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DOITIE‘-TECh, Inc. 510 Thornall Street, Suite 170
Edison, NJ 08837

Tel: 732.590.0122
Fax: 732.590.0129

October 2, 2009

Mr. Michael Leary

School Business Administrator
205 Conklintown Road
Wanaque, NJ 07465

Re: EXECUTIVE SUMMARY FOR LAKELAND REGIONAL HIGH SCHOOL BOARD OF EDUCATION
STATE OF NEW JERSEY LOCAL GOVERNMENT ENERGY AUDIT

Dear Mr. Leary:

Dome-Tech was retained by Lakeland Regional High School Board of Education, as a pre-qualified participant in
the New Jersey Local Government Energy Audit Program, to perform an energy audit. The objective of the
energy audit was to evaluate the schools’ energy consumption, establish baselines for energy efficiency and
identify opportunities to reduce the amount of energy used and/or its cost.

The scope of the audit is standardized under the Program, and consisted of the following:

Benchmarking historic energy consumption utilizing EPA Energy Star’s Portfolio Manager
Characterizing building use, occupancy, size, and construction

Providing a detailed equipment list including estimated service life and efficiency

Identifying and quantifying energy conservation measures (ECMs)

Evaluating the economic viability of various renewable/distributed energy technologies

Performing a utility tariff analysis and assessing savings potential from energy procurement strategies
Providing the method of analyses

Based upon data received for the period Jan 2008 — Feb 2009, Lakeland Regional High School had an annual
expenditure of;

e Electricity: 2,246,000 kWh at a total cost of $375,665
e Natural Gas: 110,677 therms at a total cost of $174,437

Please refer to Section 2 of this report for a detailed list of identified Energy Conservation Measures (ECMs),
along with a summary of their preliminary economics (estimated project cost, estimated annual energy savings,
applicable rebate(s), etc.) In this report, all identified ECMs are ranked and presented according to their simple
payback; however, please note that the master ECM table can also be sorted by building, by measure type, cost,
etc.
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If all identified ECMs were to be implemented, they would provide the following estimated benefits to Lakeland
Regional High School Board of Education:

e Total annual electrical savings: 366,400 kilowatt-hours; 16.3%
e Total annual natural gas savings: 48,400 therms, 43%

e Total annual cost savings: $132,570; 26.5%

e Total annual CO, emissions reduction: 404 tons

e Total estimated gross implementation cost: $628,500

e Rebates: $40,370

e Total estimated net implementation cost: $588,130

e Total average simple payback: 4.4 yrs

The projects that are recommended for implementation include: optimizing the temperature setpoints, upgrading
lighting, installing high efficiency modular condensing boilers, implementing economizers and demand control
ventilation, installing solar photovoltaics, and instituting an energy awareness program.

The Lakeland Regional High School data was entered into the US EPA ENERGY STAR’s Portfolio Manager
database program. The school attained a score of 26. Buildings with scores of 75 or higher may qualify for the
ENERGY STAR Building Label.

Distributed/Renewable Energy Systems were reviewed for the school with the following conclusions:

e A Ground Source Heat Pump (GSHP) installation is not recommended as an immediate retrofit project.
However, a detailed life cycle analysis of a GSHP system versus a traditional HVAC system is
recommended once the existing equipment exceeds the estimated equipment service life.

e Dome-Tech considered three different types of wind turbine technologies that consisted of both building-
mounted and traditional ground-mounted variety. Due to attractive payback and high potential for energy
reduction, the 50 kilowatt ground mounted wind turbine project appears to be the most attractive option.
Should Lakeland Regional High School BOE decide to pursue a wind turbine project, Dome-Tech
recommends commissioning a more detailed study.

e A roof-mounted 380 kw dc photovoltaic system that could provide 18% of the school's annual energy
usage was assessed for implementation.

e CHP, Fuel Cells, and Micro-turbines were also researched, but are not recommended due to the lack of
thermal requirements in the summertime.

Regarding the procurement of utilities, Dome-Tech understands that Lakeland Regional High School BOE is
served by three electric accounts behind Jersey Central Power & Light, under General Service rate class. Dome-
Tech understands that Lakeland Regional High School BOE has Basic Generation Service Fixed Price accounts
that are currently not contracted with a retail energy supplier. The district is also served by four natural gas
meters behind Public Service Electric and Gas Company. Now is an ideal time to seek longer-term rate stability
through a fixed price arrangement through a retail supplier.

During the development of this audit, Dome-Tech was assisted by facility personnel, who were both
knowledgeable and very helpful to our efforts. We would like to acknowledge and thank those individuals.

Sincerely,

John Butterly
Senior Energy Engineer

“Building Performance - Delivered”

Page 4



Lakeland Regional HS

Prepared by Dome-Tech, Inc.

ECO/ECM Summary

Energy Cormarvation Measures (ECM)
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é’j;%’ Energy Audit Purpose & Scope

Dome-Téch,Inc.

Purpose:

» The objectives of the energy audit are to evaluate the site’s energy consumption,
establish baselines for energy consumption and identify opportunities to reduce the

amount of energy used and/or its cost.

Scope:

|. Historic Energy Consumption: Benchmark energy use using Energy Star Portfolio
Manager

ll. Facility Description — characterize building usage, occupancy, size and construction.

lll. Equipment Inventory — detailed equipment list including useful life and efficiency.

I\VV. Energy Conservation Measures: ldentify and evaluate opportunities for cost savings and
economic returns.

V. Renewable/Distributed Energy Measures: evaluate economic viability of various
renewable/distributed energy technologies.

VI. Energy Purchasing and Procurement Strategies: perform utility tariff analysis and assess
potential for savings from energy procurement strategies.

VIl.Method of Analysis: Appendices

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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”jﬂ? Historic Energy Consumption

Dome-Tech,Inc.

Utility Usage and Costs Summary

Time-period: Jan. 2008 — Feb. 2009

Electric Natural Gas
SCHOOL
Annual Annual $/ k\Wh Annual Annual $/
kWh Cost Therms Cost Therm
LAKELAND HIGH SCHOOL | 2,246,000 | $375,665 $0.17|] 110,677 $174,437 $1.58

Please see Appendix for full utility data and consumption profile.

Lakeland Regional High School, Wanaque, NJ
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—« Historic Energy Consumption

Dome-Tech,Inc.

ENERGY STAR SCORES

» Energy Star Score is calculated to establish a facility-specific energy intensity baseline.

» Energy Star can be used to compare energy consumption to other similar facilities and to
gauge the success of energy conservation and cost containment efforts.

» Buildings with an Energy Star score of 75 or above are eligible to apply for an official
Energy Star Building label.

Energy Eligibleto Current Site | Current Source
Total Floor | Star Apply for | Energy Intensity | Energy Intensity

Facility Name Area Score |ENERGY STAR (kBtu/SF) (kBtu/SF)
Lakeland Regional HS 204337 26 NA 879 177.1
Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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%’/ Historic Energy Consumption (continued)

Dome-Tech,Inc.

Portfolio Manager Sign-In

» An account has been created for Lakeland Regional High School in the EPA’s energy
tracking system known as the Energy Star “Portfolio Manager”. You will receive an
email from Energy Star notifying you of the creation of this account by Dome-Tech.
Your facility’s information is currently shared as read only. We would ask that you
leave the sign-in information unchanged until the Dome-Tech report is finalized and

accepted. Once the report is finalized the access will be changed so that you can
edit the information as you wish.

» Dome-Tech highly recommends you continue to use Portfolio Manager to track your
energy usage in the future.

