupied. A lighting survey was conducted of all fixtures to determine the average time lights are
presently on in each space. An analysis was performed to determine the benefits of utilizing occupancy
sensors to turn off lighting while the space is not in use. Occupancy sensors were not considered in
mechanical areas, garage areas, and stairways due to safety concerns. Other areas were not considered due
to the proposed location of the occupancy sensor. If a sensor does not have a clear view of the occupant’s
room or hallway, it may darken even with people in the space, creating an unsafe condition.

Daylight sensors were considered for the pool pod fixtures to allow some or all of the (5) fixtures in each
pod to be turned off during sunny days. Windows are located around the perimeter of the pool area and
would make this space appear to be a good candidate, yet the configuration of the existing and proposed
fixtures may be problematic. The fixtures face upward and illuminate the ceiling which in turn bounces
light onto the pool. Reducing the lighting to the ceiling would darken the pool and could become a safety
concern. Therefore, daylighting in the pool area was not recommended.

The equipment has an expected lifetime of 15 years, according to ASHRAE, and the estimated annual
energy savings was 112,500 kWh for a total energy savings of 1,686,800 kWh over the life of the project
or $246,300.

The implementation cost and savings related to this ECM are presented in Appendix O and summarized
below:
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ECM - 14 Install Occupancy Sensors

Budgetary | Annual Utility Savings Potential Payback Payback

Cost Incentive* | (without incentive) | (with incentive)
Electricity #2 Oil Total ROI

$ kW | kWh gallons $ $ Years Years

29,800 0 112,500 0 16,400 7.3 5,000 1.8 1.5

*Incentive is based on the New Jersey Smart Start Prescriptive Lighting Measures.
This measure is recommended when combined with ECM-15; see ECM-16.
415 ECM-15 Lighting Replacements

A comprehensive fixture survey was conducted of the entire building. Each switch and circuit was
identified, and the number of fixtures, locations, and existing wattage established. The existing base case
lighting energy consumption was calculated and compared to the proposed lighting replacements. The
lighting in the areas of the facility that have been renovated contain T-8 lamps with electronic ballasts and
compact fluorescent lamps, which are regarded as efficient by today’s standards. A small portion of the
facility’s lighting consists of T-12 fixtures with magnetic ballasts. Existing exit signs presently utilize
high efficiency LED technology and all original incandescent lighting has been replaced with efficient
compact fluorescent fixtures.

The pool area metal halide lamp lighting pods were evaluated using fluorescent high output fixtures to
carry the lumens required to match the existing space constraints inside the pod fixture. An architectural
evaluation and lighting design would need to be completed before considering this measure.

The following lighting upgrades were also considered where appropriate:

T-12 34-watt 2 & 4 lamp with magnetic ballast retrofitted to T-8 28-watt lamps and electronic
ballasts

Incandescent lamps to efficient compact fluorescent lamps

400-watt metal halide high bay fixtures in the gymmasium to be replaced with new energy
efficient high output T-8 54-watt (4) lamp fixtures with electronic ballasts.

Pool area pod retrofit- (3) 1000-watt to new energy efficient high output T-8 54-watt (6) lamp and
(2) 400-watt industrial fixtures to new energy efficient high output T-8 54-watt (4) lamp for each
pod '

Outdoor incandescent wall mounted fixtures to outdoor rated efficient compact fluorescent
fixtures

The above measures will allow the facility to stock only T-8 fixtures in the future. Presently the facility
has a mixture of T-12 and T-8 lamps with multiple ballast combinations. In the future the facility should
only purchase low wattage super T-8s and ballasts such as the low wattage 4-foot 28 watt units. These
lamps may be directly installed into any existing 34 watt fixture when lamps fail. By installing these
lamps over time, the most efficient lighting system available will be consistent throughout the facility.

The equipment has an expected lifetime of 15 years, according to ASHRAE, and the estimated annual

energy savings was 64,700 kWh for a total energy savings of 970,900 kWh over the life of the project or
$172,000.
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The implementation cost and savings related to this ECM are presented in Appendix P and summarized as
follows:

ECM - 15 Lighting Replacements

Budgetary | Annual Utility Savings Potential Payback Payback

Cost Incentive* | (without incentive) | (with incentive)
Electricity #2 Oil Total ROI

$ kW | kWh gallons $ $ Years Years

27,100 25 64,700 0 11,500 54 4,900 2.4 1.9

*Incentive is based on the New Jersey Smart Start Prescriptive Lighting Measures.
This measure is recommended when combined with ECM-14; see ECM-16.

