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Sectl.bxrecuti ve Summar

Various Energy Conservation Measures (ECMs) were evaluated in the development of this Energy

Savings Improvement Plan (ESIP). Johnson Controls has performed field verifications, collected data and

taken field measurements to ensure the development of the most cost-effective solutions as well as

accurate savings calculations.Var i ous sol utions were reviewed with the
develop a set of ECMs that allow Pittsgrove Township School Districtt o addr ess the facilityd
items while reducing the total annual energy spend for the District. This study expands upon the original

energy audit conducted by CHA. The original audit was used for building descriptions as well as an

overall indication of the District needs.

Priority items include:

>\

Upgrade interior/exterior lighting LED retrofits

>

Lighting occupancy controls

>

Building Envelope Improvements i Weatherization

>\

Water Source Heat Pump Replacement at Middle School

>\

Roof Top Units Replacement at Middle School

p>

Controls Integration at Middle School on New Equipment

>

Cooling Tower Replacement at Middle School

>

Boiler Replacement at High School

>\

Fan Coil Unit Replacement with Cooling and Ductsox at Norma Elementary School

>\

Installation of premium efficiency motors and pumps

>

Mechanical insulation

>

Micro Combined Heat and Power (CHP) at Middle School

Energy saving calculations performed in the development of this ESIP (Energy Calculation Workbook)
were completed using Microsoft Excel worksheets with Bin Weather Data to accurately model the building
systems. Additional spreadsheets were used for measures that are not affected by the weather, such as
lighting. Energy savings have been provided in the Appendix for ease of review.

Benefits

The measures investigated in this ESP would result in an annual utility savings of 467,331 kWh of
electricity with a 2,267 kW reduction and the facility will save a total of 25,652 therms of natural gas. The
natural gas savings include the purchase of approximately 34 therms of natural gas due to the micro
CHP usage. The total net utility cost savings are $2,626,032 over the life of the project (20 years) plus
$26,096 in operational savings and $74,685 in project incentives. Additionally, the project also leverages
$50,000 in solar PPA savings with approval from Board of Public Utilities. These energy savings will result
in a net reduction of greenhouse gases and will reducethe Pi t t s g r o v @arbd ¢obtmriot bys 6
819,714 Ibs. of COzannually. All these savings are achieved while improving the classroom environment
and replacing many items that have been in service beyond their useful life expectancy.

/
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SectaPmo) ect Descript

This ESIP addresses the following facilities:

- . - 1083 Almond Road,
Administration Building Pittsgrove, NJ 08318 5,000 1989

873 Gershal Avenue,
Norma Elementary School ) 22,110 1953,1994
Pittsgrove, NJ 08318

207 Front Street, Elmer,

Elmer Elementary School 21,240 1956
NJ 08318
. 235 Sheep Pen Road, 1930, 1957,
Olivet Elementary School . 56,359
Pittsgrove, NJ 08318 1966 and 1992
. , 1082 Almond Road,
Pittsgrove Middle School 88,479 1989, 1999

Pittsgrove, NJ 08318

. . 718 Centerton Road,
Arthur P. Schalick High School . 112,000 1976
Pittsgrove, NJ 08318

Facility Description

Arthur P. Schalick High School is located on 718 Centerton Road, Pittsgrove, New Jersey. The 112,000
SF school was built in 1976. The building is a single story facility comprised of classrooms, auditorium,
gymnasium, dance studio, cafeteria, kitchen, computer labs, library, music rooms, mechanical rooms and
offices.

Occupancy Profile

The typical hours of operation for the High School are Monday through Friday between 6:00 A.M. and
11:00 P.M. Arthur P. Schalick High School employs approximately 70 people with student enrollment
estimated at 628.

Building Envelope

Exterior walls for Arthur P. Schalick High School are masonry brick faced with a concrete block
construction and structural steel framing. The windows throughout the school are in good condition and
appear to be well maintained. Typical windows are double pane, with aluminum frames and exterior doors
are steel doors with safety glass. The roof is flat, with white rubber membrane and in good condition.

Major Mechanical Systems

Heating of this building is achieved by two methods. The gymnasium, auditorium, cafeteria, library, which
are large rooms are heated by rooftop units (RTU) equipped with gas fired furnaces. Classrooms, offices,
hallways are heated using water source heat pumps, with heating boosted by a Bryan boiler rated at
2,160 MBH. The hot water in the heat pump loop is circulated by three (3) pumps driven by motors with
15 HP. The heating capacities for the RTUs are shown below:

/| p
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350 MBH heat input

Carrier 283.5 MBH heat output ~ 81% Eff. Roof Auditorium
72MBH heat input and

Carrier 59.04MBH heat output ~ 82% Eff. Roof Auditorium/Stage
72MBH heat input and

Carrier 59.04MBH heat output ~ 82% Eff. Roof Auditorium/Stage
275MBH heat input and

Carrier 223 MBH heat output. 81% Eff. Roof Gym
275MBH heat input and

Carrier 223 MBH heat output 81% Eff. Roof Gym
72MBH heat input and

Carrier 59.04 MBH heat output ~ 81% Eff. Roof Café
125MBH heat input and

Carrier 102.5 MBH heat output  82% Eff. Roof Café

Heat Capacity is
unknown due to fade

AAON name tag Unknown Roof Café
125MBH heat input and
Carrier 102.5 MBH heat output ~ 82% Eff. Roof Library

Cooling is achieved by the two methods and enabling the building to have 100% cooling. The RTUs
equipped with DX cooling coils provide cooling for the auditorium, gymnasium, cafeteria and library. While
the water source heat pumps provide cooling for the classrooms, offices and hallways. The heat
absorbed by the water loop of the heat pump is dissipated in two (2) blow-through type Baltimore Air Coil
(BAC) cooling towers. The cooling capacities for the RTUs are shown below:

Manufac turer Heating Capacity Location Serving Area

30 ton Cooling

Carrier Roof Auditorium
Carrier 5 ton Cooling Roof Auditorium/Stage
. n lin o
Carrier 5 ton Cooling Roof Auditorium/Stage
Carrier 15 ton Cooling Roof Gym
Carrier 15 ton Cooling Roof Gym
J h y/)[” © 2019 Johnson Controls i Do not copy (physically, electronically, or in any 6
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Manufac turer Heating Capacity Location Serving Area

4 ton Cooling

Carrier Roof Café
Carrier 8 ton Cooling Roof Café
AAON 25 ton Cooling Roof Café
Carrier 15 ton Cooling Roof Library

The building is ventilated by seven (7) designated outdoor air intake fans that are part of the heat pump
loop. These bring fresh air into the classrooms, offices and hallways. The RTUs each have outdoor air
intake that have dampers controlled by the central DDC system. This enables them to be able to use
economizer mode when the outdoor air temperatures are favorable.