» Website link to sign-in:
https://www.energystar.gov/istar/pmpam/index.cfm?fuseaction=login.Loqgin

»Username: LakelandHS
»Password: DTLakelandHS
»Email for account: mleary@lakeland.k12.nj.us
Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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f! Facility Information

Dome-Tech,Inc.

» Building Name: Lakeland Regional HS

Address: 205 Conklintown Road
Wanaque, NJ

Gross Floor Area: 204,337 SF

Year Built: 1958 (main bldg)
1974/1975 (new bldg)

Grades: 9-12

# Students/ # Staff: 1176/200

» Construction Features:

Facade: Masonry, steel frame

Roof Type: flat, built-up, in good to fair condition

Windows: Dual pane, operable; in good condition

Exterior Doors: metal clad with some glazing, in good condition

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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% Facility Information (cont.)

Dome-Tech,Inc.

> Major Mechanical Systems:

General Description:

>

Both the Main and the New buildings are served by central air handling units (AHUs) and unit
ventilators (univents) equipped with hot water coils supplied from central boiler plants. Both systems
are constant volume.

Some of the Main building AHUs are equipped with direct expansion (Dx) cooling coils supplied by
remote compressors on the roof (i.e. “split systems”). Most of the New building AHUs and univents are
equipped with chilled water coils supplied from a central chiller plant located outdoors in the rear of the
New building.

The equipment servicing the Main building was replaced relatively recently (with the exception of the
built-up AHUs in the fan rooms) and is in good condition. The systems are controlled by a centralized,
Automated Logic, digital building management system (BMS).

The equipment servicing the New building is mostly original to the building and is approximately 30
years old. ASHRAE estimates the useful service life of this kind of equipment to be about 25 years.
There is no central control system and the equipment is currently controlled by antiquated, distributed
pneumatic control systems and timers. While obsolete, the pneumatic controls are in serviceable
condition and seemed to be functioning. The operating staff at Lakeland RHS should be commended
on its diligent maintenance of this equipment.

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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gi/ Facility Information (cont.)

Dome-Tech,Inc.

Air Handlers / AC Systems / Ventilation Systems
Main Building:

> Thirteen (13) Trane, built-up, heating-ventilating (HV) units equipped with hot-water coils.
Supply fans range from 1,400 to 6,000 cfm. All appeared in good condition, however, many
appeared to be at least 25 years old. ASHRAE estimates the useful service life of this
equipment to be about 25 years.

> Twelve (12) Trane, built-up, heating-ventilating-air conditioning units (HVAC). Some with Dx
cooling coils. Some with chilled water coils that are not connected (in anticipation of chilled
water eventually being available?) Supply fans range from 400 to 3,200 cfm. All appeared in
good condition, however, many appeared to be at least 25 years old.

> Three (3) Trane, 7.5 ton, packaged roof-top air handling units (PRTUSs) equipped with Dx
cooling coils and natural gas, direct-fired, heating coils. All were approximately seven years old
and appeared in good condition.

> Eighteen (18) Trane unit ventilators in various classrooms and offices. Fans range from 750 to
1,500 CFM.

New Building:

> Seven (7) Trane, built-up, HVAC units with hot water heating coils and chilled water cooling
coils. Supply fans range from 5,700 to 16,000 cfm. All appeared in serviceable condition,
however, many appeared to be at least 25 years old.

> Twenty-six (26) Nesbitt unit ventilators in various classrooms and offices. Fans range from 750
to 1,850 CFM.

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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2/ Facility Information (cont.)

Dome-Tech,Inc.

Boilers / Heating Systems
Main Building:

> Six (6) Patterson-Kelley, 1.7 MMBtu, natural gas fired, direct vent, hot water boilers. 5 — 10 years
old and in good condition.

New Building:

> Two (2) Cleaver-Brooks natural gas fired, direct vent boilers approximately 35 years old and in
serviceable condition. ASHRAE estimates the useful service life of this kind of equipment to be
about 25 years.

Domestic Hot Water (DHW) Heating Systems
New Building:

> Two (2) A.O. Smith 140 gallon natural gas fired hot water heaters approximately 10 years old
and in good condition.

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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3/ Facility Information (cont.)

Dome-Tech,Inc.

Chillers
New Building:

> Two (2) Carrier, 100 ton, air-cooled chillers with scroll compressors and R-601 refrigerant. The
equipment appeared 20 - 25 years old and in serviceable condition. ASHRAE estimates the
useful service life of this kind of equipment to be about 20 years.

> One (1) McQuay, 100 ton, air-cooled chiller with scroll compressors and R-22 refrigerant. The
equipment appeared to be approximately 10 years old and in good condition.

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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- 2/ Greenhouse Gas Emission Reduction

Dome-Tech,Inc.

Implementation of all the identified ECOs will yield:

» 366,400 kilowatt-hours of annual avoided electric usage.
» 48,400 therms of annual avoided natural gas usage.
» This equates to the following annual reductions:

The Energy Information Administration
> 404 tons of CO2; : (EIA) estimates that power plants in

the state of New Jersey emit 0.66 lbs
CO2 per kWh generated.
-OR-

> 70 cars removed from road; The Environmental Protection Agency

(EPA) estimates that one car emits

11,560 Ibs COz2 per year.
-OR-

> 110 acres of trees planted annually

The EPA estimates that reducing
CO2 emissions by 7,333 pounds is
equivalent to planting an acre of
trees.

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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Dome-Tech,Inc.

>

Y

Efj Notes and Assumptions

Project cost estimates were based upon industry accepted published cost data, rough order
of magnitude cost estimates from contractors, and regional prevailing wage rates. The cost
estimates presented in this report should be used to select projects for investment grade
development. The cost estimates presented in this report should not be used for
budget development or acquisition requests.

The following utility prices provided were used within this study:
> Electricity Cost ($/kWh): $0.167
» Natural Gas Cost ($/Therm): $1.58

The average CO2 emission rate from power plants serving the facilities within this report
was obtained from the Environmental Protection Agency’s (EPA) eGRID2007 report. It
states that power plants within the state of NJ emit 0.66 Ibs of CO2 per kWh generated.

The EPA estimates that burning one therm of natural gas emits 11.708 lbs CO2.
The EPA estimates that one car emits 11,560 lbs CO2 per year.

The EPA estimates that reducing CO2 emissions by 7,333 pounds is equivalent to planting
an acre of trees.

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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-, Energy Conservation Measure (“ECM”) # 1.
= Optimize Space Temperature Setpoints

Dome-Tech,Inc.

Estimated Annual Savings: $2,100
Gross Estimated Implementation Cost: $960
NJ Smart Start Rebate: -
Net Estimated Implementation Costs: $960
Simple Payback (yrs): 0.5
Annual Avoided CO, Emissions (tons): 7

» A review of the building management system controlling the HVAC equipment in the
Main Building revealed room temperature setpoint inconsistencies. Heating
temperature setpoints ranged from 65 - 76°F. Cooling temperature setpoints ranged
from 68 - 80°F. Incorrect setpoints can waste energy through over-cooling or over-
heating. Sometimes additional energy is wasted by running other systems to
compensate for this over-cooling or over-heating.

» Setpoints tend to migrate over time for various reasons. Often they are changed to
compensate for temporary conditions but then are not returned to the correct values
when the temporary conditions are no longer present. Setpoints that always must be
moved beyond standard values are indicative of other HVAC problems that should be
investigated and corrected.

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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> ECM # 1: Optimize Space Temperature Setpoints

4 (cont.)

Dome-Tech,Inc.

