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1.0 INTRODUCTION & BACKGROUND

This report suimmarizes the energy audit for the East Brunswick Township Municipal Building. The two story,
approximately 43,800 square foot building houses the East Brunswick Township Police Department, Township
Court. Planming and Engineering Office, Tax Assessor’s Office, municipal offices, support space, and
mechanical rooms,

New Jersey's Clean Energy Program, funded by the New Jersey Board of Public Utilitics, 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 shall cover the energy audit for the Fast Brunswick Municipal Building.
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2.0 EXECUTIVE SUMMARY

This report details the results of the Township of East Brunswick Municipal Building, a 43,800 square foot
facility consisting of the Police Department, Township Court, Planning and Engineering Office. Tax Assessor’s
Office, municipal offices, support space, and mechanical rooms. The foliowing areas were evaluated for
energy conservation measures:

Boiler replacement
- Demand control ventilation
+ Window replacement
- Caulk Windows
+ Replace doors
+ Poor seals
+ Window air conditioner replacement
< Insulation upgrades
= Uccupancy 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 58,400 for the recommended
ECMs may be realized with a payback of 4.1 vears.

The ECMs identiled in this report will allow for the building to reduce its energy usage and if pursued
has the opportunity to qualify for the New Jersey SmartStart Buildings Program. A summary of the costs,

savings, and paybacks for the recommended ECMs follows:

ECM - 2 Instali Demand Control Ventilation

Budgetary Annual Utility Savings Potential Pavback Pavback
Cost fncentive® | (without incentive) | {with inecntive}
Llcetrieity Natural Gas Total ROJ
$ kW kWh Therms s 5 Years Years
8,300 0} 259 1,540 2,500 5.07 33 NiA
* The ECM s not cligibie for New Jersev™s Smart Start Incentive of the 2009 Application.
ECM ~ 5 Install Door Seals
Budgetary Annual Utility Savings Potential Pavback Pavback
Cost incentive® | Owithout incotive) § {with incentive}
Floctricity Natural Gas Total RO
§ kw kWh Therms S g Years Y ears
1,206 { G4 440 500 3.61 NiA 23 NiA

* The ECM s not cligible for Now Jersey’s Smart Start Incentive of the 2009 Application.
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ECM — 6 Insulate Ductwork in Mechanical Rooms

Budgatary Annual Uttty Savings Potential Payhack Pavhack
Cost incontive™ | {without tncentived | {with inconitve)
Llectricity Natural Gus Tonal RO
3 W kWh Thermns 5 § Y ears Years
S{H) i 33s H) 2 .85 NIA 4.0 NAA

* The BOM is not cligible for Now Jorsey’s Smurt Start Incentive of the 20090 Application,

ECM — 7 Replace Window Alr Conditioner

Budgetary Anmal Uility Savings Poteptial Pavback Payback
Cost Incentive® | {without incentive} | {with incentive}
Electncity Natural Gas Total RO
$ kW kWh Thorms $ 3 Years Years
2,982 {} 2,639 [ 396 1.66 N/A 73 NAA

* The BCM is not cligible for New lersey™s Smart Start Incentive of the 2009 Application,

ECM — 8 Lighting Occupancy Sensers

Budgeiary Annual Utility Savings Poiential Pavback Payback
Cost Incentive™ | (without incentive) 1 (with incentive}
flectricity Natural Gas Total ROH
H KW k'Wh Therms % kY Years Years
20,700 ¢ 38 380 § 4,500 2.22 2,700 4.6 4.0

* Incentive shown is per the Noew fersoy Smart Start Program, 2009 Lighting Controls Application.
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30 EXISTING CONDITIONS

3.1 Building General

3.1.1  Structure

The East Brunswick Township Municipal Building, a two-story, 43,800 square foot {acility, consists of
the Town Court, Police Departinent, and municipal offices, The municipal office section was constructed
in 1967, and the Public Safcty section, consisting of the Police Department and Township Court was

added in 1972

The building exterior is composed of face brick and conerete with some metal fascia built on a concrete
foundation. The walls are constructed of 127 CMU with metal studs and gypsum board on the interior,

The windows and doors are single pane glass with metal frames. One main entrance door serves the

- | numnicipal section; a second main entrance the Public Safety section.  There are several access doors
L around the perimeter, and a sallyport entrance for police vehicular traffic with prisoners.

] The roof is flat, white membrane installed in the mid 1990s. The roof drains are original to the building’s
L construction.

312 Operating Hours

The building offices are operational from 8:00 AM — 5:00 PM weekdays. The Police Department
operates 24 hours a day, seven days a week.

Court proceedings are held in the courtroom twoe mornings and one evening per weck. The courtroom is
also used for a total of six evenings per month for meetings of the Planning Board, Zoning Board, and
Township Council.

3.2 Utility Usage

The building uses electricity, natural gas, municipal water, and is connected into the municipal sewage

system.
7
% Electricity is purchased from Direct Energy and delivered by the Public Service Electric and Gas
Company {(PSE&G). Natural gas is purchased {from Sprague Energy and delivered by PSE&G. For 2008
ae the Municipal Building had an annual electricity consumption of 805,920 kWh at a cost of $121,000,

patural gas usage of 14,900 therms at a cost of $19,300, and water usage of 303,180 gallons. The
Municipal Buildings utility bill for 2608 was $140,300 for electric and gas.

The largest portion of the energy bill 1s for electricity and the average blended rate was 30.15 per kWh,
The electricity usage trend shows higher consumption during the summer cooling months, which is
typical for air conditioned office buildings m the East Brunswick, NJ area.

The majority of natural gas is used for building heating as indicative of the higher usage rend during the
colder temperature months of November through Apnl. The average blended rate for natural gas was

$1.653 per therm.