Kitchen Equipment

Kitchen equipment includes two (2) reach-in refrigerators, one (1) reach-in freezer, one walk-in

refrigeratorandtwowalk-i n freezer s, but no dishwasher. The kitchen
by 106 kitchen hood. Most of the kitchen equipment hav

Exhaust System
Air is exhausted from the gymnasium, auditorium, cafeteria and library by the RTUs and the exhaust air

amount is interlocked with the outdoor air intake. Restrooms, locker rooms, science lab rooms, art rooms
and general exhaust occurs with exhaust fans. The Kitchen hood is manually turned on by a switch and is
operated from 7am to 12:30pm each school day when cooking is done.

HVAC System Controls
CM3 direct digital control is used on most of the HVAC equipment which also control the RTUs. Some

energy savings strategies have been implemented in the control systems, such as temperature setback
during when rooms are unoccupied, and economizer mode strategy that controls the RTUs outdoor air
intake and exhaust. The control system appears to be working efficiently.

Domestic Water

The school has four domestic hot water heaters distributed throughout the building. Two (2) Bradford
White electric DHW heaters serve the majority of the restrooms. They each have a rated heating capacity
of 3.5 kW and 50 gallons of storage capacity. The kitchen, cafeteria and locker rooms are served by a
gas fired DHW heater with 98 gallon capacity and 199.999 MBH heating capacity. Lastly the science labs,
art rooms and restrooms nearby received domestic hot water from a Bradford White electric DHW heater,
rated at 4.5 kW for heating capacity and 80 gallons for storage.

Lighting
Please refer to the Appendix Line by Line for a detailed list of the lighting throughout the facility and
operating hours per space.

/
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Pittsgrove Middle School is located on 1082 Almond Road, Pittsgrove, New Jersey. The 88,479 SF
school was built in 1989 and new sections added in 1999. The building is a single-story facility comprised
of classrooms, gymnasium, auditorium, cafeteria, kitchen, computer lab, music rooms, mechanical rooms
and offices.

Occupancy Profile
The typical hours of operation for the Middle School are Monday through Friday between 7:00 A.M. and

11:00 P.M. Pittsgrove Middle School employs approximately 50 people with student enroliment estimated
at 441.

Building Envelope
Exterior walls for Pittsgrove Middle School are masonry brick faced with a concrete block construction

and structural steel framing. The windows throughout the school are in good condition and appear to be
well maintained. Typical windows are double pane, with aluminum frames and exterior doors are steel
doors with safety glass. The roof is flat, with grey rubber membrane and in good condition.

Major Mechanical Systems

Heating for the original building (1989) is provided by a water source heat pump loop that is tempered by
two Weil-McLain boilers. The boilers each have a rated heat capacity of 610 MBH. The new sections
(1999) of the building are heated by hot water baseboard heaters and Trane RTUs with hot water heating
coils. The heating hot water for this section is provided by a Weil-McLain boiler with a rated heating
capacity of 1,632 MBH. This HHW is circulated by two (2) 7.5 HP motor driven inline pumps.

The water source heat pump loop provides cooling for the original building. The heat absorbed by the
cooling loop is dissipated in the blow-through type Evapco cooling tower, equipped with a 25 HP blow fan.

The Trane RTUs provide cooling for the new sections using the DX cooling coils and have cooling
capacities ranging from 3 to 5 Tons.

The water source heat pump loop has 7 outdoor air intake fans to bring outdoor air into the heat pump
ductwork systems. In addition, each RTU has an outdoor air intake and the dampers for these vents are
controlled by the central DDC system for the economizer mode when applicable.

Newer section of the building is served by thirty-two (32) Trane roof top units (RTUS) of sizes ranging
between 2.5 tons to 6 tons. The units have reheat coils in the duct work served by an independent boiler.

Kitchen Equipment
The kitchen equipment in middle school includes two (2) reach-in refrigerators, one (1) reach-in freezer,

one walk-in refrigerator and one walk-in freezer. Most kitchen equipment has energy star labels. There is
a dishwashing room next to the kitchen which has a Champion commercial dishwasher having an electric
booster heater rated at 22 kW.

Exhaust System
Air is exhausted from various classrooms, restrooms, storage rooms, mechanical rooms, common areas

etc. mainly by eight (8) exhaust fans. In addition, the RTUs have air intake and exhaust and are able to
balance the pressure during ventilation.

The kitchen has a 26 by 1006 exhaust h700AM totahld:30PNM s manu al
each school day. The kitchen exhaust is interlocked with a make-up air (MAU) unit.

/
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HVAC System Controls

CM3 direct digital control is used on most of the HVAC equipment, while a Trane control system is
designated to control the RTUs.

Some energy savings strategies have been implemented in the control systems, such as temperature
setback during when rooms are unoccupied, and economizer mode strategy that controls the RTUs
outdoor air intake and exhaust. Both control systems are in communication with one another and appear
to be working efficiently.

Domestic Water

The school has two domestic hot water (DHW) heaters serving in the building. This includes a gas-fired
A.O. Smith water heater rated at 400 MBH and a storage capacity of 200 gallons and a small Bradford
White electric water heater rated at 1.5 kW with 19 gallon storage capacity.

Lighting
Please refer to the Appendix Line by Line for a detailed list of the lighting throughout the facility and
operating hours per space.

J h /})I © 2019 Johnson Controls i Do not copy (physically, electronically, or in any
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Norma Elementary School is located on 873 Gershal Avenue, Pittsgrove, New Jersey. The 22,110 SF
school was built in 1953 and renovated in 1994. The building is a two-story facility except comprised of
classrooms, cafeteria, media center, music rooms, mechanical room and offices.

Occupancy Profile

The typical hours of operation for the Elementary School are Monday through Friday between 6:00 A.M.
and 9:00 P.M. Norma Elementary School employs approximately 40 people with student enroliment
estimated at 180.