» Dome-Tech recommends that Lakeland RHS adopt standard setpoints of 70°F for
heating and 74°F for cooling. Operating staff should institute a regular schedule to
review and reset all setpoints.

» Accordingly, Dome-Tech also recommends the following setpoints be changed :

Current Heating Proposed Heating Current Cooling | Proposed Cooling
Unit Setpoint Setpoint Unit Setpoint Setpoint
(deg F) (deg F) (deg F) (deg F)
Music Room 73 70 RTU-2 73 74
HVAC-1 71 70 RTU-3 73 74
HVAC-8 73 70
UvV_C_B 71 70
HVAC-9 73 70
UV_Erase 73 70
UV_Faculty 73 70
RTU-1 71 70
UV_Teachers 76 70
HV-13 72 70

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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%’/ ECM # 2: Lighting Upgrade

Dome-Tech,Inc.

Estimated Annual Energy Cost Savings: $52,000
Gross Estimated Implementation Cost: $210,000
NJ Smart Start Rebate: $24,000
Net Estimated Implementation Costs: $186,000
Simple Payback (yrs): (with rebate) 3.6
Annual Avoided CO, Emissions (tons): 112

» Although many of the current light fixtures have higher efficiency T-8 fluorescent lamps
and ballasts, improved light fixture designs will further reduce lighting energy costs by
reducing the total number of lamps and fixtures while maintaining the minimum lighting

output as per state codes.

» Many areas were observed to have lights on regardless of occupancy. Installing
occupancy sensors in these areas will automatically turn lights on/off according to actual
occupancy by sensing the presence of people in the room. Occupancy sensors will reduce

lighting energy costs by approximately 30%*.

*Source: Turner, Wayne, Energy Management Handbook, 1999.

Lakeland Regional High School, Wanaque, NJ

Page 19

Energy Audit Report, October 2009



> ECM # 3. Replace Firetube Boilers with Modular
- High Efficiency Condensing Boilers

Dome-Tech,Inc.

» The new building has two (2) 250 HP, 10,460,000 Btu/hr Cleaver Brooks
bolilers.

» These boilers are 35 years old and beyond their expected service life
(ASHRAE states the service life of similar equipment to be 25 years).

» The boilers’ age, size, type and configuration do not lend themselves to cost-
efficient operation.

> If the existing boilers were replaced with modular, high efficiency, gas-fired
condensing boilers, savings will be realized in multiple ways:

» First, when the old boiler starts a good deal of energy is used just to reheat the
boiler's massive structure. In modular boiler applications, multiple, smaller boilers
are installed to meet the overall building load. The smaller, less massive structures
of these boilers do not absorb as much energy as they heat up to operating
temperature.

» Second, each modular boiler operates independently, eliminating the “all on/all off
operation of single burner boilers. As building load changes only those units
necessary to meet the load are fired and only the last one called for will be
operating at less than full load. This allows each unit to run at optimal efficiency.

> Finally, condensing boilers recover energy from the exhaust flue gasses creating
even greater efficiency gains.

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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2/ ECM # 3: Replace Firetube Boilers with Modular
: High Efficiency Condensing Boilers (cont.)

Dome-Tech,Inc.

Replacing the existing boilers with modular high efficiency condensing boilers
yields the following:

New Building
Estimated Annual Energy Cost Savings: $71,000
Gross Estimated Implementation Cost: $290,000
NJ Smart Start Rebate: $15,000
Net Estimated Implementation Cost: $275,000
Simple Payback (years): 3.9
Annual Avoided CO, Emissions (tons): 263
Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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3’/ ECM # 4: Premium Efficiency Motors

Dome-Tech,Inc.

Main Building New Building TOTALS
Estimated Annual Energy Cost Savings: $50 $2,380 $2,430
Estimated Gross Implementation Costs: $720 $16,680 $17,400
NJ Smart Start Rebate: $80 $1,290 $1,370
Net Estimated Implementation Costs: $640 $15,390 $16,030
Estimated Simple Payback: 12.8 6.5 6.5
Annual Avoided CO, Emissions (tons): 0.1 4.9 5

» Most of the existing motors serving the AHU’s and pumps are standard efficiency
motors.

» Dome-Tech recommends replacing the regularly operated standard efficiency motors
(pumps and large AHU'’s) listed below with new premium efficiency motors.

» These new motors would reduce the electrical consumption of the buildings’ motors
by approximately $2,400/year.

» For all other motors, when the motor starts to fail it is recommended that they are
replaced with new premium efficiency motors.

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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jff/ ECM # 4: Premium Efficiency Motors (cont.)

Dome-Tech,Inc.

Standard & Premium Efficiencies for Motors
(1800 RPM Open Drip-Proof Motors)

Location Equipment HP E)fls.tmg Prqp.osed

Efficiency Efficiency
New Bldg Boiler Rm Heating Hot Water Circ Pump 40 90.1% 94.1%
New Bldg Boiler Rm Heating Hot Water Circ Pump 40 90.1% 94.1%
New Bldg Boiler Rm Chilled Water Circ Pump 60 84.0% 95.0%
New Bldg Boiler Rm Chilled Water Circ Pump 60 84.0% 95.0%
New Bldg, Fan Rm B HVAC-3 Supply Fan 7.5 89.5% 91.7%
New Bldg, Fan Rm B HVAC-4 Supply Fan 15 88.0% 93.0%
New Bldg, Fan Rm B HVAC-6 Supply Fan 15 88.0% 93.0%
New Bldg, Fan Rm B HVAC-7 Supply Fan 15 88.0% 93.0%
New Bldg, Fan Rm B HVAC-8 Supply Fan 15 88.0% 93.0%
Main Bldg, Fan Rm D HVAC-12 Supply Fan 7.5 88.5% 91.0%

Lakeland Regional High School, Wanaque, NJ

Page 23
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- 2/ ECM # 5: Walk-In Cooler Controllers

e
Dome-Tech,Inc.

Estimated Annual Energy Cost Savings: $370
Estimated Gross Implementation Costs: $4,000
NJ Smart Start Rebate: $0
Net Estimated Implementation Costs: $4,000
Estimated Simple Payback: 10.8
Annual Avoided CO, Emissions (tons): 1

> Typically, walk-in cooler evaporator fans run continuously. However, full
airflow is only required when the compressor is running (about 50% of the
time).

> In most applications, the motors for these fans are small but release
significant amounts of heat into the cooler or freezer box. This heat must
then be removed by the compressor.

> Inexpensive controllers are currently available that slow these fans when
the compressor is not running and full-speed operation is unnecessary.

» Reducing the fan speed reduces the amount of heat produced by the fans.
This allows the compressor to consume less energy because there is less
heat to remove from the compartment.

> In addition, reducing the fan speed also reduces the amount of energy 1 -
consumed by the fans themselves so savings are achieved in two ways.

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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'}- ECM # 6. Implement Economizer & Demand Control
W/ Ventilation Operating Modes in New Bldg

Dome-Tech,Inc.

Estimated Annual Savings: $4,700
Gross Estimated Implementation Cost: $106,140
NJ Smart Start Rebate:

Net Estimated Implementation Cost: $106,140
Simple Payback: 22.6
Annual Avoided CO, Emissions (tons): 16

» The air handling units in the new building at Lakeland Regional High School
are controlled via pneumatic actuators. Upgrading to digital controls will
allow these units to perform several operations such as economize and
demand control ventilation which will decrease energy consumption.

» Economizing involves using cool outside air as a cooling source rather than
mechanical cooling whenever outside air temperature and humidity levels
make this economic. This “free cooling” opportunity is most often available
in the spring and the fall.