Uulity data is provided in Appendix A

New Jersey BPU - Energy Audits
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33 HVAC Systems

-~

330 Central Systems

The HVAC system is comprised of direet expansion cooling/natural gas heating rooftop units, perimeter
fin tube radiation, package terminal air conditioning units, individual room window units, and hot water
unit heaters. Two DX split systems with hot water heating cotls provide air conditioning and heating to
the lower lovel office areas. Dedicated DX split systems for cooling only provide cooling 1o the
communications equipment room and computer room. The heating hot water is produced by natural gas
fired botlers and circulated through a piping system to each heating coil.

332  Hot Water Heating Systems

Hot water is produced by two natural gas-fired Hydrotherm hot water boilers. One boiler serves the
municipal building section; the other the Public Safety section. Fach boiler is located in a mechanical
room and has a set of hot water pumps that provide circulation of the heating hot water throughout
various portions of the heating svstems.  FEach space has a manual temperature conirol valve which
reduces flow through the radiator as the space temperature increases to serpoint.

334 Controls

The direet digital control (DDC) system incorporates clectronic actuators and temperature sensors o
control the huilding’s heating, air conditioning, and ventilating systems. The DDC system has a central
user inferface used to schedule the HVAC equipment fo turn off or provide temperature setback during
unoccupied building hours.

Wall mounted thermostats control the space temperature and variable air volume (VAV) box’s supply air
temperature to the spaces. Manual tumn dial type thermostats are available for perimeter fin tube radiators.
The turn dial controls restrict the flow of heated hot water to the radiator when temperature 1s met.

34 Lighting/Electrical Systems

The Lighting systemn within the building 1s manually controlled by individual switches in the spaces. In
the first and second floor police sections, all areas except the storage rooms are mandated to be on 24/7.
In the rest of the building, the lighting is turned on and off by occupants. The lights in the public
restrooms are on as fong as the building 1s open for business, night court is in session, or a public meeting
is being held in the court/meeting room. Most of the lighting is fluorescent using F32T8 32 watt lamps.
Incandescent lamps have been changed to 23 watt compact fluorescent. Some incandescent famps still
exisi; however, they are in closets and used minimal hours per year.

The bulding’s exterior lighting consists of high pressure sodium fixtures utilizing photosensors and
timers.

3.5 Plumbing Systems

The plumbing system for the facility consists of domestic water piping, sanitary piping, and vent piping.
The systems are typical for a municipal building. Domestic hot water 1s generated by three natural gas
tank type water heaters with a combined storage capacity of 174 gallons. Plumbing fixtures include
urinals, water closets, lavatories, sinks, security combination toilet/lavatory units, showers, hose bibbs,
and floor drains.

New Jersey BPU - Energy Audits
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4.9 ENERGY CONSERVATION MEASURES
4.1 ECM-1 Condensing Boilers

Hot water used for building heat is produced by two Hydrotherm natural gas-fired cast iron boilers. One
boiler is located in the municipal building section’s mechanical room: the other in the Public Safety
section’s mechanical room. These boilers have a standard thermal efficiency rating of 80%. There are
currently more efficient units such as condensing boilers that can provide efficiencies of 93%. The encrgy
saved is defermined by comparing the difference in the efficiency levels and the annual use of natural gas
used for hot water heating.

Condensing boilers work on the principle of recovering as much waste heat as possible, which is normally
ciected into the armosphere trom the flue of a conventional (non-condensing) boiler. This design
maximizes the heat transfer from the burner and recovers usetul heat which would normally be lost with
the flue gases. When in condensing mode. (condensing boilers do not condense continually) the flue gases
give up their latent heat which is then recovered by the heat exchanger within the botler. As a result. the
temperature of the gases exiting the flue of a condensing boiler is typically 120-140°F; the temperature in
a current non-condensing botler stack is higher.

This ECM evaluates replacing the existing boilers with high efficiency condensing boilers. Replacing the
boilers would involve removal of the existing boilers and installing the new high efficiency boilers in the
same locations. Modifications to the existing piping, electrical wiring and flue stacks would also be
required. An example of a high efficiency boiler is included 1n Appendix B.

The high efficiency boilers would provide energy savings of 1,555 therms and $2.600 per year. The
equipment has an expected life of 20 years, according to ASHRAE, and total energy savings over the life

of the project are estimated at 31,100 therms and $52,000.

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

ECM — 1 Condensing Boilers

Rudgetary Annual Utility Savings Potential Payback Pavback
Cost tncentive® | (without incentive) | (with incentive)
Electricity Natural (Gas Total RO
$ kW kWh Therms 3 < Years Years
S8 800 i 1] 1560 2,600 (0,13} 1.600 23 223

* Incentive shown 13 per the New Jersey Smart Start Program, 2009 Gas Heating Application. Incentive 8 based on the purchase of four 400
3 E 2 B AP
MBH hot water boilors,

This measure 1s not recommended.
4.2 ECM-2 Demand Control Ventilation for Courtroom

Qutside air ventilation for the courtroom is presently set at the minimum code requirement for the room
when fully occupied. This fixed guantity of unconditioned outside air 1s heated or cooled to the room
temperature setpoint when the courtroom is open and HVAC unit is operating. This room is typically used
only for court sessions and town mectings and is not fully oceupied during normal building hours when
the HVAC systems are operational.

New Jersey BPU - Energy Audits
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An energy savings option would be utihization of demand control ventilation (DCV), which measures
carbon dioxide {CO-) in the return air stream to an air handler and adjusts the outside air ventilation fo
mamtam a CO; setpoint. An increase in CO; s representative of an increase in the number of occupants in
a space. Outside air dampers will modulate and allow only the required amount of outside ventilation
needed to match room occupancy. By controlling the ventilation based on occupancy, savings of natural
gas and electricity can be achieved.

To determine savings, the energy needed for full constant outside air ventilafion requircments was
compared to the energy needed for variable ventilation based on room occupancy, The outside air CFM
rates are based on equipment information and code requirements for outside air ventilation. Hourly
weather bin data for heating and cooling periods along with current room temperature sctpoints were used
to determine the savings.

x

Implementing DCV would require installation of a CO, sensor, upgrades to the outside air damper
actuators, control system programming, and clectrical wiring modifications.  Annual energy savings of
2,300 will be realized since fess energy will be required to heat and cool the outside air.