Building Envelope

Exterior walls for the Norma Elementary School are masonry brick faced with a concrete block
construction and structural steel framing. The windows throughout the school are in good condition and
appear to be well maintained. Typical windows are double pane, with aluminum frames and exterior doors
are steel doors with safety glass. The roof is a flat, metal deck with rubber membrane and in good
condition.

Major Mechanical Systems

This building is conditioned with both steam and hot water. Heating hot water for the original building
(1953 section) is generated by a single H. B. Smith Boiler. The boiler is gas-fired; built in 1953; rated at
1,854 MBH); and fitted with a new Power Flame Burner. For heating the 1994 building addition, the steam
is converted to heating hot water by a steam-to-hot water heat exchanger. The primary hot water pumps
are two (2) in-line ITT Bell & Gossett pumps.

Chilled water for most of the building is provided by an air cooled Trane chiller with a rated capacity of 20
Tons. The chilled water is delivered to various chilled water coils by a Bell & Gossett pump driven by a 2
HP electric motor.

Steam circulates through FCUs equipped with steam radiators and steam coils in the 1953 section of the
building. While heating hot water circulates through FCUs with HHW coil and HHW baseboard heaters.
The classrooms are cooled by the same fan coil units equipped with chilled water (CHW) coils.

TheNur seds office is heated and cooled by a packaged t el
capacity of 12.15 MBH and cooling capacity of 0.8 ton with an efficiency of 11.2 SEER.

Ventilation of the building is provided by fan coil units (FCU) with a vent opening louver.

Kitchen Equipment
This school does not have a kitchen, all the meals are prepared elsewhere. Powers cooler and a regular

household refrigerator are used for food storage in the cafeteria.

Exhaust System
Air is exhausted from restrooms by two (2) exhaust fans rated with unknown ratings due to inaccessibility.

HVAC System Controls
CM3 direct digital control is used on only the chiller equipment. Fan coils are controlled by manually
adjusted thermostat. Steam radiators and baseboard heaters are not controlled.

Domestic Hot Water
Domestic cold water is provided by a Bradford White natural gas DHW heater, rated at 50 MBH and a
storage capacity of 50 gallons.

/
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Lighting
Please refer to the Appendix Line by Line for a detailed list of the lighting throughout the facility and
operating hours per space.
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Elmer Elementary School is located on 207 Front Street, ElImer, New Jersey. The 21,240 SF school was
built in 1956. The building is a single story facility comprised of classrooms, multipurpose room, computer
lab, storage rooms, offices and a mechanical room.

Occupancy Profile

The typical hours of operation for the Elementary School are Monday through Friday between 7:00 A.M.
and 7:00 P.M. Elmer Elementary School employs approximately 23 faculty and staff with student
enrollment estimated at 200.

Building Envelope

Exterior walls for EImer Elementary School are masonry brick faced with a concrete block construction,
structural steel framing and fiberglass panels above the windows. The windows throughout the school are
in good condition, double pane and aluminum framed and exterior doors are steel doors with safety glass.
One section of the roof is flat with white rubber membrane. The other section is pitched and covered with
shingles. Both sides of the roof are in good condition.

Major Mechanical Systems

Heating hot water is generated by a gas-fired H. B. Smith boiler; rated at 1,773 MBH. There are two hot
water pumps driven by 2 HP Marathon Electric motors. Hot water circulates through the baseboard
heaters of classrooms and the two heating ventilating (HV) units of the multipurpose room.

Cooling is provided for the school building by eighteen (18) Mitsubishi or Fujitsu ductless split units, each
with a capacity ranging between 1 to 1.5 Tons.

Ventilation in the classrooms are provided by Nesbit unit ventilators (UV) in each room. The multipurpose
room has two heating ventilating (HV) units.

Kitchen Equipment
This building does not have a kitchen. All food preparation is done elsewhere.

Exhaust System
Air is exhausted by few exhaust fans rated with unknown ratings due to inaccessibility.

HVAC System Controls

CM3 direct digital control is used on most of the heating equipment. The split units for cooling are
controlled locally, some by programmable thermostats. Some split units are manually controlled and non-
programmable.

Domestic Water

The domestic water heaters include two electric domestic hot water (DHW) heaters. One Bradford White
heaters rated at 3.5 kW with a storage capacity of 40 gallons. And another water heater will likely similar
specs, though not visible during the inspection.

Lighting
Please refer to the Appendix Line by Line for a detailed list of the lighting throughout the facility and
operating hours per space.

/
JOh so //)I © 2019 Johnson Controls i Do not copy (physically, electronically, or in any 12
nson other media) without the express written permission of Johnson Controls, Inc.
Controls



Pittsgrove Township Board of Educatiodohnson Controls
ENERGY SAVINGS IMPROVEMENT PLAN

Olivet Elementary School is located on 235 Sheep Pen Road, Pittsgrove, New Jersey. The 56,359 SF
school was built in 1930 and renovated times in 1957, 1966 and 1992. The building is a two-story facility
comprised of classrooms, cafeteria, kitchen, media center, multipurpose room, mechanical rooms and
offices.

Occupancy Profile

The typical hours of operation for the Elementary School are Monday through Friday between 8:00 A.M.
and 7:00 P.M. Olivet Elementary School employs approximately 35 people with student enrollment
estimated at 362.

Building Envelope

Exterior walls for the Olivet Elementary School are masonry brick faced with a concrete block construction
and structural steel framing. The windows throughout the school are in good condition and appear to be
well maintained. Typical windows are double pane, with aluminum frames and exterior doors are steel
doors with safety glass. The roof is flat, with grey rubber membrane and in good condition.

Major Mechanical Systems

This building is conditioned primarily by circulation of refrigerant using six (6) Mitsubishi Variable
Refrigerant Volume (VRV) systems. The rated heating capacity is 240 MBH each for five (5) of the VRV
systems and 120 MBH for one VRV system. This totals to 1320 MBH of heating capacity. Supplemental
heating is by Hot Water circulation. Heating hot water for the building is generated by two H. B. Smith
Boilers. The boilers are gas-fired, each rated at 2499 MBH and are fitted with Power Flame Burners. Hot
water circulates through the baseboard heaters, cabinet heaters and heat coils in the building, by two
lead/lag pumps driven by a 5 HP and 1.5 HP motor respectively.