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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;'ﬁ( ECM # 6. Implement Economizer & Demand
== Control Ventilation Operating Modes (cont.)

Dome-Tech,Inc.

» Demand Control Ventilation (DCV) is a control strategy employed in areas
that experience large swings in occupation levels such as gyms, auditoriums
and cafeterias. In order to implement DCV the spaces need to be served by
AHUs dedicated to those areas. Carbon dioxide sensors are deployed to
detect the level of COz2 in the spaces. CO: levels will rise and fall depending
on the number of people in the controlled area. Fan speeds and outside air
volumes are controlled to ensure CO2 remains below code limits. Savings are
achieved by lowering fan speeds and outside air volumes when the spaces
are not occupied.

» Normally, economizing and DCV are implemented via a building’s digital
Building Management System (BMS) but in this case the savings generated
do not justify the cost of completely replacing the New Building’s current
pneumatic control system with a digital BMS.

» However, the savings can be achieved by installing sensors and less
expensive digital controllers only on the equipment needed to implement
economizing and DCV. The appendix contains the details of this equipment
as well as the savings calculations.

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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», ECM#T: Creation of an Energy Awareness &
4 Education Program

Dome-Tech,Inc.

» Lakeland Regional High School currently has little or no observed program in
place.

» Educational institutions are where our nation’s youth spend a significant
portion of their time. As such, educators can have a potentially large impact
on promoting an energy conscious and conservation-minded society that
starts at their school, leading to energy cost reductions, environmental
benefits, and national energy independence.

» In addition, schools can receive recognition for their efforts and possible media
coverage, which can contribute to enhanced school spirit, and individual
feelings of accomplishment and connection.

Estimated Annual Savings: 2-3%*

Gross Estimated Implementation Cost: $1,500

NJ Smart Start Rebate: -

Net Estimated Implementation Costs: $1,500
Simple Payback (yrs): (with and w/o rebate) Varies
Annual Avoided CO, Emissions (tons): Varies
Cost per Ton CO, Reduction ($/ton): Varies

* Estimated Annual Savings are based on the robustness of the program implemented, maintenance, and annual energy costs.

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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”jﬂ? Renewable/Distributed Energy Measures

Dome-Téch,Inc.

Distributed Generation & Renewable Enerqgy

>

Distributed Generation (on-site generation) generates electricity from many
small energy sources. These sources can be renewable
(solar/wind/geothermal) or can be small scale power generation technologies
(CHP, fuel cells, microturbines)

Renewable energy is energy generated from natural resources (sunlight, wind,
and underground geothermal heat) which are naturally replenished

Photovoltaics (solar) are particularly popular in Germany and Spain and
growing in popularity in the U.S.

Wind power is growing as well, mostly in Europe and the U.S.

Geothermal applications are used widely in western U.S. (most prominent in
the Yellowstone basin and in northern California)
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E’J Renewable Energy Technologies: Geothermal

Dome-Tech,Inc.

Geothermal ground source heat pump (GSHP) systems are HVAC systems that use the earth’s relatively constant
temperature to provide heating or cooling to a system. In doing so, GSHP systems move 3 to 5 times more energy between
the building and the ground than is actually consumed by the system components. In comparison, this represents a 30%
decrease in energy consumption when compared to conventional HVAC systems that required chillers or refrigeration coils for
cooling and boilers or electric resistance coils for heating.

A GSHP system consists of three major components: the heat pump, the well field, and the heating/cooling distribution system.

Heat Pump

The heat pump is the driving force behind a GSHP system. A typical heat pump is — T
an “air-to-water” unit, meaning the fluid carries heat to and from the earth (via the "'-.. i U M i
earth connection) is a water or water/antifreeze mixture, and the HVAC distribution .u _““"“,ﬂ.,.m---l i
system in the building distributes hot or cold air. Heat pumps are self-contained in a : “[unu-- H nulilamt :

single enclosure and consist of a refrigerant compressor, earth heat sink heat
exchanger, and an air distribution system (fan, refrigerant-to-air heat exchanger, and
condensate removal). Heat pumps range in size between 1 to 30 tons. For larger
facilities (such as schools and office buildings), several heat pump units are required. |||

Well Field

The well field provides the heat exchanging mechanism between the GSHP system
water side and the earth. Well fields are either open or closed systems. Open
systems directly draw from an adjacent water source such as a lake or aquifer.
Closed systems are typically polyurethane tubing buried in horizontal trenches or
boreholes. The system selected for this analysis is a closed loop, horizontal well S L L A, i
field. Wells are typically 250 to 500 feet deep each, and provide 1 ton of cooling for
every 250 linear feet. Wells are spaced at 15 to 20 feet on center, and larger systems can have a significant footprint. In addition, the well
boring portion of the project is capital intensive and usually accounts for over 50% of the total GSHP system cost. Once installed, the well
field has a estimated equipment service life of over 50 years.

Heating/Cooling Distribution System

The heating/cooling distribution system consists of the ductwork used to supply conditioned air the building. As previously stated, larger
facilities often require multiple heat pumps connected to a common building loop. Buildings equipped with GSHP’s may also require
make-up air units to provide fresh air to the spaces, as well as an auxiliary heat source (such as a boiler or electric duct heaters) to
supplement heating during extreme cold periods.
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Renewable Energy Technologies: Geothermal

The project economics and GSHP pro’s and cons are presented in the following tables:

GSHP Economics*

GSHP Pros & Cons

Net Installation Cost Estimate $3,387,930
Annual Energy Savings $96,716
Simple Payback, Yrs 35
Simple Payback on Incremental Cost of GSHP
Net Installation Cost Estimate $873,299
Annual Energy Savings $96,716
Simple Payback, Yrs 9

A GSHP installation is not recommended as an immediate retrofit project.

GSHP DX Roof Top

Gross Installation Cost Estimate $3,577,000 $2,555,000 Pros Cons
NJ SSB Rebate $189,070 $40,369 . .

- - . . »Annual HVAC energy reduction | »Payback period is longer than
Eet Insltgllatlon CC::ostt Estimate $§23;273%3éo $§3‘2240%%1 of over 30% and energy spend by | expected life of heat pump
AEEEZI Elne?:rt?i)é UZZ Wh 1 550’ 77 1 190’ 380 over $95,000. equipment (exclusive of well field).
Annual Natural Gas'Use Therms : 0’ ’99 6’09 >Well fields installations typically | »Ground conditions are not
Annual COz Emissions, Tons 543 1.000 last over ?0 years. glwaﬁs _conducc;ved.t.o a well(l field
*Based upon Lakeland Regional High School HVAC Systems & Energy Profile »Reduction of annual greenhouse InSt,a a_“?”' o Lon Itions unknown

_ gas emissions by 457 tons per | untildrilling is complete.

Simple Payback on Net Install Cost GSHP year. >The well field requires a

»Potential for removal of boilers
and chillers / low efficiency Dx
refrigeration systems.

» Potential for reduced
maintenance costs if the GSHP
system replaces a cooling tower or
other equipment.

significant amount of real estate.
In this case, well over an acre of
land may be required depending
on depth of well field.

However, a detailed

life cycle analysis of a GSHP system versus a traditional HVAC system is recommended once the
existing equipment exceeds the estimated equipment service life.
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f! Renewable Energy Technologies: Wind

Dome-Tech,Inc.

Wind turbines generate electricity by harnessing a wind stream's kinetic energy as it spins the turbine airfoils. As with most
renewable energy sources, wind energy is subject to intermittent performance due to the unpredictability of wind resources.