L

The equipment has an expected life of 20 vears, according to ASHRAE, and total energy savings over the
life of the project arc estimated at 51,800 kwh, 20,690 therms and $50,600.

o

k.

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

ECM - 2 Install Demand Control Ventilation

Budgetary Annuai Utitity Savings Potential Pavback Payback
Cost Incentive® | {without incentive} | {with incentive)
Electricity Nataral Cas Totut ROI
g kW KWh Therms S 3 Years Years
30 3 2.590 1,344 2.300 3.07 NIA 332 N/A
* The ECM is not cligible for New Jersey’s Smart Stant Incentive of the 2009 Application.

| | This measure 1s recommended.
4.3 ECM-3 Replace Windows
=

The windows are single panc glass and original to building construction. The windows incur increased
infiltration, cold drafts, and excessive heat loss. This ECM evaluates replacement with new energy
efficient windows.

This measure was calcuiated by determining the square footage and perimeter length of the single pane
windows. The building has over 1,800 square feet of window arca. Weather bin data determined heating
and cooling hours and assoctated energy savings.

The equipment has an expected life of 20 years, according to ASHRAE, and total encrgy savings over the
life of the project are estimated at 14,930 kwh, 29,960 therms and $48.400.

As with most window replacement projects, the energy saved does not alone justify the project. Although
window replacement is pot recommended due to the long payback, additional considerations may be
improved comfort and appearance.

New Jersey BPU - Energy Audits
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The implementation cost and savings related to this ECM are presented in Appendix D and summarized
as follows:

ECM - 3 Heplace Windows

Budgetary Annual Uity Savings Potential Pavback Payback
{lost fncentive™ 1 {(without incentive) | (with incentive}
Pleeiricity Natural Gas Total RO
s BW kWh ‘Therms $ 3 Yzars Y ears
52,260 0 A §.A400 2 400 (0057 NiA 213 N/A

* The ECM is not eligible for Now Jersey’s Smart Start Incentive of the 2009 Application.

This measure 1s not recommended.
4.3A FECM-3A Caulk Windows

In Heu of window replacement the ECM cvaluates the installation caulk around the perimeter of each
existing window at the location where the glass connects to the window frame. The windows are original
to the building construction and the glass/frame seal has worn due to age. Installing caulk will reduce
infiltration, eliminate cold drafts, improve employce comfort and save energy.

This measure was calculated by determining the perimeter length of the single pane windows. The
building windows have over 1,500 lincal fect of window frame. Weather bin data determined heating
and cooling hours and associated encrgy savings.

High grade window caulk has an expected life of 10 vears, according to the manufacturer, and total
energy savings over the life of the project are estimated at 5,640 kWh, 6,070 therms and $10,900. CHA
estimated the cost to caulk each window at $140-5160 per window, il a contractor was used for this effort.
As such, the total budgetary cost was estimated at approximately $14,700 for all the windows, which
resuits in a pavback of 13.5 vears.

Although window caulking is not recommended due to the long pavback, additional considerations may
be improved comfort. The overall cost could also be lower if the town utilized in house labor and applied
caulk only to windows located in occupied office arcas. CHA estimated the budgetary cost without
contracted labor would be approximately 55,700 for all the windows, which results in a payback of 5.2
vears if done in-house. Good quality caulk 1s recommended as the life expectancy of caulk varies from 3
to 10 years.

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

ECM - 3A Caulk Windows

Budgetary Annual Liility Savings Potential Pavback Payback
Cost Incestive® | {without incentive) | fwith meentive)
Fleciricity Naural Cras Total 3
3 hW K Wh Therms S 3 Y cars Y eurs
14700 { S04 G HRELE (.26 N/A 135 NIA

* The BECM (s not oligible for Noew Jersey’s Smart Start Ineentive of the 2009 Apphcsiion.

This measure is not recommended, unless it is performed by in-house mantenance staft.

New Jersey BPU - Energy Audits
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4.4 ECM-4 Replace Doors

The doors are original 1o the building’s construction, and include significant areas of single pane window
glass. Installing new doors with insulated glass and tight fitting seals around the perimeters will reduce
infiltratton and save energy.

This measure determmed the square footage, permmeter length, and gap spacing of the doors, Weather bin
data calculated heating and cooling hours, and energy savings.

The cquipment has an expected life of 20 vears, according to the manufacturer, and total energy savings
over the Life of the project are estimated at 13,660 kWh, 11,920 therms and $21.700. As with window
replacement. the energy saved does not alone justify the project. Additional considerations would be
improved comfort and appearance.

The implementation cost and savings related to this ECM arc presented in Appendix F and summarized
helow:

ECM -4 Replace Doors

Budgetary Anneal Utitity Saviags Potential Payback Payback
Cost Fneontive™ | (without incentive) 1 (with incontive}
Flectrieity Natural (as Total RO
3 kW EWh Therms s 3 Yeurs Y eors
15,400 ] 680 60} 1100 041 N/A 14.2 N/A

* The ECM 15 not cligible for Now Jersey’s Smart Start Incentive of the 2009 Application.
This measure is not reccommended.
4.5 ECM-5 Install Door Seals

The doors are original to the building’s construction and the gaps around the door perimeters are a source
of air infiltration. Installing door scals and weatherstripping will reduce infiltration and save energy.

This measure determined the perimeter length and gap spacing of the doors.  Infiltration reductions and
the associated energy savings were then calculated by using weather bin heating and cooling hour data.
The equipment has an expected ltfe of 10 vears, according to the manufacturer, and total energy savings
over the life of the project are estimated at 6,400 kWh, 4,400 therms and §8,000.