Cooling is provided primarily by the 6 VRV systems. The cafeteria cooled by two (2) Carrier split units
during normal operation with a rated cooling capacity of 7.5 Ton. During maximum occupation of the
cafeteria there is also a Carrier roof top unit (RTU) with DX cooling with a rated cooling capacity of 15
Ton. The t e akbahitsownaedicated coglieg provided by a 2 Ton packaged air conditioning
(PTAC) unit.

Ventilation for this building is provided by six (6) Ruskin heat recovery ventilation (HRU) units that supply
fresh air to the VRV units. Each HRU unit is equipped with a heat wheel to exchange energy with the
incoming flow of fresh air, a supply fan, exhaust fan and a desiccant wheel. The details of the HRU units
are as follows:

Supply Total Exhaust Total Supply Air Fan Motor Exhaust Air Fan Motor
CFM CFM (HP) (HP)
15 1

2340 1905

1950 2340 1 15
1400 1400 1 0.75
1905 1945 0.75 1
1720 765 0.75 0.75
2900 2900 2 2

The Carrier roof top unit (RTU) provides additional ventilation during maximum occupation of the cafeteria
and has a rated total supply air capacity of 6,000 CFM and outdoor air capacity of 1,800 CFM.

Kitchen Equipment
This school has a kitchen and a dishwashing room, however mostly disposable dishes and trays are
used.
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Kitchen equipment includes one (1) Energy Star Rated Blodgett ovens with two doors, one (1) Vulcan
convection oven, One (1) kettle and one (1) stove. There are two (2) reach-in coolers, one (1) reach-in
freezer and one old walk-in refrigerator with no nameplate information. In the dishwashing room, there is
an Energy Star Rating Hobart dishwasher with an electric Hatco booster heater which has a rated heating
capacity of 36kW.

Exhaust System
Air is exhausted from majority of the building by the heat recovery units. Additionally, restrooms and
Hallways are exhausted by exhaust fans located on the roof.

HVAC System Controls

CM3 direct digital control is used on most of the HVAC equipment. Temperature reset schedule has been
programmed into the boiler controls, to reduce the hot water temperature from 180 °F to 120 °F, when the
outdoor temperature is warm enough. Similarly, the VRV controls are programmed with a temperature
setback schedule based on occupancy of the rooms. In general, the DDC system for this school is
comprehensive.

Domestic Water

The school has four electric domestic hot water heaters. Two (2) Bradford White electric DHW heaters

serve the majority of the building. They each have a rated heating capacity of 4.5 kW and 80 gallons of

storage capacity. The kitchen and cafeteria are served by a DHW heater with 180 gallon capacity and 15

kW heating capacity. Lastly the teacheakWfrhtkatngnge has
capacity and 6 gallons for storage.

Lighting
Please refer to the Appendix Line by Line for a detailed list of the lighting throughout the facility and
operating hours per space.
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The BOE Administration Building is located on 1083 Almond Road, Pittsgrove, New Jersey. The 5,000 SF
building is a two-story facility and built in 1989. The building is comprised of offices, a conference room,
restrooms and a mechanical room.

Occupancy Profile
The typical hours of operation for the Admin Building are Monday through Friday between 9:00 A.M. and
5 P.M. The building serves about 15 employees.

Building Envelope

Exterior walls for the BOE Administration Building are constructed of wood structure with bricks facade.
The windows throughout the building are double pane and in good condition. Exterior doors are steel
doors with a single pane safety glass. The roof is pitched shingle and in good condition.

Major Mechanical Systems

Heating of this building is all electrically generated. Packaged terminal Heat Pump (PTHP) units equipped
with direct vent gas fired heat exchangers provide heating for most of the 15t floor. Specifically, the 15t
floor offices use 15 Islandaire packaged units with a rated heating capacity of 12.15 MBH with 81%
efficiency. While, the hallway, lobby and room 10 are heated with wall mounted electric heaters, with
heating capacities that are unknown due to wear and tear. All the 2™ floor offices use Fujitsu heat pumps
with a rated heating capacity of 17.20 MBH

PTAC units and split units are used to provide cooling for the building. Office and conference rooms use
15 Islandaire PTAC units with rated cooling capacities of 0.8 ton and EER of 11.2. Sanyo split unit is used
to cool the Room #10 with a rated capacity of 0.96 ton and SEER of 10. The 1st floor interior rooms and
hallway and the 2" floor hallway are cooled by a Carrier split unit rated at 2.5 to and a Sanyo split unit
rated at 2.8 ton. The offices on the 2" floor are cooled by two Fujitsu heat pumps, each with a rated
capacity of 1.5 ton. Ventilation of this building is provided by the PTACs.

Kitchen Equipment
The building has a kitchenette with a household microwave and refrigerator.

Exhaust System
Air is exhausted from the building from 2 exhaust fans in the bathroom.

HVAC System Controls
HVAC equipment controlled by manual switches or thermostats.

Remote non-programmable thermostats are used to control the PTAC units and split systems. The unit
heaters are controlled by manual switches.

Domestic Water
One 40 gallon domestic hot water heater rated for 3.5 kW services the building with hot water.

Lighting
Please refer to the Appendix Line by Line for a detailed list of the lighting throughout the facility and
operating hours per space.

/
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Pittsgrove Township Board of Educatioedohnson Controls
ENERGY SAVINGS IMPROVEMENT PLAN

Utility Baseline Analysis

Electrical energy is delivered to Pittsgrove Township School District through Atlantic City Electric. The
electric utility measures consumption in kilowatt-hours (kWh) and maximum demand in kilowatts (kW).
One kWh usage is equivalent to 1000 watts running for one hour. One kW of electric demand is
equivalent to 1000 watts running at any given time. The basic usage charges are shown as generation
service and delivery charges along with several non-utility generation charges. The Baseline period for
Electric utility is July 2018 to June 2019.