CHA performed a calculation for a proposed lighting fixture replacement for the gymnasium area. The
cost for this retrofit was based on an estimate provided by PB Lighting Design on October 25, 2008 for a
similar sized gymnasium. The implementation cost and savings related to a proposed gymnasium fixture
replacement is presented in Appendix P and summarized as follows:

ECM - 15a Lighting Replacements — Gymnasium

Budgetary | Annual Utility Savings Total Potential - | Payback Payback

Cost Savings Incentive* | (without incentive) | (with incentive)
Electricity #2 Oil Total

$ kW | kWh gallons $ $ $ Years Years

7,200 4 14,400 0 2,700 2,700 2,400 2.6 1.8

*Incentive is based on the New Jersey Smart Start Prescriptive Lighting Measures.
This measure recommended when combined with ECM-14; see ECM-16.
4.16 ECM-16 Lighting Replacements With Occupancy Sensors

This measure is a combination of ECMs 14 and 15 to allow for maximum energy and demand reduction.
Due to interactive effects, the energy and cost savings for occupancy sensors and lighting upgrades are
not cumulative. Presently, the facility has numerous fixtures that contain T-8, T-12 lamps with magnetic
and electric ballasts. To increase reliability and ease of maintenance, the staff has requested that all
fixtures with the older technology be upgraded to common T-8 lamps with electronic ballasts throughout
the facility. The school should also consider stocking low wattage super low wattage 28-watt T-8s 4-foot
lamps to replace the existing 32-watt lamps when they fail. These lamps can be installed in the existing
efficient T-8 electronic ballasted fixtures and will increase energy efficiency of the system.

The equipment has an expected lifetime of 15 years, according to ASHRAE, and the estimated annual

energy savings was 175,400 kWh of oil for a total energy savings of 2,630,800 kWh the life of'the project
or $414,300.

The implementation cost and savings related to this ECM are presented in Appendix Q and summarized
below:
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ECM -16 Lighting Replacements with Occupancy Sensors

Budgetary Annual Utility Savings Potential Payback Payback

Cost Incentive® | (without incentive) | (with incentive)
Electricity #2 Oil Total ROI

3 kW kWh gallons $ $ Years Years

56,900 25 175,400 0 27,600 6.3 10,000 2.1 1.7

*Incentive is based on the New Jersey Smart Start Prescriptive Lighting Measures.
This measure is recommended.
4.17 Potential Incentives

The Main Building energy conservation project may be eligible for incentives from the New Jersey Office
of Clean Energy. The most significant incentives may be through the New Jersey Pay for Performance
(P4P) Program. The P4P program is designed for qualified energy conservation projects in facilities that
consume a minimum average electric demand of 200 kW per month (total of 12 months peak demand/12).
The combined Main Building and Agricultural Building electric demand over the period from July 2008
to June 2009 was 522 kW. Facilities that meet this criterion must also achieve a minimum performance
target of 15% energy reduction which would need to be demonstrated using an approved simulation
modeling tool before and after construction. Implementing the measures identified in this report will
allow the building to achieve this reduction. To utilize this program a P4P Partner would need to be
engaged. Incentives for this program include the following:

Incentive #1: The P4P Program pays $0.05 per square foot to a maximum of $50,000, not to exceed
50% of the facility’s annual energy cost for the P4P Partner to develop an Energy Reduction Plan
(ERP). This incentive is paid after approval of the ERP and signed Installation Agreement. Applicant
must agree to commit to implementation of the ERP within 6 months or the incentive must be
returned to the state. For the 155,732 square foot Main Building, this corresponds to $7,787.

Incentive #2: Paid after installation of recommended measures; base incentives deliver $0.11/kWh
and $1.10/therm not to exceed 30% of total project cost

Incentive #3: Paid after acceptance of Post-Construction Benchmarking Report showing energy
savings over one year utilizing the approved simulation modeling tool and EPA Portfolio Manager.
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 deliver a total of $0.18/ kWh and $1.80/therm not to exceed 50% of
total project cost. Incentives for #2 and #3 are increased by $0.005/kWh and $0.05/therm for each
percentage increase above the minimum performance target calculated with the approved simulation
modeling tool, not to exceed 50% of total project cost.