Lakeland Wind Speed

As previously stated, wind speed is critical to the successful wind turbine installation. According to average wind data from
NASA'’s Surface Meteorology and Solar Energy records, the average annual wind speed for the Wanaque area is 4.6 meters
per second. Ideal wind speeds for a successful project should average over 6 meters per second.

For the Lakeland High School, Dome-Tech considered three (3) types of wind turbine technologies; building integrated wind
turbines (1 kW each) and traditional ground mounted wind turbines (5 kW & 50 kW).

Building Integrated Wind Turbines 5 kW Ground Mount 50 kW Ground Mount

Model: AeroVironment AVX1000 Model: WES5 Tulipo Model: Entegrity EW50

Height: 8.5’ Height: 40’ Height: 102’

Rotor Diameter: 6’ Rotor Diameter: 16’ Rotor Diameter: 50’

Weight: 130 Ibs. Weight: 1,900 Ibs. Weight: 21,000 Ibs.

Cut-In Wind Speed: 2.2 m/s Cut-In Wind Speed: 3.0 m/s Cut-In Wind Speed: 4.0 m/s

Maximum Generating Capacity: 1 kW Maximum Generating Capacity: 5.2 kW Maximum Generating Capacity: 50 kW
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E/ Renewable Energy Technologies: Wind

Dome-Tech,Inc.

The project economics and wind turbine pros and cons are presented in the following tables:

Wind Turbine Economics

Wind Turbine Pros & Cons

Building Ground Mount Ground Mount

Integrated 5 kw 50 kW Pros Cons
Gross Installation Cost Estimate $130,000 $62,400 $250,000 »Annual reduction in energy | »Payback period is
NJJ SSB Rebate _ $39,643 $31,858 $88,114 spend and use can be | significant (more than 10
Net Installation Cost Estimate $90,357 $30,542 $161,886 potentially reduced by almost | years).
A_nnual Energy Savings $2,072 $1,665 $15,025 $15,000 (4% reduction). >Average area wind speed is
Simple Paybagk 44 yrs. 18 yrs. 11yrs. »Typical equipment life span | not ideal and impacts
System Capacity 20 kw 10 kW 50 kW is 15-30 years. performance.
Annual Avoided Energy Use 12,388 kWh 9,956 kWh 89,827 kWh > Reducti f Ll osp o liht trik
Annual Avoided CO2 Emissions, Tons 4 3 31 re:nﬁcc) '22 as Zm'ss'ggguba _rone O_ |.g ng s r.| €s.
% of Annual Electric Use* 0.6% 0.4% 4.0% 9 use g ISSIONS BY | >-Bird collisions are likely, but

Lakeland Regional High School: 2,246,000 kWh/Year.

31 tons per year.

> A wind turbine project could
be incorporated into science
and other curriculums to raise
student awareness of energy
alternatives.

»High visible “green” project.

may be reduced with avian
guard (building integrated
only).

»Zoning may be an issue.
Check with local zoning
regulations.

>Wind turbines do create
noise, although below 50 dB
(a typical car ride is over 80
dB).

Of the three wind turbine technologies considered, the 50 kilowatt ground mounted wind
turbine appears to be the most attractive option. Should Lakeland R.H.S. decide to pursue a
wind turbine project, Dome-Tech recommends commissioning a more detailed study.
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%’ Renewable Energy Technologies: Solar Photovoltaic

Dome-Tech,Inc.

Solar Photovoltaic

» Sunlight can be converted into electricity using photovoltaics (PV).
» A solar cell or photovoltaic cell is a device that converts sunlight directly into electricity.

» Photons in sunlight hit the solar panel and are absorbed by semiconducting materials,
such as silicon. Electrons are knocked loose from their atoms, allowing them to flow
through the material to produce electricity.

» Solar cells are often electrically connected and encapsulated as a module, in series,
creating an additive voltage. The modules are connected in an array. The power
output of an array is measured in watts or kilowatts, and typical energy needs are
measured in kilowatt-hours.
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— Renewable Energy Technologies: Solar Photovoltaic
-« (Cont.)

Dome-Tech,Inc.

Solar Photovoltaic Systems

System Capacity, kw-dc (maximum utilization of roof space) 380 kw dc
Annual Electric Generation, kwhrs of AC electricity produced 400,551 kwh
Total Annual Facility Electric Use, kwhrs 2,250,937 kwh
% of Total Annual Usage 18%
All-In Cost of Electric Year 1 $0.167 / kwh
Annual Electric Cost Savings $66,892
Estimated SREC Value (Year 1): $640 / SREC
Estimated Year 1 SREC Revenue: $256,220
Equivalent Annual CO2 Emission Reduction (tons per year)1 220 tons/yr
Equivalent Cars Removed From Road Annually2 38
Equivalent Acres of Trees Planted Annually® 60
System Installed Cost (does not include value of tax credits) $2,660,203
Simple Payback (includes tax incentives) 9.6
IRR (25 Years) 7%

1. Estimated CO2 Emissions Rate: 1.096 Ibs/kWh
2. EPA Estimate: 11,560 lbs COz2 per car
3. EPA Estimate: 7,333 lIbs CO2 per acre of trees planted
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i Renewable Energy Technologies: Solar
~J Photovoltaic (Cont.)

Dome-Tech,Inc.

Non-Financial Benefits of Solar PV

» The implementation of solar PV
projects at Lakeland Regional HS
places the district at the forefront of
renewable energy utilization. This
allows the district the opportunity to
not only gain experience with this
energy technology, but also to win
recognition as an environmentally
sensitive, socially conscience
institution. Additionally, these
projects could be incorporated into
science education and additional
curriculums to raise awareness of
current energy alternatives to the
younger generations.

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009

Page 35



jf/ Renewable Energy Technologies: CHP/Cogeneration

Dome-Tech,Inc.

» CHP (combined heat and power) or cogeneration is the use of a heat
engine to simultaneously generate both electricity and useful heat.

» Fuel Cells are electrochemical conversion devices that operate by
catalysis, separation the protons and the electrons of the reactant fuel, and
forcing the electrons to travel through a circuit to produce electricity. The
catalyst is typically a platinum group metal or alloy. Another catalytic
process takes the electrons back in, combining them with the protons and
oxidant, producing waste products (usually water and carbon dioxide).

» Microturbines are rotary engines that extract energy from a flow of
combustion gas. They can be used with absorption chillers to provide
cooling through waste heat rather than electricity. Microturbines are best
suited for facilities with year-round thermal and/or cooling loads.

» Not recommended for Lakeland Regional High School due to the lack of
thermal requirements in the summertime.
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’jf/ Utility Tariff and Rate Review: Electricity

Dome-Tech,Inc.

» Accounts and Rate Class: The High School is served by three electric accounts
behind Jersey Central Power & Light under rate class General Service (GS).

» Electric Consumption and Cost: Based on the one-year period studied, the
total annual electric expenditure for the High School is about $375,665 and the
total annual consumption is about 2,246,000 kilowatt-hours (kWh).

> Average/Effective Rate per kWh: For the one year period studied, the High
School's average monthly cost per kilowatt-hour ranged from 14.28 ¢/kWh to
19.82 ¢/kWh, inclusive of utility delivery charges. The Township’s overall,
average cost per kilowatt-hour during this period was 17.00 ¢/kWh.

o Note that these average electric rates are “all-inclusive”; that is, they include all supply
service (generation and commodity-related) charges, as well as all delivery service
charges. The supply service charges typically represent the majority (60-80%) of the
total monthly bill. It is the supply portion of your bill that is deregulated, which is
discussed on subsequent slides in this section.
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jf/ Utility Tariff and Rate Review: Natural Gas

Dome-Tech,Inc.