Electric kwh Consumption vs Cost

300,000
243,760
250,000
200,000
150,000 133.200
100,000 $74,724
43 666 $55,887
50,000 20,152 o $27,548
14,402 . 12,286 ,
$7,746 $12,537 ' 9,395 . .
) e [ - $— ]
Admin Elmer Norma Olivet Middle School High School

m Electric kwh m Atlantic City Electric $

Utility Electricity Solar Electricity Total Electricity

- Annual Monthly = Annual Annual Annual Annual Annual
Building Consumption Average Cost  Consumption = Cost  Consumption  Cost
Name (kWh) Utility $) (KWh) %) (KWh) %)

Demand
(kw)
Admin 14,402 15 $7,746 47,907 $4,072 62,309 $11,818
Norma School 12,286 39 $7,926 139,380 $11,982 151,666 @ $19,907
Elmer
Elementary 20,152 42  $12,537 122,470  $10,550 142,622 $23,087
School
Olivet
Elementary 43,666 70 $27,548 429,800 $37,264 473,466  $64,812
School
Pittsgrove $139,24
Middle School 133,200 221 $56,185 977,222 $83,064 1,110,422 9
Arthur P.
Schalick High 243,760 272 $74,723 1,216,132 $103’31 1,459,892 $178’OZ
School
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Pittsgrove Township Board of Educatioedohnson Controls
ENERGY SAVINGS IMPROVEMENT PLAN

Pittsgrove Township School District generates electricity on-site using solar panels based on a PPA
agreement. The High School, Middle School and Admin are being provided by a consolidated PPA
agreement and the rest of the Elementary Schools are on a single agreement.

The PPA generation for the baseline year was accounted in energy savings plan and scope development.

Solar Power Generation kWh vs Cost

1,400,000

1,216,132
1,200,000
977,222
1,000,000
800,000
600,000 429,800
400,000
139,380
200,000 47,907 122,470 : I $83,064 $103,371
' $37,264 ' '
. w402 gmsiosso g sucez YT = L]
Admin Elmer Norma Olivet Middle School High School

m Solar kWh m SolarSense/EnerMarqg $

Pittsgrove Township School District with the written consent from Board of Public utilities has allowed
Johnson Controls to carry $50,000 in energy savings towards the ESIP.

Pittsgrove Township School District acquires Natural Gas from South Jersey Gas. The natural gas utility
company measures consumption in CCF and converts the quantity into Therms, using the factor of
1.0370. The Baseline period for Natural Gas utility is July 2018 to June 2019.

Building

Annual Annual Cost Natural
Name Consumption %) Gas Rate

(Therms) ($/Therms)
Admin 1,367 $2,137 $1.56
Norma School 11,128 $13,313 $1.20
Elmer Elementary School 11,576 $13,733 $1.19
Olivet Elementary School 19,025 $22,509 $1.18
Pittsgrove Middle School 40,840 $48,801 $1.19
Arthur P. Schalick High
School 29,204 $34,365 $1.18
Total 113,140 134,858
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onnson 5 other media) without the express written permission of Johnson Controls, Inc.

Controls



ENERGY SAVINGS IMPROVEMENT PLAN

Natural Gas Therms Consumption vs Cost

60,000
50,000
40,000
30,000
20,000
11,576
10,000
1,367 $2,141 .
_ —
Admin

The following table showsthe Sc hool s 6

Elmer

$13,735 $13,291

l 11, 04

Norma

m Therms m South Jersey Gas $

A

buil ding

$48,833
40,940
$34,914
29,650
$22,486
15 645
Olivet Middle School High School
names, addresses

Building Address ACE Electric SJG Natural Gas
Account No. Account No.

Admin
Norma School

Elmer Elementary
School

Olivet Elementary
School

Pittsgrove Middle
School

Arthur P. Schalick High
School

Johnson ))I(

Controls

1083 Almond Road,
Pittsgrove, NJ 08318

873 Gershal Avenue,

Pittsgrove, NJ 08318
207 Front Street,
Elmer,

NJ 08318

235 Sheep Pen
Road,

Pittsgrove, NJ 08318

1082 Almond Road,
Pittsgrove, NJ 08318

718 Centerton Road,
Pittsgrove, NJ 08318

5500 0963 276

5501 0491 292

5500 3288 283
5500 0561 963

5501 2895 136
5501 1972 357
5501 0039 695
5501 1971 904
5501 1478 967

5500 1626 625

5500 0326 441
5500 9652 524

3458430000

4883330000

2811320000

2439430000

3358430000

4358430000
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Pittsgrove Township Board of Educatioedohnson Controls
ENERGY SAVINGS IMPROVEMENT PLAN

Total Annual Energy Cost
Building
NETgg[]

Total Annual Total Annual

Cost Cost (less solar)
(%) ($)

Admin $13,955 $9,883
Norma School $33,221 $21,239
Elmer Elementary
School $36,821 $26,270
Olivet Elementary
School $87,321 $50,057
Pittsgrove Middle
School $188,050 $104,986
Arthur P. Schalick
High School $212,459 $109,088
Total $571,826 $321,523

Pittsgrove Annual Energy Cost

Natural Gas

0 -
23% Utility
Electricity
33%
Solar
Electricity
44%
I __ | R
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Pittsgrove Township Board of Educatioedohnson Controls
ENERGY SAVINGS IMPROVEMENT PLAN

Pittsgove Township SchoolEUI (KBTU/SET)

60.00

55.00 52.36 52.28

50.00 46.27

4500 5915 39.43 40.96

40.00

35.00
> 30.00 27.34 21.76 26.47
w o5 00 294 26.402

) 20.2

20.00

15.00

10.00

5.00
Admin Elmer Norma Olivet Pittsgrove Middle Pittsgrove High
School School

m Electric EUlI m Thermal EUI

*The electric EUI per school includes the electric generated from the solar system.

The Combined EUI for Electric and Thermal is shown below for each school. The EUI per school is higher
compared to the national benchmark of 48.6 for the K-12 schools, for Norma the national benchmark is
64.8, and for the Admin building it is 52.9.

Combined EUI EUI (KBTU/SQ-FT)

Admin 66.50
Norma School 74.83
Elmer Elementary School 72.63
Olivet Elementary School 60.15
Pittsgrove Middle School 85.59

Marginal Rates

The utility rates identified below were used for purposes of calculating the dollar effect of the energy
savings for the schools. These rates were determined based on data from tariff data and utility data.

BUILDING Utility Electric Rates
$/kWh $/kW $/ THERM

Admin $0.0907 $13.15 $1.57
Norma School $0.0900* $9.88* $1.20
Elmer Elementary School $0.0904 $13.67 $1.19
Olivet Elementary School $0.0913 $13.62 $1.44
Pittsgrove Middle School $0.0905 $13.57 $1.19
Arthur P. Schalick High School $0.0915 $13.70 $1.18

*Norma School electric unit rate is estimated based on utility rate structure.