Incentives are also available for prescriptive measures for various types of equipment. Prescriptive
measures are paid after installation and no energy savings verification will be required. There are
incentives available for the lighting control ECM suggested in this study.

Lighting energy reduction incentives were calculated utilizing the New Jersey SmartStart Building
prescriptive lighting measures and incentive program. This program provides incentives dependent upon
the existing fixture type and proposed lighting retrofit measure. Prescriptive lighting incentives were
utilized for this report to show savings and incentives that would be received if only lighting

New Jersey BPU - Energy Audits
Page 21 of 31



implementation was selected. If Sussex County Technical School qualifies and enters into the New
Jersey Pay for Performance Program, lighting savings will be included in total building energy usage and
savings. Applicants cannot apply for both programs for the same project.
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5.0 ALTERNATIVE ENERGY EVALUATION
5.1 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. 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 the collection and transfer of this heat to and from the building possible.

The Main Building has a mixture of systems including air handlers, package rooftop units, unit
ventilators, cabinet heaters, and unit heaters. To take advantage of a GHP system, the Main Building
would have to install a low temperature closed loop water source heat pump system to realize the benefit
of the consistent temperature of the ground. This will also include removal of the existing heating and
cooling systems with the exception of the boilers. The new heat pump system would require a cooling
tower to reject heat from the system, heat exchangers, and a vertical closed loop ground heat exchanger.

This measure is not recommended due to high cost to replace existing systems to take advantage of
geothermal heat transfer.

5.2 Solar
5.2.1 Photovoltaic (PV) Rooftop Solar Power Generation

The Main Building was evaluated for potential to install rooftop photovoltaic (PV) solar panels for the
purpose of power generation. Present technology incorporates the use of solar cell arrays that produce
direct current (DC) electric current. This DC current is converted to alternating current (AC) with the use
of an electrical device called an inverter. The roof of the Main Building has sufficient room to install a
solar cell array.

To calculate the PV power generation at the Main Building location, CHA utilized the PVWatts™ solar
power generation model. The New Jersey clean power estimator that is provided by the NJCEP is
presently going through updates; therefore, they recommend using the PVWatts™ Version 1 calculator.
The closest city available in the model is Newark, NJ and a fixed tilt array type was utilized to calculate
energy production. PVWatts™ solar power generation model and satellite image of roof area may be
found in Appendix R.

The incentives given by the State of New Jersey for non-residential solar 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 insulation costs. The school does not pay Federal taxes and, therefore, would not be able to
utilize the Federal tax credit incentive.

Installation of PV arrays in the State of New Jersey will allow the owner to participate in the New Jersey
Solar Renewable Energy Certificate (SREC) program. This is a program that has been set up to allow
entities with large amounts of environmental emissions to purchase credits from zero emission PV solar-
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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 APC penalty for 2009 is $689; this is the amount that must be paid per SREC by the high
emission producers. The dollar amount that will be paid to the PV producer for 2009 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. 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. R & R Renewable
Energy Consultants, a third party SREC broker that has been approved by the NJCEP, estimated an
average of $487/ SREC per year and this number was utilized in the cash flow for this report.

As stated previously, the Main Building shares an electrical meter with the Agricultural Building, with a
maximum kW demand of 522 kW (occurring in June 2009) and a minimum kW of 270 kW (occurring in
August 2008). The monthly average over the year observed was 467 kW. The Main Building uses the
majority of the electricity, and only a small portion is used by the Agricultural Building, estimated at 5%.
The facility has ample roof area for a PV system, and the existing load should justify the use of the
maximum incentive cap of 50 kW of installed PV solar array. Therefore, a 50 kW system size was
selected for the calculations. The system costs for PV installations were derived from the most recent
NYSERDA (New York State Research and Development Authority) estimates of total cost of system
installation. It should be noted that the cost of installation is now $10 per watt or $10,000 per kW of
installed system. This has increased in the past few years due to greater national demand for PV power
generator systems. Other cost considerations will also need to be considered. PV panels have a multiple
decade life span yet the inverter device that converts DC electricity to AC has a planned life span of 10 to
12 years and may need to be replaced multiple times during the useful life of the PV system.