» Accounts and Rate Class: The High School is served by four natural gas accounts

>

behind Public Service Electric and Gas Company under rate class Basic Gas Supply
Service-General Service (BGSS-GSQG).

Natural Gas Consumption and Cost: Based on the one-year period studied, the
total annual natural gas expenditure for the High School is about $174,000 and the
total annual consumption is about 110,000 therms (th). Natural gas is used
predominantly throughout the winter period for heating purposes.

o Retail Energy Supplier. For the one-year period studied, the High School was
supplied with natural gas from Hess Corporation at various rates between $1.20
and $1.59 per therm.

Average/Effective Rate per Therm: For the one year period studied, the High
School’'s average cost per therm ranged from $1.19 to $2.00 per therm, inclusive of
utility delivery charges. The High School’s overall, average cost per therm during this
period was $1.58 per therm.

o Note that these average natural gas rates are “all-inclusive”; that is, they include all supply
service (interstate transportation and commodity-related) charges, as well as all delivery
service charges. The supply service charges typically represent the majority (60-80%) of the
total monthly bill. 1t is the supply portion of your bill that is deregulated, which is discussed on
subsequent slides in this section.
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Dome-Tech,Inc.

>

> Utility Deregulation in New Jersey:
- Background and Retail Energy Purchasing

In August 2003, per the Electric Discount and Energy Competition Act [N.J.S.A 48:3-49],
the State of New Jersey deregulated its electric marketplace thus making it possible for
customers to shop for a third-party (someone other than the utility) supplier of retail
electricity.

Per this process, every single electric account for every customer in New Jersey was
placed into one of two categories: BGS-FP or BGS-CIEP. BGS-FP stands for Basic
Generation Service-Fixed Price; BGS-CIEP stands for Basic Generation Service-
Commercial and Industrial Energy Pricing.

At its first pass, this categorization of accounts was based on rate class. The largest
electric accounts in the State (those served under a Primary or a Transmission-level rate
class) were moved into BGS-CIEP pricing. All other accounts (the vast majority of
accounts in the State of New Jersey, including residential) were placed in the BGS-FP
category, receiving default electric supply service from the utility.

The New Jersey Board of Public Utilities (NJBPU) has continued to move new large energy
users from the BGS-FP category into the BGS-CIEP category by lowering the demand
(kW) threshold for electric accounts receiving Secondary service. Several years ago, this
threshold started at 1,500kW; now, it has come down to 1,000 kW. So, if an account’s
“peak load share” (as assigned by the utility) is less than 1,000 kW, then that
facility/account is in the BGS-FP category. If you are unsure, you may contact Dome-tech
for assistance.
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i

P Utility Deregulation in New Jersey:

!  Background and Retail Energy Purchasing (cont.)

» There are at least 3 important differentiating factors to note about each rate category:

1.
2.
3.

The rate structure for BGS-FP accounts and for BGS-CIEP accounts varies.
The “do-nothing” option (ie, what happens when you don’t shop for retail energy) varies.
The decision about whether, and why, to shop for a retail provider varies.

> Secondary (small to medium) Electric Accounts:

(0]

BGS-FP rate schedules for all utilities are set, and re-set, each year. Per the results of our State’s BGS
Auction process, held each February, new utility default rates go into effect every year on June 1st. The
BGS-FP rates become each customer’s default rates, and they dictate a customer’s “Price to Compare”
(benchmark) for shopping purposes. To learn more about the BGS Auction process, please go to
www.bgs-auction.com.

A customer’'s decision about whether to buy energy from a retail energy supplier is, therefore,
dependent upon whether a supplier can offer rates that are lower than the utility’'s (default) Price to
Compare. In 2009, and for the first time in several years, many BGS-FP customers have “switched”
from the utility to a retail energy supplier because there have been savings.

> Primary (large) Electric Accounts:

(0]

The BGS-CIEP category is quite different. There are two main features to note about BGS-CIEP
accounts that do not switch to a retail supplier for service. The first is that they pay an hourly market
rate for energy; the second is that these accounts also pay a “retail margin adder” of $0.0053/kWh. For
these large accounts, this retail adder can amount to tens of thousands of dollars. The adder is
eliminated when a customer switches to a retail supplier for service.

For BGS-CIEP accounts, the retail adder makes a customer’s decision about whether to switch
relatively simple. However, the process of setting forth a buying strategy can be complex, which is why
many public entities seek professional assistance when shopping for energy.

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009

Page 40



> Utility Deregulation in New Jersey:
4 Background and Retail Energy Purchasing (cont.)

Dome-Tech,Inc.

o For more information concerning hourly electric market prices for our region, please refer to
WWW.pjm.com.

> Natural Gas Accounts:

o The natural gas market in New Jersey is also deregulated. Unlike the electric market,
there are no “penalties”, or “adders”, for not shopping for natural gas. Most customers
that remain with the utility for natural gas service pay rates that are market-based and
that fluctuate on a monthly basis. While natural gas is a commodity that is exceptionally
volatile and that is traded minute-by-minute during open trading sessions, market rates
are “settled” each month, 3 business days prior to the subsequent month (this is called
the “prompt month”). Customers that do not shop for a natural gas supplier will typically
pay this monthly settlement rate to the utility, plus other costs that are necessary to bring
gas from Louisiana up to New Jersey and ultimately to your facility.

o For additional information about natural gas trading and current market futures rates for
various commodities, you can refer to www.nymex.com.

o A customer’s decision about whether to buy natural gas from a retail supplier is typically
dependent upon whether a customer seeks budget certainty and/or longer-term rate
stability. Customers can secure longer-term fixed prices by enlisting a retail natural gas
supplier. Many larger natural gas customers also seek the assistance of a professional
consultant to assist in their procurement process.
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Dome-Tech,Inc.

> Retail Energy Purchasing:

ﬁfj Recommendations and Resources

Electric

0]

Based on current and recent market conditions, and actual bid processes run by Dome-Tech for various
clients during the summer of 2009, we have seen customers with BGS-FP accounts save approximately
10-20% in projected energy costs by switching to retail energy supplier. If the High School were able to
secure this type of agreement, this would represent an annual savings of approximately $17,000 -
$34,000. It is important to note that actual rates and potential savings will be dependent on several
factors, including market conditions, account usage characteristics/load profile (load factor), volume,
and contract term.

Natural Gas

0]

0]

Based on current and recent market conditions, and actual bid processes run by Dome-Tech for various
clients during the summer of 2009, we have seen many customers entering into longer-term contracts
for fixed natural gas rates. These rates vary substantially based on load type, volume, and term.

The High School is currently supplied natural gas from Hess under a third-party retail energy contract.

Energy Purchasing Co-Operatives

0]

Many public entities participate in various energy aggregation buying groups. Sometimes, an entity will
have multiple options to choose from. These might include purchasing through a County co-operative,
or purchasing through a trade-type association (for instance, many schools participate in NJASBO'’s
ACES program). Co-operative purchasing may not necessarily get you the lowest rates; however, there
Is often substantial volume, and it can represent a good alternative for entities with limited energy
consumption who can have a difficult time getting energy suppliers to respond to them on a direct,
singular basis.
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> Retail Energy Purchasing:
w” Recommendations and Resources (cont.)