Johnson ?})IQ
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Pittsgrove Township Board of Educatioedohnson Controls
ENERGY SAVINGS IMPROVEMENT PLAN

Utility Breakdown by Building

Electric Usage and Demand
A detailed look at the usage (kWh), demand (kW) and total electric cost by month is shown below in table

format.

o ESSRT e | SR e | SPESRE
MONTH |CONSUMPTION (kW) CONSUMPTION | CONSUMPTION | GRID ELECTRIC

(kWh) (kWh) (kWh) COST
Jul-18 (7,800) 138,308 130,508 $4,735
Aug-18 14,640 231 132,374 147,014 $4,557
Sep-18 31,500 327 78,353 109,853 $7,730
Oct-18 47,660 324 91,427 139,087 $8,746
Nov-18 25,980 285 73,231 99,211 $6,648
Dec-18 44,820 270 60,901 105,721 $8,135
Jan-19 55,140 282 63,507 118,647 $9,541
Feb-19 33,200 276 77,952 111,152 $6,571
Mar-19 13,600 255 116,842 130,442 $4,766
Apr-19 (8,940) 255 124,689 115,749 $3,960
May-19 (3,400) 234 125,407 122,007 $4,563
Jun-19 (2,640) 255 133,140 130,500 $4,772
Total/Max 243,760 327 1,216,132 1,459,892 $74,723

Based on the last year of utility bill information i July 2018 to June 2019, the figure below shows the
demand (kW-secondary axis) and electricity usage (kWh-primary axis) over the baseline period.

Electric Utility Data Baseline Period
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Pittsgrove Township Board of Educatioedohnson Controls
ENERGY SAVINGS IMPROVEMENT PLAN

Natural Gas Usage
A detailed look at the monthly consumption (Therms) in a typical year is shown below in table format.

CONSUMPTION | NATURAL
MONTH (THERMS)  |GAS COST ($)

Jul-18 233 $315
Aug-18 501 $630
Sep-18 430 $548
Oct-18 428 $309
Nov-18 1,640 $1,925
Dec-18 5,220 $6,606
Jan-19 6,337 $7,370
Feb-19 5,352 $6,212
Mar-19 5,363 $6,222
Apr-19 2,657 $3,000
May-19 832 $962
Jun-19 211 $267

Total/Max 29,204 $34,365

Based on the last year of utility bill information i July 2018 to June 2019, the figure below shows the
Therms and natural gas cost for the baseline period.

Natural Gas UsageBaseline Period
7,000
6,000
5,000
4,000
3,000
2,000

Natural Gas (Therms)

1,000
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Pittsgrove Township Board of Educatioedohnson Controls
ENERGY SAVINGS IMPROVEMENT PLAN

Electric Usage and Demand
A detailed look at the usage (kWh), demand (kW) and total electric cost by month is shown below in table

format.
UTILITY GRID DEMAND SOLAR PPA TOTAL TOTAL UTILITY
MONTH |CONSUMPTION CONSUMPTION [ CONSUMPTION | GRID ELECTRIC
o ESSRT " | S cebren | PSR
Jul-18 (12,300) 110,920 98,620 $3,354
Aug-18 (1,200) 207 106,635 105,435 $3,816
Sep-18 9,600 273 63,035 72,635 $4,609
Oct-18 24,000 285 73,386 97,386 $5,806
Nov-18 35,400 219 58,962 94,362 $6,537
Dec-18 47,700 213 49,588 97,288 $7,412
Jan-19 41,700 198 51,390 93,090 $6,969
Feb-19 16,200 210 62,942 79,142 $4,275
Mar-19 (4,800) 189 93,345 88,545 $2,816
Apr-19 (24,900) 183 100,427 75,527 $3,466
May-19 (6,600) 207 100,981 94,381 $3,761
Jun-19 8,400 240 105,613 114,013 $3,364
Total/Max 133,200 285 977,222 1,110,422 $56,185

Based on the last year of utility bill information i July 2018 to June 2019, the figure below shows the
demand (kW-secondary axis) and electricity usage (kWh-primary axis) over the baseline period.

Electric Utility Data Baseline Period
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Pittsgrove Township Board of Educatioedohnson Controls
ENERGY SAVINGS IMPROVEMENT PLAN

Natural Gas Usage
A detailed look at the monthly consumption (Therms) in a typical year is shown below in table format.

MONTH CONSUMPTION | NATURAL
(THERMS) GAS
COST (3)

Jul-18 92 $102
Aug-18 95 $150
Sep-18 163 $228
Oct-18 942 $891
Nov-18 6,538 $7,619
Dec-18 8,027 $10,796
Jan-19 8,338 $9,718
Feb-19 6,956 $8,090
Mar-19 6,243 $7,263
Apr-19 2,292 $2,594
May-19 1,020 $1,171
Jun-19 135 $178
Total/Max 40,840 $48,801

Based on the last year of utility bill information i July 2018 to June 2019, the figure below shows the
Therms and natural gas cost for the baseline period.

Natural Gas UsageBaseline Period
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Pittsgrove Township Board of Educatioedohnson Controls
ENERGY SAVINGS IMPROVEMENT PLAN

Electric Usage and Demand
A detailed look at the usage (kWh), demand (kW) and total electric cost by month is shown below in table
format. Actual demand shown here is lower than minimum demand (44.5 kW) for billing.

MONTH | UTILITY GRID | DEMAND SOLAR PPA TOTAL
CONSUMPTION (KW) CONSUMPTION | CONSUMPTION | UTILITY GRID
(KWh) (KWh) ELECTRIC
COST
Jul-18 (1,619) 47 16,400 14,781 $608
Aug-18 716 53 15,200 15,916 $710
Sep-18 2,846 56 8,970 11,816 $665
Oct-18 4,314 51 9,960 14,274 $681
Nov-18 1,655 46 7,740 9,395 $660
Dec-18 4,483 29 5,890 10,373 $670
Jan-19 5,041 28 6,380 11,421 $717
Feb-19 3,275 28 8,540 11,815 $631
Mar-19 (20) 28 13,600 13,580 $521
Apr-19 (4,835) 25 14,900 10,065 $599
May-19 (1,958) 41 15,200 13,242 $732
Jun-19 (1,612) 35 16,600 14,988 $732
Total/Max 12,286 56 139,380 151,666 $7,926

Based on the last year of utility bill information i July 2018 to June 2019, the figure below shows the
demand (kW-secondary axis) and electricity usage (kWh-primary axis) over the baseline period.