Photovoltaic (PV) Rooftop Solar Power Generation

New New
Jersey Jersey
Budgetary | Annual Utility Savings Total Renewable | Renewable | Payback Payback
Energy (without (with
Cost Savings Incentive* SREC** incentive) incentives)
Electricity #2 Oil Total
$ kW | kWh gallons $ 3 3 $ Years Years
500,000 0 59,200 0 9,800 9,800 50,000 28,800 >30 11.7

*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

This measure is not recommended at this time due to the long payback period; however, it could be a
potentially viable renewable measure for the school to consider in the future if electricity rates continue to
increase and if PV installation costs decline below $10 per watt.

5.2.2 Solar Thermal Domestic Hot Water Plant

Active solar thermal systems use solar collectors to collect the sun’s energy to heat water, another fluid,
or air. The heart of a solar collector is an absorber that 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 use. Applications for active solar thermal energy include providing hot water, heating
swimming pools, space heating, and preheating air in both 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
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on the roof of the building, oriented south, and tilted around the site’s latitude, so as to maximize the
amount of radiation collected on a yearly basis.

Although there are several options 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 for the Main Building would transfer the heat
from the panels to thermal storage tanks and transfer solar produced thermal energy to use for domestic
hot water production.

Energy savings for this energy performance measure were performed with the use of a thermal solar water
heating calculator developed by the InfinitePower Corporation. Assumptions were entered that closely
match the Main Building domestic hot water heating profile. Installation costs were derived from an
actual project of similar size by the SOLAR-TEC Corporation incorporating all aspects of a complete
installation. This system will include (8) hot water heating collectors, rack mounting system, (4) 120
gallon storage tanks (480 gallon total) and all pumping and heat transfer devices required to connect to
the existing domestic hot water system. ’

As of the writing of this report there are no incentives available for installation of thermal solar systems.
Presently there is a Federal tax credit of 30% of installation cost for the thermal applications, however the
Sussex County Technical School 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 S and summarized as
follows:

Solar Thermal Domestic Hot Water Plant

New Jersey
Budgetary Annual Utility Savings Total Renewable Payback Payback
Energy (without (with
Cost Savings Incentive incentive) incentive)
Electricity #2 Oil Total
$ kW kWh gallons $ $ $ Years Years
45,800 0 0 465 1,600 1,600 NA 28.6 NA

* No incentive is available in New Jersey at this time.
This measure is not recommended due to the long payback period.
53 Wind

Wind energy is a form of solar energy created by the uneven heating of the Earth's surface by the sun.
Most 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 called the mainframe,
and it includes the "slip-rings" that connect the wind turbine - which rotates as it points itself 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. As a rule of thumb,
turbines should be mounted at least 30 feet above any structures or natural features within 300 feet of the
installation. Smaller turbines can go on shorter towers. For example, a 250-Watt turbine may be mounted
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on a 30-50 foot tower, while a 10 kW turbine will usually need a tower of 80-120 feet. Towers come in a
variety of designs, including tubular or latticed, guyed or self-supporting. Wind turbine manufacturers
also offer towers, and can ensure that the tower meets required building and safety specifications as well
as being compatible with the turbine.

The NJCEP for small wind installations has assigned numerous pre-approved wind turbines for
installation in the state New Jersey. Incentives for wind turbine installations are based on kilowatt hours
saved in the first year. Systems size 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. These
incentives can make a project like this very cost effective. Federal tax credits are also available for
renewable energy projects up to 30% of insulation costs for systems less than 100 kW. The Sussex
Technical High School does not pay Federal taxes and therefore would not be able to utilize the Federal
tax credit incentive.

The most important part of any small wind generation project is of course the mean annual wind speed at
the height of which the turbine will be installed. The Agricultural Building shares an electric meter with
the Main Building, and for this report will be considered as part of the Main Building complex. Due to the
size of the Technical High School campus property a turbine heights of 30 m located on the North West
side the property would be the only possible location due to tree lines, building structure setbacks and
location of athletic fields. A wind resource map downloaded from the AWS Truewind Corporation
indicates that that mean annual wind speed at 30 m in the Sussex County area is less than 10.1 miles per
hour. Most small wind turbines become financially viable over 10 miles per hour of mean annual wind
speed, therefore the ASW Truewind model indicates that installation of a wind turbine may not be
applicable for this location.

This model was designed to give a good indication of wind speeds at applicable locations throughout the
state. Before progressing too far with any small wind production project at Sussex County Technical
School, a wind test tower will need to be installed at the 30 meter tower height and be monitored for an
entire year. Consideration should also be given to the location of a turbine and weather it would affect
school operations, as well as any effects the turbines site plane will have for the school’s neighbors.