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

New Jersey BPU - Energy Audits
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ECM — 3 Install Door Seals

Budgotary Anmat Unlity Savings Potential Pavhack Payback
Ciost Incontive® | {without ncentived 1 Owid incentive)
Eleatricity Matural Gias Total R{H
g 4% kWh Therms &) & Years Y ears
1,860 g 640 448 290 181 A 2.3

¥ The #

3 is not oligible for New Jorsey’s Smart Start Incontive of the 2009 Application.
This measure is recommended.
4.6 ECM-6 Ensulate Ductwork in Mechanical Rooms

Approximately 130 square feet of supply air ductwork in the lower level mechanical rooms is lacking
msulation.  This causes heat gain/loss into the unconditioned mechanical room, which wastes energy. It
is recommended that fiberglass duct insulation wrap be installed. The proposed insulation would be 27
thick and have an R value of 6.8,

The energy saving calculation for this measure compared the heat gain/loss through insulated and un-
insulated ductwork and utilized weather bin heating and cooling hours. Implementing this measure is
relatively simple hecause the ductwork 1s in an open area in the mechanical room.

The duct insulation would provide energy savings of $200 per year. The equipment has an expected life
of 24 years, according to ASHRAE, and total energy savings over the life of the project are estimated at

R.100 kwh, 2.300 therms and $5,100.

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

ECM — 6 Insulate Ductwork in Mechanical Rooms

Budgetary Annual Utility Savings Potential Pavback Payback
Cost Incentive® | {without incontive | (with incentived
Elcetricity Natural Gas Total RO
& KW kWh Therms S % Y cars Yonars
S0 G 133 H) 260 4.85 NiA 4.1 NAA

* The ECM is not chigible for Now Jorsey™s Smart Start Tncentive of the 2009 Application.

This measure is recommended.

4.7 ECM-7 Replace Window Air Conditioner

The Print Room has one 24,000 BTUH window air conditioning unit providing cooling for this room. In
general, window AC upits are inefficient. New air conditioning technology has much higher energy
efficiency ratios {EER} and can save energy compared to window stvie units. This measure evaiuates

mstailing a ductless split system in place of the existing window air conditioner.

The energy savings were determined by comparing the existing unit’s EER of 94 to the EER of the
23 g A A b panng g
proposed sphit system unit which 15 13, It is assumed that the air conditioner runs constantly when the

New Jersey BPU - Energy Audits
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outdoor air temperature 18 above 60°F., as the umit is needed to assist with print room humidity control.
The difference between proposed and existing annual electric usage is the projected encrgy savings.

Implementation of this measure would require installing the condenser/compressor unit of the proposed
spiit svstem on the ground or wall outside the building. Refrigerant tubing and wiring would be instailed
between the cutside unit and the wall mounted cooling umit i the Print Room.

For this ECM, CHA used equipment specifications and costs from a similar unit that the township had
recently purchased. The cquipment has an expected life of 20 years, according to ASHRAE, and total

cnergy savings over the life of the project are estimated at 32,780 kWh, and 57,920.

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

ECM -7 Replace Window Air Conditioner

Budgcetary Annual Utility Savings Potential Payback Pavback
{lost Incentive® § {without meentive) | (with nceative)
Eleotricity Natural Cias Total RO
s W KWh Therms B & Years Years
2982 0 2,639 ] 366 1.66 N/A 7.3 N/A

* The BECM is not eligible for Now Jersey™s Smart Start Incentive of the 2609 Application.
This measure is recommended.
4.8 ECM-8 Lighting Occopancy Sensors

It is propeosed that occupancy sensors be installed in selected rooms fo 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 utitizing passive
infrared or ultrasonic type occupancy sensors to turn off lighting while the space 1s not in use. Occupancy
sensors were not considered in the mechanical rooms, hallways, 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 unsale condition. Sensors were also not considered for the Police Department as lighting for
this ares s mandated to be on 2477,

Passive infrared devices detect the motion of heat from one area to ancther. They operate on a line-of-
sight mechanism and work best over distances less than 13-feet. Ultrasonic devices detect movement by
emitting sound waves. Meotion of any kind will disrupt the reflected frequency, allowing the sensor to
detect movement and automatically control the on and off switching of the lighting.

Annual energy savings for this ECM are 38380 kWh and $5.800. The arcas which will benefit the most
gre the courtroom, restrooms, single oceupant offices, print reom, and computer room.  In general, the
restrooms, single occupant offices, print room and computer room can be equipped with standard wal
mounted occupancy sensors (passive intrared it unobstructed, or ultrasonic if switch s obstructed). Due
to the courtroom’s size, it should be equipped with several ceiling mounted ultrasonic occupancy sensors,
A highting contractor can help the township determine the number and types of sensors ultimately
required.

New Jersey BPU - Energy Audits
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The equipment has an expected life of 15 vears, according to the manulacturer, and total energy savings
over the life of the project are estimated at 575,700 kWh, and $67.500.

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

ECM — 8 Lighting Occupancy Sensors

Budgetary Arnnual Uniliey Savines Putential Pavback Pavback
Cast Incentive® | {without incentive) | (with incentived
Elgetricity Natural Gas Total RO
s W kWh Thorms 5 g Years Y curs
26,760 G 38,380 & 4,501 222 3,70 48 44

* Incentive shown 1§ per the New Jersey Smart Start Program, 2006 Lighting Controls Application. Incontive is 520 per wall mounted sensor and
$35 per cotling mowrited sensor

This measure 1s recommended.