Electric Utility Data Baseline Period
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Pittsgrove Township Board of Educatioedohnson Controls
ENERGY SAVINGS IMPROVEMENT PLAN

Natural Gas Usage
A detailed look at the monthly consumption (Therms) in a typical year is shown below in table format.

MONTH CONSUMPTION | NATURAL
(THERMS) GAS COST
$)

Jul-18 30 $71
Aug-18 18 $55
Sep-18 16 $55
Oct-18 17 $52
Nov-18 27 $62
Dec-18 1,032 $1,002
Jan-19 2,341 $2,920
Feb-19 2,123 $2,652
Mar-19 2,287 $2,669
Apr-19 2,020 $2,354
May-19 1,150 $1,316
Jun-19 44 $83
Total/Max 11,104 $13,291

Based on the last year of utility bill information i July 2018 to June 2019, the figure below shows the
Therms and natural gas cost for the baseline period.

Natural Gas UsageBaseline Period
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Pittsgrove Township Board of Educatioedohnson Controls
ENERGY SAVINGS IMPROVEMENT PLAN

Electric Usage and Demand
A detailed look at the usage (kWh), demand (kW) and total electric cost by month is shown below in table
format. Actual demand shown here is lower than minimum demand (48.6 kW) for billing.

MONTH | UTILITY GRID | DEMAND SOLAR PPA TOTAL
CONSUMPTION (KW) CONSUMPTION | CONSUMPTION | UTILITY GRID
(KWh) (KWh) ELECTRIC

COST
Jul-18 (8,150) 32 15,500 7,350 $805
Aug-18 (3,670) 37 13,700 10,030 $686

Sep-18 5,169 61 8,130 13,299 $1,030
Oct-18 4,728 60 8,350 13,078 $832

Nov-18 1,571 42 6,310 7,881 $1,135

Dec-18 9,368 41 2,800 12,168 $1,515
Jan-19 7,970 37 5,320 13,290 $1,657

Feb-19 4,369 38 7,260 11,629 $1,119
Mar-19 1,969 36 12,200 14,169 $956
Apr-19 (2,070) 35 13,900 11,830 $951
May-19 929 36 13,700 14,629 $926
Jun-19 (2,031) 48 15,300 13,269 $923

Total/Max 20,152 61 122,470 142,622 $12,537

Based on the last year of utility bill information i July 2018 to June 2019, the figure below shows the
demand (kW-secondary axis) and electricity usage (kWh-primary axis) over the baseline period.

Electric Utility Data Baseline Period
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Pittsgrove Township Board of Educatioedohnson Controls
ENERGY SAVINGS IMPROVEMENT PLAN

Natural Gas Usage
A detailed look at the monthly consumption (Therms) in a typical year is shown below in table format.

MONTH CONSUMPTION | NATURAL GAS
THERMS COST ($

Jul-18 0 $38
Aug-18 0 $33
Sep-18 0 $36
Oct-18 75 ($102)*
Nov-18 1,784 $2,102
Dec-18 1,670 $2,199
Jan-19 2,495 $2,927
Feb-19 1,986 $2,325
Mar-19 1,909 $2,237
Apr-19 1,058 $1,210
May-19 599 $696
Jun-19 0 $32
Total/Max 11,576 $13,733

*Refunded/Credited amount

Based on the last year of utility bill information i July 2018 to June 2019, the figure below shows the
Therms and natural gas cost for the baseline period.

Natural Gas UsageBaseline Period
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Pittsgrove Township Board of Educatioedohnson Controls
ENERGY SAVINGS IMPROVEMENT PLAN

Electric Usage and Demand
A detailed look at the usage (kWh), demand (kW) and total electric cost by month is shown below in table
format. Actual demand shown here is lower than minimum demand (65.3 kW) for billing.

MONTH | UTILITY GRID | DEMAND SOLAR PPA TOTAL
CONSUMPTION ) CONSUMPTION | CONSUMPTION | UTILITY GRID
(KWh) (KWh) ELECTRIC
COST
Jul-18 (14,793) 28 52,300 37,507 $630
Aug-18 (5,034) 39 48,000 42,966 $602
Sep-18 9,191 82 27,500 36,691 $2,745
Oct-18 13,324 78 28,900 42,224 $2,623
Nov-18 15,820 78 22,700 38,520 $2,995
Dec-18 14,350 66 18,400 32,750 $2,637
Jan-19 20,215 70 18,400 38,615 $3,321
Feb-19 8,595 79 25,200 33,795 $2,619
Mar-19 1,305 65 41,700 43,005 $2,532
Apr-19 (10,706) 70 46,500 35,794 $2,040
May-19 (6,071) 70 47,500 41,429 $2,228
Jun-19 (2,530) 72 52,700 50,170 $2,575
Total/Max 43,666 82 429,800 473,466 $27,548

Based on the last year of utility bill information i July 2018 to June 2019, the figure below shows the
demand (kW-secondary axis) and electricity usage (kWh-primary axis) over the baseline period.

Electric Utility Data Baseline Period
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Pittsgrove Township Board of Educatioedohnson Controls
ENERGY SAVINGS IMPROVEMENT PLAN

Natural Gas Usage
A detailed look at the monthly consumption (Therms) in a typical year is shown below in table format.

MONTH CONSUMPTION | NATURAL GAS
THERMS COST ($

Jul-18 0 $37
Aug-18 0 $28
Sep-18 0 $38
Oct-18 10 ($175)*
Nov-18 1,942 $2,277
Dec-18 3,240 $4,142
Jan-19 4,465 $5,205
Feb-19 3,916 $4,555
Mar-19 3,360 $3,910
Apr-19 1,659 $1,947
May-19 412 $487
Jun-19 21 $57
Total/Max 19,025 $22,509

*Refunded/Credited amount

Based on the last year of utility bill information i July 2018 to June 2019, the figure below shows the
Therms and natural gas cost for the baseline period.