An aerial satellite depiction of the school’s campus and a wind resource map may be found in Appendix
T.

This measure is not recommended due to low mean annual wind speed of the proposed location.

5.4 Combined Heat and Power Generation (CHP)

Combined heat and power (CHP) also known as “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 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.
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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. The
building has sufficient need for electrical generation and the ability to use most of the thermal byproduct
during the winter, however thermal usage during the summer months is low. Thermal energy produced by
the CHP plant in the warmer months will be wasted.

The most viable selection for a CHP plant at this location would be a reciprocating engine natural gas-
fired unit. Presently, there is no natural gas available at the facility, and emission standards do not allow
diesel fired CHP units to run continuously.

This measure is not recommended due not having natural gas at the present location and the limited use of
summertime thermal production.

5.5 Biomass Power Generation

Biomass power generation is a process in which waste organic materials are used to produce electricity or
thermal energy that otherwise would be sent to the landfill or expelled to the atmosphere. To participate in
NICEP’s Customer On-Site Renewable Energy (CORE) 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 I organic residues are eligible for funding through the NJCEP CORE program. Class I wastes
include- uses a 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

NIDEP evaluates biomass resources not identified in the RPS

*From NJOCE website
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 .
This measure is not recommended due the Main Building not having a waste stream that can be utilized
for the production electricity or thermal energy.

5.6 Demand Response Curtailment

Presently the Main Building shares an electrical meter with the Agricultural Building and electricity is
delivered and supplied by the Jersey Central Power and Light Corporation (JCP&L). JCP&L is the
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regional transmission organization (RTO) that coordinates the movement of wholesale electricity in all or
parts of 13 states and the District of Columbia including the State of New Jersey.

Utility Curtailment is an agreement with the JCP&L regional transmission organization and an approved
Curtailment Service Providers (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 JCP&L 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 their emergency generators during high
electrical demand conditions or during emergencies. Part of the program also will require that program
participants to reduce their required load or run their emergency generators with notice to test the system.

Presently the Sussex County Technical School’s Main Building (and electrically linked Agricultural
Building) utilize one Cummins 150 kW back up generation and has an average monthly kW demand
during the observed period of 467 kW. JCP&L utilizes curtailment providers to bundle and organize
demand reduction load. A JCP&L pre-approved CSP will require a minimum of 100 kW of load
reduction to participate in any curtailment program. The school will need to de-energize their facility
during the periods of high grid demand therefore they have the ability to reduce their electrical load by the
required 100 kW minimum to enter the JCP&L demand response program. Discussions with the
maintenance staff indicate that the amount of connected load may be well below the 100 kW minimum,
the only connected load is the boilers, well water pumps, and emergency lighting. It is doubtful that these
will exceed the 100kW requirement, however an engineering study would need to be conducted to
evaluate actual connected load, and to determine if the present emergency generators will meet emission
requirements to be allowed to participate in the demand response program.

The facility may not being able satisfy the Curtailment Service Provider required 100kW minimum;
therefore this ECM is not recommended.
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6.0 EPA PORTFOLIO MANAGER

The United State Energy Protection Agency (EPA) is a federal agency which leads the nation’s
environmental research and assessment efforts. The mission of the Environmental Protection Agency is
to protect human health and the environment. The EPA has released an interactive energy management
tool known as the EPA Portfolio Manager that allows building owners to track and assess energy and
water consumption across their facility. This program is designed to allow property owners and managers
to share, compare and improve upon their facility’s energy consumption. Inputting such parameters at
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.

Since the Agricultural Building and the Main Building at the Sussex County Technical School share an
electrical meter, the two building were combined in Portfolio Manager. The combined building is
considered a high energy consumer per Portfolio Manager. With a Source Energy Usage Index of 205
kBTU/ft*/year the EPA has scored the combined building at 24 out of 100. The national average energy
usage index is 163 kBTU/ft*/year. Several factors are attributable to this score, including wasted energy
from several factors including high outside air ventilation, a continuously running building, and poor
controls.

Reducing energy loss associated with infiltration, equipment, and occupancy run hours will increase the
score. If all the measures identified in this report are fully implemented, it is projected that an energy star
rating of 53 can be obtained. Obtaining a score of 75 or higher out of 100 would be required to make the
facility eligible for an Energy Star Rating. A higher score could be achieved if measures with higher
paybacks that were not recommended were implemented.