4.10 Potential Incentives

The East Brunswick Municipal Building energy conservation project may be eligible for incentives by the
New Jersey Office of Clean Energy. The largest incentives available will be for the New Jersey Pay for
Performance (P4P) Program, The P4P program 1s designed for qualified energy conservation projects in
tacilities that consume a minimum average electric demand of 200 kW per month (total of 12 months
peak demand/12). Facilities that meet this eriterion must also achieve a minimum performance target of
15% by using an approved simulation modeling tool before and after construction.  Implementing the
measures recommended in this report will result in approximately an 8.5% reduction in annual utiities
usage. Thus, addittonal measures not recommended in this report would need to be implemented to allow
the building to achieve at least a 15% reduction. To utilize this program, a P4P Partner would need to be
engaged. The 200 kW/month average mimmum has been dropped so any structure can apply. This new
incentive structure wiil be in eftfect until December 31, 2009,

Incentives for this program include the following:

- Incentive #1: The P4P Program pays $0.05 per square foot to a maximum of $50.000 or 50% of
facility annual encrgy cost for the P4P Partner to develop an Fnergy Reduction Plan (ERP). This
incentive i1s pard after approval of the ERP and signed Instaliation Agreement. Applicant must agree
to commit to implementation of the ERP within 6 months or the ncentive must be returned o the
state. For the 43,800 square foot Municipat Building this corresponds to $2,190.

Incentive #2: Paid afier installation of recommended measures; base incentives deliver 50.11/kWh
and $1.10/therm not 10 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 mncentives deliver $0.07kWh and $0.70/therm not to exceed 20% of total project
cost.

Combining Incentives #2 and #3 will deliver a total of S0/ kWh and §1.80/therm not to exceed 50% of
total project cost. Incentives for #2 and #3 are increased by S0.005/kWh and 30.05%/therm for cach
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percentage increase above the minimum performance target caleulated 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 under the New
Jersey SmartStart Buildings incentive program. Prescriptive measures are paid after mstallation and no
energy savings verification will be required. There are incentives available under this program for the gas
heating botler replacement (ECM-1), window air conditioning unit replacement (ECM-7) and the lighting
control occupancy sensors {ECM-8) suggested in this study.

The gas heating, electric unitary HVAC replacement and lighting control occupancy sensor energy
reduction incentives were caleulated utilizing the New Jersey SmartStart Building Equipment incentive
program. This program provides incentives dependent upon the existing equipment type and proposed
equipment retrofit measure. 1f East Brunswick qualifies and cnters into the New Jersey Pay for
Performance Program, gas heating, window air conditioner replacement and lighting control will be
inciuded in total building energy usage and savings. Applicants cannot apply for both programs for the
same project.

New Jersey BPU - Epergy Audits
Page 13 0f 20



5.0 ALTERNATIVE ENERGY SCREENING EVALUATION

3.1 Geothermal

Greotherma! heat pumps (GHP) transfer heat between the constant temperature of the earth and the
building to mantain the building’s interior space conditions. Below the surface of the carth throughout
New Jersey the temperature remains in the low 50°F range throughout the vear. This stable temperature
provides a source for heat in the winter and a means to reject excess heat in the summer. With GHP
svstems, water is circulated between the building and the piping buried in the ground. The ground heat
exchanger in a GHP system s made up of a closed or open loop pipe system. Most common is the closed
loop in which high density polycthylene 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 antifrecze/water solution that acts
as a heat exchanger. In the summer, the water picks up heat from the butlding and moves it to the ground.
In the winter the system reverses and fluid picks up heat from the ground and moves it to the building.
Heat pumps make collection and transfer of this heat to and from the building possible.

The building has a mixwure of HVAC systems including air handlers with DX ceils, package rooftop
units, and gas fired boilers delivering hot water to fin tube radiation and cabinet unit heaters. To take
advantage of a GHP system, the 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 the removal of the existing heating and cooling system with the exception of the boilers.

This measure 1s not recommended due to the high cost to replace the existing systems.
5.2 Solar
52,1 Photovoltaic Rooftop Solar Power Generation

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

The PVWATTS solar power generation model was wtilized to calculate PV power generation. The New
Jersey Clean Power Estimater provided by the New Jersey Clean Inergy Program is presently being
updated; therefore, the site recommended use of the PVWAT solar grid analvzer version 1. The closest
city available in the model is Newark, New Jersev and a fixed tilt array type was utilized to caleulate
encrgy production. The PYWAT solar power generation model is provided in Appendix K.

The State of New Jersey mncentives for non-residential PV applications is §1.00/watt up to 50 kW of
installed PV array. Federal tax credits are also available for renewable energy projects up to 30% of
installation cost. Municipalities do not pay tederal taxes; theretfore, would not be able to uniize the federal
tax credit incentive.

Installation of {PVy arravs in the state New Jersey will allow the owner fo participate in the New Jersey
solar renewable energy certificates program (SREC). This is a program that has been set up fo allow
entitics with large amounts of cnvironmentally unfriendly emissions to purchase credits from zero
emission (PV) solar-producers. An aliernative compliance penalty {ACP) is paid for by the high emission
producers and 18 set each vear on a declining scale of 3% per vear. One SREC credit s equivalent o
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OO0 kitowatt hours of PV electrical production; these credits can be traded for period of 15 vears from
the date of installation. The vost of the ACP penalty for 2009 is $689; this is the amount that must be
paid per SERC by the high emission producers. The expected dollar amount that will be paid to the PV
nroducer for 2009 is expected to be S600/SREC credit. Payments that will be received from the PV
producer will change from year to vear dependent upon supply and demand. Rencwable Energy
Consultants is a third party SREC broker that has been approved by the New Jersey Clean Energy
Program. As stated above there is no definitive way to calculate an exact price that will be received by the
PV producer per SREC over the next 15 vears. Renewable Energy Consultants estimated an average of
5487/ SERC per vear and this number was utilized in the cash flow for this report.