Natural Gas UsageBaseline Period
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Electric Usage and Demand
A detailed look at the usage (kWh), demand (kW) and total electric cost by month is shown below in table
format. Actual demand shown here is lower than minimum demand (25 kW) for hilling.

UTILITY GRID SOLAR PPA TOTAL
MONTH | CONSUMPTION | DEMAND | CONSUMPTION | CONSUMPTION | UTILITY GRID
(kWh) (kW) (KWh) ELECTRIC

COST

Jul-18 1,345 18 5,617 6,962 $594
Aug-18 2,166 16 5,418 7,584 $734
Sep-18 2,493 21 3,366 5,859 $717
Oct-18 625 12 3,641 4,266 $512
Nov-18 2,398 14 1,815 4,213 $754
Dec-18 3,663 16 1,815 5,478 $834
Jan-19 3,229 15 2,576 5,805 $811
Feb-19 1,698 15 3,192 4,890 $608
Mar-19 364 13 4,739 5,103 $488
Apr-19 (1,261) 11 5,062 3,801 $569
May-19 (1,445) 13 5,090 3,645 $619
Jun-19 (873) 11 5,575 4,702 $506

Total/Max 14,402 21 47,907 62,309 $7,746

Based on the last year of utility bill information i July 2018 to June 2019, the figure below shows the
demand (kW-secondary axis) and electricity usage (kWh-primary axis) over the baseline period.
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Natural Gas Usage
A detailed look at the monthly consumption (Therms) in a typical year is shown below in table format.

CONSUMPTION | NATURAL GAS
QS (THERMS) COST (%)

Jul-18 0 $33
Aug-18 0 $37
Sep-18 0 $34
Oct-18 72 $37
Nov-18 0 $277
Dec-18 297 $408
Jan-19 376 $508
Feb-19 318 $453
Mar-19 234 $343
Apr-19 58 $111
May-19 11 ($131)*
Jun-19 0 $29

Total/Max 1,367 $2,137

*Refunded/Credited amount

Based on the last year of utility bill information i July 2018 to June 2019, the figure below shows the
Therms and natural gas cost for the baseline period.

Natural Gas UsageéBaseline Period
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Utility Escalation Rates
For purposes of calculating the extended value of the energy savings of this project, the following utility
escalation rates have been used.

Electric Annual Electric
: Natural Gas
Consumption Demand

. Start Year . Start Year . Start Year
Escalation Escalation Escalation
of of of
Rate . Rate . Rate .
Escalation Escalation Escalation

2.2% Year 1 2.2% Year 1 2.4% Year 1
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SectidBinnanci al | mpact

Energy Savings and Cost Summary

The table below provides a summary of the costs and savings associated with the measures
recommended in the ESP. The savings have been calculated based on the savings methodology detailed
throughout this report and included in the Appendix of this report. Costs for each measure have been
estimated based on project implementation experience and industry standards.

Year 1 Utility Simple
. Energy Conservation Measure ECM Hard Cost Payback

Upgrade Interior and Exterior Lighting LED

Retrofits, Lighting Occupancy Controls $ 483,098 $ 72,502
3 |Building Envelope - Weatherization $ 173,733 $ 13,516, 12.9
Water Source Heat Pump Replacement at
4 Middle School $ 300,000 $ 324 9259
5 Roof Top Units Replacement at Middle $ 498,000 s -
School
6 Con_trols Integration at Middle School on New $ 90,000 $ 7.174 125
Equipment
7 |Cooling Tower Replacement at Middle School $ 165,000 $ 159| 1036.8
8 |Boiler Replacement at High School $ 150,000 $ 5434, 276
9 Installation of Premium Efficiency Motors and $ 67,900 $ 722 94.0
Pumps
10 |Mechanical Insulation $ 36,152 $ 4,673 7.7
Micro Combined Heat and Power (CHP) at
11 Middle School $ 80,000 $ 197 406.9
12 |Solar PPA Savings $ - $51,100
Totals $ 2,043,883 $155,801| 13.5

*Year 1 Utility Savings in the above table include a 2.2% escalation on Electric and 2.4% escalation
on Natural Gas for guaranteed savings.
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The lighting retrofits recommended for this project will reduce the amount of lamps that need to be
replaced each year due to the longer lasting lamps and new technology fixtures. The LED lighting
recommended for the exterior fixtures will last much longer than the current lighting and will generate
material cost savings.

A brief description of the operational savings estimated for this project is included below. Johnson
Controls has worked with the School District to quantify the exact sources of savings by going through
past invoices and expenses. The operational savings will not be escalated.

Operational Savings for Financial Model

Years to Annual

ECM Description Carry Savings

Lighting Upgrades 5 $13,896
Roof Top Units Replacement at Middle School 2 $6,200
Cooling Tower Replacement at Middle School 2 $4,000
Boiler Replacement at High School 2 $2,000

Potential Revenue Generation Estimates

As part of the ESP for the Pittsgrove Township School District, several avenues for obtaining rebates and
incentives have been investigated which include:

A Smart Start Incentives

The estimated incentive amount for each program is listed below. Upon final selection of project scope
and award of subcontractor bids, the incentive applications will be filed.

SmartStart Incentives

New Jersey SmartStart Buildings is a statewide energy efficiency program available to qualified K-12
customers planning to construct, expand, renovate, or remodel a facility, or to replace electric or gas
equipment. Incentives are available for prescriptive measures or for custom measures that are selected
and incorporated into the project to help offset the added cost to purchase qualifying energyZfficient

equipment.
Inventive Type Estimated Amount

Lighting (Smart Start) - HS and MS $71,685
Boiler Replacement (Smart Start) - HS $3,000
Total $74,685

Elementary schools do not qualify for Smart Start rebates as Direct Install is used for the implementation
of the scope. Rebates are indicative of existing programs & subject to change based on future programs
(changes in 2020). Johnson Controls does not guaranteed any rebates carried in this project.
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The LED Lighting and facility upgrades will qualify the school will be eligible for the Energy Efficiency
Credit and the Energy Efficiency Credit pays consumers based on the permanent load reduction through
the installation of energy efficiency measures. The following Energy Efficiency Credits are estimated for
the demand reduction from lighting upgrades.

Year 1 $3,536
Year 2 $3,120
Year 3 $2,288
Year 4 $2,288
Total $11,232

Johnson Controls does not guaranteed any rebates carried in this project.
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