A full EPA Energy Star Portfolio Manager Report is located in Appendix U. The user name and password
for the building’s Portfolio Manager account was provided to Russ Masker, Head of Maintenance, Sussex
County Technical School.
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7.0 CONCLUSIONS & RECOMMENDATIONS

The energy audit conducted by CHA at the Main Building of the Sussex County Technical School, located
in Sparta, New Jersey, identified potential ECMs for motor upgrade, lighting replacements and controls,
boiler replacement, variable speed drives, pool heating and cover, temperature setback, and kitchen hood
controller and heat recovery. Potential annual savings of $134,700 may be realized for the recommended
ECMs, with a summary of the costs, savings, and paybacks as follows:

ECM — 2 Install Premium Efficiency Motors

Budgetary | Annual Utility Savings Potential Payback Payback

Cost Incentive* | (without incentive) | (with incentive)
Electricity #2 Oil Total ROI

$ kW | kWh | gallons $ $ Years Years

7,000 3 8,400 0 1,400 2.6 500 5.0 4.6

*Incentive is based on the New Jersey Smart Start Program.

ECM - 3 Reduce Excess O2 in Boiler

Budgetary | Annual Utility Savings Potential Payback Payback

Cost Incentive* | (without incentive) | (with incentive)
Electricity  * #2 Oil Total RO1

$ kW | kWh gallons $ $ Years Years

62,200 0 0 2,100 7,400 0.8 NA 8.4 NA

*No Incentive is available through the New Jersey Smart Start Program.

ECM - 4 Boiler Replacement

Budgetary | Annual Utility Savings Potential Payback Payback

Cost Incentive* | (without incentive) | (with incentive)
Electricity #2 0il Total ROI

$ kW kWh gallons $ . $ Years Years

278,300 0 0 4,900 16,900 0.5 NA 16.6 NA

*No Incentive is available through the New Jersey Smart Start Program.

ECM - 5 Install VSDs on Hot Water Pumps

Budgetary | Annual Utility Savings Potential Payback Payback
(without (with
Cost Incentive* | incentive) incentive)
Electricity #2 Oil | propane Total ROI
3 kW | kWh gallons | gallons $ $ Years Years
62,700 0 44,400 0 0 7,300 0.8 5,400 85 7.9

*Incentive is based on the New Jersey Smart Start Program. 4
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ECM — 6 Replace Pool Dectron Unit

Budgetary | Annual Utility Savings Potential Payback Payback
(without (with
Cost Incentive* | incentive) incentive)
Electricity #2 Oil | propane Total ROI
$ kW | kWh gallons | gallons $ $ Years Years
347,000 45 33,700 9,300 0 37,100 0.6 NA 9.4 NA
*No incentive is available in New Jersey for this measure.
ECM — 7 Install Pool Cover
Budgetary { Annual Utility Savings Potential Payback Payback
(without (with
Cost Incentive* | incentive) incentive)
Electricity #2 Oil | propane Total ROI
$ kW | kWh gallons | gallons $ $ Years Years
27,800 0 0 2,100 3,200 11,900 3.2 NA 2.3 NA
*No incentive is available in New Jersey for this measure.
ECM - 8 Reactivate Kitchen Hood Heat Recovery
Budgetary | Annual Utility Savings Potential Payback Payback
* (without (with
Cost Incentive* | incentive) incentive)
Electricity #2 Qil | propane Total ROI
$ kW | kWh gallons | gallons $ $ Years Years
25,300 0 (2,300) 900 0 2,600 1.0 NA 9.8 NA
*No incentive is available in New Jersey for this measure.
ECM — 12 Temperature Setback in Isolated Areas
Budgetary } Annual Utility Savings Potential Payback Payback
Cost Incentive* | (without incentive) | (with incentive)
Electricity #2 Oil Total ROI
$ kW | kWh gallons $ $ Years Years
59,600 0 0 7,100 24,500 52 NA 2.4 NA
*No incentive is available for this measure in New Jersey.
ECM -16 Lighting Replacements with Occupancy Sensors
Budgetary | Annual Utility Savings Potential Payback Payback
Cost Incentive* | (without incentive) | (with incentive)
Electricity #2 Oil Total ROI
$ kW | kWh gallons $ $ Years Years
58,900 25 175,400 0 25,600 6.4 10,000 2.1 1.7 )
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