» To determine whether a savings opportunity currently exists for your entity, or for guidance on how to get
started, you may contact Dome-Tech to discuss. There is also additional information provided below.
> To Iegrn otre about energy deregulation, visit the New Jersey Board of Public Utilities website:
WWW.Dpu.state.nj.us
» For more information about the retail energy supply companies that are licensed and registered to serve
customers in  New Jersey, visit the following website for more information:
http://www.bpu.state.nj.us/bpu/commercial/shopping.html
» Provided below is a list of NJ BPU-licensed retail energy suppliers:
Company Electricity |Natural Gas Website
Pepco X X WWW.pepcoenergy.com
Hess X X www.hess.com
Sprague X X WWW.Spragueenergy.com
UGl X X www.gasmark.com
South Jersey Energy X X www.sjindutries.com
Direct X X www.directenergy.com
Global X X www.globalp.com
Liberty X www_libertypowe rcorp.com
ConEd Solutions X www.conedsolutions.com
Constellation X www.constellation.com
Glacial X www.glacialenergy.com
Integrys X www.intergrye nergy.com
Suez X WWw.suezenergyna.com
Sempra X www.semprasolutions.com
Woodruff X www.woodruffenergy.com
Mx Energy X WWW.mxenergy.com
Hudson X www.hudsonenergy.net
Great Eastern X www.greateasterngas.com
*Note: Not every Supplier serves customers in all utility territories within New Jersey
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Ef’ Historical Energy Futures Settlement Prices

Dome-Tech,Inc.

» Below please find graphs that show the last several years’ worth of market settlement
prices for both natural gas and electricity. Each of these graphs shows the average closing
prices of a rolling 12-month period of energy futures prices. The graphs are representative
of the commodity, alone; they do not include any of the additional components (capacity,
transmission, ancillary services, etc.) that comprise a retail energy price. They are meant
to provide an indication of the level of pricing that a particular customer might expect to
see, but the graphs do not account for the specific load profile of any individual energy

user.
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’i% Operations & Maintenance

Dome-Téch,Inc.

» The pneumatic controls for the new building are obsolete. The operating staff has
been doing an outstanding job of maintaining the systems but replacement parts are
becoming more difficult to locate. As time goes by, maintaining this control system will
become more difficult if not impossible. The planning process to replace this system
with a modern digital system should start soon to avoid emergency outages.

» The air compressor serving the pneumatic control system demonstrated significant
cycling. Dome-Tech observed it running one minute out of four while maintaining
between 58 and 78 psi. This is indicative of an air leak problem somewhere in the
system. Operators should consider an air leak survey and repair program by a
qualified contractor. Dome-tech can perform this service and can supply a scope of
work and price upon request from the school. This also supports Dome-Tech’s
previous comments about the pneumatic control system becoming more difficult and
costly to maintain.

» There is no lightning protection on any of the roofs or roof mounted equipment. This
could lead to the buildings or roof mounted equipment suffering catastrophic damage.
It is also a safety risk for anyone working on the roof.

» Many RTUs and AHUs were observed to be drawing air into the units through the drain
tubes. This indicates the traps in the drains are not full of water. Operators should
Implement a drain trap maintenance program to ensure the traps are filled with water
during the cooling season to prevent unconditioned air from being drawn into the units.

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009

Page 45



——y

3’/ Operations & Maintenance (cont.)

Dome-Tech,Inc.

» Multiple RTUs and exhaust fans were observed to have worn and cracked belts. Operators
should implement a preventative maintenance program to avoid costly equipment outages
and/or emergency repairs performed during off-hours.

» The insulation on the refrigerant lines on many of the roof mounted split system condenser
coils had been damaged or completely destroyed by exposure to the sun. These lines
should have new insulation applied and the insulation should be painted to prevent further
sun damage.

» Some of the roof mounted split system condenser coils are sitting on wood 4 x 4's. These
should be replaced with non-biodegradable components.

» Many of the 3-way HHW valves (Heating Hot Water) on the Main
building heating coils were displaying signs of corrosion damage either
from the use of dissimilar metals in the valves construction or chemicals
used for HHW treatment. These valves should be more closely
examined to determine if they need repair or replacement and the
overall cause of the corrosion needs to determined and corrected.

» HV-5 (Heating Ventilator) in the main building has a centrifugal pump installed to
circulate water through the HHW coil should temperatures drop below freezing. When
the pump is not operating (which is almost all the time) water can travel through the
pump and bypass the HHW coil. A normally closed solenoid valve should be installed in
the pump line to prevent this from happening when the pump is not operating.
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Aﬂ/ Operations & Maintenance (cont.)

Dome-Tech,Inc.

» HVAC-1 in the main building is equipped with a smoke alarm on its return and another
on its supply. The unit next to it (tagged HV-2) has no smoke alarm. Operators
should verify that the return smoke alarm was installed correctly and not intended for
HV-2.

» HVAC-1 also had significant air leakage around the inlets to both its CHW and HHW
coils.

» The guard on the supply fan belt for HVYAC-6 was missing. This is a safety hazard
particularly so because the belt is located in a very dark area of the fan room.

» The supply fan for HV-10 is missing.

» One of the walk-in freezer boxes in the cafeteria was experiencing a significant ice
build-up on the interior walls and evaporator coils. Cafeteria personnel informed
Dome-Tech that a refrigeration technician was investigating and felt the door seal may
have been malfunctioning.

> Ice build-up is indicative of wet outside air somehow finding its way into the freezer
compartment. A door seal can cause this but it could also be a sign of a larger problem.

» It may be an indication that the insulation in the box’s walls has failed (probably from moist air
leaking into the panels somehow over a long period and wetting the insulation.)

> A unit with wet insulation will consume a good deal more energy and experience significantly
higher operating costs as the insulation allows heat to enter the compartment and the
compressor runs longer to remove it.

> If replacing the door seal does not correct the problem Lakeside RHS should instruct the
repair crew to investigate the wall panels to see if water has entered the insulation and the
panels need to be replaced.
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2«/ ECM Funding Sources

Dome-Tech,Inc.

State of New Jersey has generous subsidies or rebates for many areas of improving Energy
Efficiency or Equipment upgrades. www.njcleanenergy.com

Clean Energy Solutions Capital Investment Loan/Grant

The EDA offers up to $5 million in interest-free loans and grants to ensure that commercial, industrial, and institutional entities
"going green" in New Jersey. Under this program, scoring criteria based on the project's environmental and economic
development impact determines the percentage split of loan and grant awarded. Funding can be used to purchase fixed assets,
including real estate and equipment, for an end-use energy efficiency project, combined heat and power (CHP or cogen)

production facility, or new state-of-the-art efficient electric generation facility, including Class | and Class Il renewable Energy.
http://www.njeda.com/web/Aspx_pa/Templates/Npic_Text.aspx?Doc_1d=1078&menuid=1360&topid=722&level
Id=6&midid=1357

NJ Smart Start Buildings

Equipment Rebates - Water Heaters, Lighting, Lighting Controls/Sensors, Chillers, Boilers, Heat pumps, Air conditioners, Energy
Mgmt. Systems/Building Controls, Motors, Motor-ASDs/VSDs, Custom/Others
http://www.njcleanenergy.com/commercial-industrial/programs/nj-smartstart-buildings/nj-smartstart-buildings

Renewable funding for PV & wind, plus federal credits right now. See:
http://www.njcleanenergy.com/renewable-energy/programs/renewable-enerqgy-incentive-program/applications-

and-e-forms-renewable-ener

Your current utility provider may also offer incentives, depending on your capacity and the current programs/
funds available to you, these change frequently so you should check with them when getting ready to start a

project and apply for funding.
Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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Dome-Tech,Inc.