The East Brunswick Municipal Building had a maximum kW demand of 208 ¥W and a2 minimum kW of
115 kW over the previous 12 months. The monthly average over the observed 12 month period was 164
kW. The tfacihity’s existing load should justify the use of the maximum incentive cap of 530 kW of
installed PV solar array; therefore, a 30 kKW system size was selected for the calculations. The system
costs for PV installations were derived from the most recent NYSERDA {(New York State Energy
Rescarch and Development Ageney) estimates of total cost of system installation. 1t should be noted that
the cost of installation is currently S10 per watt or $10,000 per kW of installed system. This has mcreased
i the past few vears due to the rise m national demand for PV power gencrator systems. Other cost
considerations will also need to be considered. PV panels have an approximate 20 year kLife span;
however, the inverter device that converts DU electricity to AC has a life span of 10 to 12 vears and will
need to be replaced multiple times during the useful life of the PV system,

Photovaltaic (PV) Rooftop Solar Power Generation — 50 kW System

New New
Jersey Jorsey
Hudgetary Annual Utihity Savings Total Rencwable | Renewable | Pavback Payback
Encrgy {without {with
Cost Savings [soentive® SREC** incentive) meentives)
Electricily Natural Gas Total
$ W kWh Therms b 5 & & Yoars Y cars
SOG.000 {3 59200 {3 RO900 1 8900 50,006 28,800 =3} 11.9

*incentive based on New Jersey Renewable Encrey Program for non-residential applications of §1.00 per Wait of wstaticd capacity
o ¥ : 23 gt R pp ) P £ ¥
** Pstimated Solar Reacwable Energy Corfifieste Program (SREC) for 13 vears at S487/1000 kWwh

This measure is nof recommended at this time due to the jong payback period; however it could be a
potentiaily viable rencwable measure to be considered 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 gather the sun’s energy to heat water, another thud, or
air. An absorber in the collector converts the sun’s energy into heat. The heat is then transferred by
circulating water, antifreeze, or sometimes air ic another location for immediate use or storage for iater
utilization. Applications for active solar thermal energy include providing hot water, heating swimming
pools, space heating, and preheating air in residential and commercial buildings.

A standard solar hot water system 18 typically composed of solar collectors, heat storage vessel, piping,
circulators, and controls. Systems are typically integrated to work alongside a conventional heating
system that provides heat when solar resources are not sufficient. The solar collectiors are usually placed
on the roof of the butlding, oriented south, and tilted arcund the site’s latitude, to maximize the amount of
radiation collected on a vearly basis,
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Several options exist for using active solar thermal systems for space heating. The most common method
involves using glazed collectors to heat a Hguid held in a storage tank (similar to an active solar hot water
system}. The most practical system for Fast Brunswick would transter the heat from the panels to thermal
storage tanks and transfer solar produced thermal energy to use for domestic hot water production.

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 instaliation cost for the thermal applications, however the
Township of East Brunswick docs not pay Federal taxes and, therefore, would not benetfit from this
program.

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

Solar Thermal Domestic Hot Water Plant

New Jersey
Buadpotary Annual Utility Savings Total Renewable Payback Payhack
Energy (without {with
Cost Savings {ncentrve meentive} mneentive)
Eleetricity Nutoral {iay Totl
b KW kWh Therms $ 3 $ Years Years
39, 900 4 4 36{) 1,000 1,000 NA =30 NA

* No incentive is available m Now Jorsey at this time,
This measure is not recommended.
5.3 Wind

Small wind turbines usc a horizomtal axis propeller, or rotor, to capture the kinetic energy of the wind and
convert it into rotary motion to drive a generator which usually 1s designed specifically for the wind
turbine. The rotor consists of two or three blades, usually made from wood or fiberglass. These materials
give the turbine the needed strength and flexibility, and have the added advantage of not interfering with
television signals, The structural backbone of the wind turbine is the mainframe, and includes the ship-
rings that connect the wind turbine, which rotates as it points into changing wind directions, and the fixed
tower wiring. The tail aligns the rotor into the wind.

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

The New Jersey Clean Energy Program for small wind installations has designated numerous pre-
approved wind turbines for installation i the State of New lJersev. Incentives for wind turbine
instaliations are based on kilowatt hours saved in the first vear. Systems sized under 16,000 kWh per year
of production will receive a $3.20 per kWh incentive. Systems producing over 16,000 kWh will recetve
$51,200 for the first 16,000 kWh of production with an additonal $0.50 per kWh up 0 a maximum cap
of 750,000 kWh per vear. Federal tax credits are also available for renewable energy projects up to 30%
of installation cost for svstems less than 100 kW, However, as noted previoushy, municipalities do not pay
federal taxes and 1s, therefore, not cligible for the tax credit mcentive,

The most important part of any small wind generation project s the mean annual wind speed at the height
of which the wrbine will be instatled. In the Fast Brunswick area, the map indicates a mean annual wind
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speed of 10 miles per hour. For the butlding, there are site restrictions, Parking lots, radio communication
towers, trees, and local residential housing would greatly affect a tower location.

An aerial satellite image of the municipal site and wind speed map is included in Appendix M.
This measure 15 not recommended due to the low mean annual wind speed.
5.4 Combined Heat and Power Generation (CHP)

Combined heat and power, cogeneration, is self-production of elcctricity 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, nstitutional, educational institutions, and multifamily residential facilities. CHP systems
that are commercially viable at the present time are sized approximately 50 kW and above, with
numerous options In blocks grouped around 300 kW, 800 kW, 1,200 kW and larger. Typically, CHP
systems are used to produce a portion of the electricity needed by a facility some or all of the time, with
the balance of electric needs satisfied by purchase from the grid.

Any proposed CHP project will need to consider many factors, such as existing system lfoad, use of
thermal energy produced, system size, patural gas fuel availability, and proposed plant location,

The Municipal Buiiding has sufficient need for electrical generation and the ability to use most of the
thermal byproduct during the winfer. Therma! usage during the summer months is low, and thermal
energy produced by the CHP plant will be wasted. An absorption chiller could be instalied to utilize the
heat to produce chilled water: however, there is no chilled water distribution system in the building.

The most viable option for a CHP plant would be a reciprocating engine natural gas-fired unit. However,
since the building s located in a residential area, noise may be an issue.

This measure 13 not recommended due to Bimited use of summertime heat.
5.5 Biomass Power Generation

Biomass power generation 1s a process in which waste organic materials are used to produce electricnty or
thermal energy. These materials would otherwise be sent to the fandfill or prciicd 1 the atmosphere, To
participaie in NICEP's Clustomer On-Site Renewable Energy program, participants must instalf an on-site
sustamable biomass or fuel cell epergy generation system, Incentives B bo-power installations are
available o support up o EMWde of rated capacity

FClass [ organic residues are ehgible for funding through the NJCEP CORE program. Class T wastes
ichude the following renewable supply of organic material

Wood wastes not adulterated with chemicals, glues or adhesives

Agricultural residues (comn stover, rice hulls or nut shells, manures, poultry litter, horse manure,

ete} and/or methane gases from landfills

Food wasltes

Municipal tree trimming and grass clipping wastes

Paper and cardboard wastes

Non adulterated construction wood wastes, pallets
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The NIDEP evaluates biomass resources not identified in the RPS.
Examples of eligible facitities for a CORE incentive include:

Digestion of sewage sludge

Landfiil gas faciiities

Combustion of wood wastes to steam turbine

Gasification of wood wastes to reciprocating engine

Gasification or pyrolysis of bio-solid wastes to generation equipment

* from NJOCE Websie

This measure is not recommended because the site does not have room to store the waste organic
materials, noise issues, and potential zoning ssues.

5.5 Demand Response Curtailment

Presently, electricity is delivered by PSE&G, which receives the electricity from regional power gnd
RFC. PIM is the regional transmission organization (RTO) that coordinates the movement of wholesale
electricity in all or parts of 13 states and the District of Columbia includmg the State of New Jersey.

Utility Curtailment is an agreement with the PIM regional transmission organization and an approved
Curtailment Service Provider (CSP) to shed electrical load by either tuming major equipment off or
cnergizing 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 PIM offers incentives to the CSP to participate in this program. Enrolling in the program will require
program participants to drop electrical load or turn on emergency generators during high electrical
demand conditions or during emergencies. Part of the program also will require that program participants
reduce their required load or run emergency generators with notice to test the system.

A PIM pre-approved CSP will require a minimum of 100 kW of load reduction to participate in any
curtailment program. The facility has a 100 KW emergency back up generator, however there 1s
insufficient connected building load to achieve the required minimum 00 KW of load shedding.

This measure is not recommended because the facility does not have the ability to shed the required
minimum load reduction.
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6.0 EPA PORTFOLIO MANAGER

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

The Municipal Building is considered a moderate energy consumer per the Portfolio Manager. With a
Source Energy Intensity of 245 kBTU/Mt /vear the EPA has scored 59 out of 100. Several factors are
attributable to this score, including wasted cnergy from several factors including mefficient HVAC
equipment, lack of ventilation control, and single pane glass doors and windows.

Reducing energy loss associated with equipment replacement, installing demand control ventilation,
installing door seals and reducing the lighting hours of operation will increase the Municipal Building’s
score. If al the recommended measures are impliemented, it is projected that an cnergy star rating of 66
can be obtained. Obtaining & score of 75 or higher out of 100 would be required to make the East
Brunswick Township Municipal Building eligible for Energy Star Rating.

A full EPA Energy Star Portfolio Manager Report is located in Appendix N. The user name and password
for the Municipal Building’s EPA Portfolio Manager Account was given to Dan Losik, Assistant Dircctor
of Parks and Public Works.

New Jersey BPU - Energy Audits
Page 19 of 20



7.0 CONCLUSIONS & RECOMMENDATIONS

The encrgy audit conducted by CHA at the Township of East Brunswick Municipal Building in East
Brunswick, New Jersey identified potential ECMs for door seals, insulation upgrades, demand conirol
ventilation, and occupancy sensors. Potential anpual savings of $8,400 may be realized for the

recommended ECMs, with a summary of the costs, savings, and pavbacks as follows:

ECM — 2 Install Demand Control Ventilation

Annual Unility Savings Potential Pavbuck Payhack
Incentive™ | {without incentve) | {with incontive}
Fleatricily Natural (ras Total RO
& KW KWh Therms ; b3 Years Years
831 0 e 1,546 2 50 347 NiA 3.3 NAA
* The BCM w5 not ehigible for Now Jorsey’s Smart Start Incentive of the 20069 Application,
. ECM — 5 Install Door Seals
» Budgetary Annuai Uity Savings Potennial Pavback Pavback
%ﬂé Cost Incentive® | {without incontivey | {with moeentive)
- Flectricity Natural Gas Total RO
$ kW kWh Therms 5 kY Yoars Ygars
1800 0 640 340 800 .61 N/A 2.2 N/A
* The ECM is not eligible for New Jersey’s Smart Start {ncentive of the 2009 Application.
ECM — 6 Insulate Ductwork in Mechanical Rooms
Budgetary Annuat Unlity Savings Potential Pavback Pavback
Cost fncentive® 1 fwithout inconnived | (with ineontive)
Eleetricity Natural Gias Totat RN
8 KW kWh Therms Ay 5 Years Years
%’ﬁ Q01 0 335 100 200 4.83 NIA 41 N/A
% * The EOM s not cligible for New Jorsey’s Smart Start Incentive of the 2009 Application.
e ECM — 7 Replace Window Air Conditiener
L RBudgetary Annual Uity Savines Pasential Payback Pavhack
Cast Incentive® | twithout incontive) | {with incentive)
Eleciricity Natural {ias Total RO
5 kW kKWh Therms Ay < Years Years
2987 (4 2639 & 366 .60 NIA 7.5 NiA
* The BOM s not oligible for Now Jersey's Smart Start Ineentive of the 2009 Application,
ECM — 8 Lighting Occupancy Sensors
Budgetary Annual Lty Savings Potentiz Paviack Pavhack
Cosl incentiva® | {without inceniivel | {with incentivel
Floctrieity Natural Gas Total RO
& KW EWh Therms & s Y cars Yoars
i EERISE } 4,51 222 2,700 4.0 4.0

* Ingemitve shown 15 por the Now Jersey Sran Start Program, 2000 |

ting Controls Application
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APPENDIX A

Utility Usage Analysis




New Jersey BPU Energy Audit Program
CHA#20380
Buitding: East Brunswick Township Municpal Bullding

Accourtt Number: 62 208 286 50 Meter Number 778012436 Rate LPLS
Pubiic Service Electric & Gas Company [PSELG!E

Elecinicity
Arnua Secuntizalion
Sevice Charge Damand Orpeak off-peak Socimta! Benafit Transition Eiafivary Generation  Transrission Supply gn-peak Supply off-peai Supply Total
KW W ki K KAH W Tolal K s KWh [ Tolal
§37z2.4 339737 35.00 EE3.40 $i01.93 338155 558188 $1.894.74 316218 3780 43 73457 2230334 35,317 8D
§3¥2 11 $392.21 30.00 $88.33 35304 $334.34 $557.73 $1.838.78 38188 S2EE 41 $2. 782 10 %1 88820 35.21B 670
$372.44 330221 E0.00 491 47 $84.61 £341 02 FEBR G2 $1,860.34 $161.86 5288 94 32 86504 203815 $5,354.08§
37214 $428.33 $0.09 84147 510350 $357 3% $588.09 31.348.81 $161.98 S8 64 52,797 21 $2.152.83 55,400,844
37211 5562.51 $0.00 310824 4723 337838 383123 $3.150.70 516188 578894 33,328.42 $2.011.48 £5.790.77}
$372.11 $707.01  $1.68202 £135.94 512075 £470.54 §784.68 §4,272 .81 $483.42 28886 54,831.03 87 ET7E 20 $8,288.801"
$372.114 366056 R15715Y $143.22 $14% 68 §827.07 387056 $4.282 11 554784 328874 6,094 65 §I4258% B10.757.28
EXEFA SEFOHE 5158809 $136.43 12128 347226 ITET 85 5415680 $547 94 L2EB.T4 5597207 $3.080.80 $10,28865)
$37211 36B5.72  $1.583.81 5152.12 $140.61 $536.43 $854.93 $4,345.73 45947 G4 28874 56,683.0C 3359571 $11.516.29
$372.11 $E34.7 50.00 $107.15 396.18 $369.97 362166 5220183 $946.13 25464 $4,087.47 $2,242.66 £7.580.90
37211 §531 55 §0.00 344 85 $92.00 $364.81 857370 $2.029.82 $844 03 2348 $3,130.83 $2.004.43 $8,380.74f:
$372.11 $433.49 $0.00 208 51 59651 4384 40 557530 $£1,968.32 584403 2301.45 $2,5897.44 $1,967 83 $6,210 .85}
337211 §3TE.Y3 $0.00 $123.34 §132.78 47405 $570.32 51,9649.31 35,679 72F
F372.1 $371.57 $6.00 $111.38 $117.19 $377.21 §520.18 51 BELEZ $5,885 862}
§372.11 $397.37 30400 $123.74 §128.83 3416 85 3574.66 §2.01376 3600838}
F3v2. 1t $423.47 30.00 $146.30 315576 5498.53 65751 $2.283.38 $6,354 481
$372.68 $504.37 2000 $96.51 96 .51 %384.40 $H75.50 $2.118.77 $6,309.271
$374.60 $BBT.06  $1.386.68 3181.02 517513 5581.42 FR0T BT 54,097.72 $7.025.34
S6,701 14 227 $7.830 52,121 52,165 §7,5685 §11.775 347 524 $6.881 33,528 348,315 520,288 3125 662
54,468 36,347 S6. 148 31,5613 31,484 $5.332 38,054 333,308 $5,678 51,764 $28 876 516,318 590,100

Elestricity
Defivery Supply

Cust Blended Rate  Unit Cost  Unit Cost
Pariod WWH KoY i3 ESNTHE (AWh]  (BAWh
17182008 58,740 12320 FAZ 54 1228 00323 00908
2/13/2008 55,840 1F1ED 7057 48 01264 0.0328 0.00935
31472008 56,960 12180 721443 41267 G.0327 3.0540
A1 472008 59.680 13285 734875 G123z 0.0327 (.0008
AERRC T vy 63,200 174,45 7A41.47 01257 00340 5.0918
671342008 78,560 21820 12,562 .81 {1508 3.0544 3.1065
7i152008 87,200 0485 18,038.37 (1735 {3.0481 3.1234
BI12/2008 ¥R BAG FOR 00 14 446,55 01831 5.0527 £.1304
S/15/2008 &9.500 Z06.4G 15.882.02 0.4770 &.0485 (1285
10/13/2008 62.240 186 8D 9.782.73 5.1572 0.0384 §.1218
1111042008 57,440 164,80 &410.56 0.1464 (.0383 G111
122008 57,600 13440 816317 01418 0.0340 51878
1/3/2009 56,480 11680 7ETR03 0.1380 0.0354 01006
2i4/2008 5,240 115245 FEAB 24 0.1564 0.0372 0.1191
3472009 55,520 12320 8.623.14 (3.1445 003683 01082
4642009 66,400 131.20 8.637.87 0.1301 0.0344 5.0857
572009 66,400 184,00 £.519.04 §.1283 G038 £.0064
BAYZ008 77.440 180.80 1112368 3.1436 .0529 BAR07
Total 1,178,400 219 % 172085 0 1aR7 0.0402 {.1088

Most Recernt
12 months 8045 440 208§ 12354778 51534 0.0414 (.1120
Muonthiy Ave. 67,120 64 $10,296 0.1534 0.0414 0.1120

Suppler for Period 171548 through 12/1048 - PSE&G
Suppler for Period 1/3/08 through 6/3%/09 - Direct Energy