Next Steps

The following projects should be considered for further study and

implementation:

>

YV VYV VY

YV VWV YV VY V

Temperature set-point optimization
Lighting upgrades
High efficiency, modular, condensing boilers

Implement economizer and demand control ventilation in New
building

Install Solar Photovoltaic System
Energy awareness program
Compressed Air Leak Survey
Consider Third Party Electric Supply

The Ground Source Heat Pump screening indicated a payback of 9
years on the incremental costs. Lakeland should consider a detailed
engineering analysis to determine if GSHP is an attractive alternative
when replacing its boilers and chillers.

Lakeland Regional High School, Wanaque, NJ Energy Audit Report, October 2009
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Summary Energy Performance Report
Facilities included: Lakeland HS Group

Number of facilities: 1

Year anding 1/2009

Total Floorspace (sq. ft.) 204,337
Average Rating 26
Number of Facllities with a Rating 1
Number of Non-ratable Facllitias® ST
Total Site Energy Use (kBtu) 17,969,540
Total Weather Normalized Source Energy Use (kBtu) 35,620,751
Average Weather Normalized Source Energy Intensity (kﬂlw‘ﬂﬂt.) 174.3
[Average Slte Energy Intensity (kBtu/Sq. 1) B7.0
Total Site Electric Use (kWh) 2 278,804
Total Site Natural Gas Use {Therms) 103,956
Average Actual Annual Source Energy Intensity (KBtu/Sq. Ft.) 1773

*Mon-ratabla bulldings are delined as bulldings that currently ara Inaligible o recelve the
ENERGY STAR raling due ta its aperaling eharacterisites andior bullding type.
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summary Energy Performance Report
Faeilities included: {akeland BS Group

Year Year ending
ending 2005 Year Year ending
. 11200% Average ending
Year ending Yefar Average Weather 112088 ) 112009
. - 112089 ending \ . . Site Matural
Facility Maie Facility Address Eacilit 142008 Site Hermalized Site o
Floors :ce Ratin Energy Source Electric Ua:e
P g Intensity Energy Uze {Therms)
{kBtwiSq. | Intensity {KWh}
Ft.) (KEtu/Sq. Ft.)
Lakeland Regtonal [205 Conklintown Road
Hioh School Wanague, NJ 07465 204337 26 87.9 174.3 2,219,804 103,956
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LAKELAND HS - UTILITY DATA Prepared by Dome-Tech, Inc,

Facility Name Lakeland Regional HS

Company HESS

Account# 3178742751-2118630

Meter# Hess 397539/404590

Tariff/Rate FTLV Pool

MNatural Gas |MBTu 2/27/2008| 3/28/2008 NA 17010 241371 § 0.0142

Maiural Gas |MBTu 3/29/2008| 4/28/2008 NA 8350 118.49| § 0.0142

Natural Gas [MBTu 4/29/2008| 5/28/2008 NA 4890 66.55| $ 0.0142

Matural Gas |MBTu 5/29/2008| 6/28/2008 MNA 120 1.7] 5 0.0142

Naiural Gas _|MBTu 6/20/2008] 7/28/2008 NA 1020 16.26| § 0.0159

Natural Gas |MBTu 7/29/2008| 8/26/2008 NA 1150 1551 § 0.0135

Natural Gas |MBTu 8/27/2008| 9/24/2008 NA 1260 15.86] § 0.0126

Nalural Gas |[MBTu 9/25/2008| 10/23/2008 NA 3450 4211 § 0.0122

Natural Gas |MBTu 10/24/2008| 11/24/2008 NA 12350 148.35| § 0.0120

Natural Gas |MBTu | 11/25/2008| 12/23/2008 NA 20780 248.81| § 0.0120 |

Natural Gas |MBTu 12/24/2008] _1/19/2009 NA 21830 261.38| § 0.0120

Nalural Gas |MBTu 1/20/2009| 2/17/2009 MA 22710 271.91] § 0.0120 |
TOTALS NA 114720 1448.29| 0.1588873

Facility Name Lakeland Regional HS

Company HESS

Account# 3178742751-3166447

Meter# Hess 397539/404589

Tariff/Rate FTLV Pool

d

Natural Gas 2/27/2008| _3/28/2008

$

MNatural Gas 3/29/2008] 4/28/2008 MNA 19830 281.39| § 0.01
Maitural Gas MB_Tu 4/29/2008| 5/28/2008 NA 211860 300.26| 5 0.01
Matural Gas |MBTu 5/29/2008| 6/28/2008 MNA 1730 24.55| § 0.01
Natural Gas |MBTu 6/29/2008| 7/28/2008 A 14430 229.96| § 0.02
Nalural Gas [MBTu 7/129/2008|  8/26/2008 MA 14050 189,36 & 0.01
Nalural Gas |MBTu B/27/2008( 9/24/2008 NA 11720 147.55| §  0.01
Natural Gas _|MBTu 9/25/2008| 10/23/2008 NA 16200 197.7] 8 0.01
Natural Gas [MBTu 10/24/2008] 11/24/2008 MNA 19670 236.28| § 0.01
Nalural Gas_[MBTu 11/25/2008| 12/23/2008 NA 28930 346.39| § 0.01
Matural Gas |[MBTu 12/24/2008|  1/19/2009 NA 27370 32771 & 0,01
Natural Gas |[MBTu 1/20/2000(  2/17/2009 NA 31490 a77.o4| & 0.01

TOTALS NA 227550 2955.75 0.1589

Page 1
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LAKELAND HS - UTILITY DATA

Prepared by Dome-Tech, Inc.

Facility Name Lakeland Regional HS

Company HESS

Account# 3178742751-3166872

Meter# Hess 397539/3166872

Tariff/Rate FTLV Pool

e LT [ e o

Energy Type| *,,,” | StartDate | End Date | Der

Natural Gas _|MBTu 2/27/2008| 3/28/2008

MNatural Gas |MBTu 372912008, 4/28/2008

Natural Gas |MBTu 4/20/2008| 5/28/2008

Matural Gas |MBTu 5/29/2008| 6/28/2008

Matural Gas |[MBTu 6/20/2008| 7/28/2008

Natural Gas _[MBTu 7/29/2008| 8/26/2008 02| :

Natural Gas |MBTu 8/27/2008| 9/24/2008 NA 17470 215.89| § 0.01

Natural Gas |[MBTu 9/25/2008| 10/23/2008 NA 12020 14647 §  0.01

Matural Gas |MBTu 10/24/2008| 11/24/2008 NA 38510 39524 5 0.01

MNatural Gas |MBTu 11/25/2008| 12/23/2008 NA 25380 303.88( § 0.01

Natural Gas |MBTu 12/24/2008]  1/19/2009 NA 17750 21253 $  0.01

Natural Gas [MBTu 1/20/2009] 2M17/2009 NA 209720 35585| §  0.01
TOTALS NA 270780 3498| 0.1571304

Facility Name Lakeland Regional HS

Company HESS

Account# 3178742751-2033061

Meter# Hess 397539/397651

Tariff/Rate FTLV Foaol

Iﬂ' It I\I-F.-c'\'.T_ = IR, I_l. .I J' .|" e oy _1_:-:‘7 nl_‘%_lr- t\._.\.‘_ _"'\:n' .TI F""T"c'_:'di'l "\-"-1' i —F e d _'I'._ 'I»---' T l:":'.E :

Energy Type| "o | Start Date | End Date | Demand | Therms | Cost | Therm

Natural Gas _|MBTu 2/27/2008| 3/28/2008 NA 895050 12700.76[ &  0.01

Matural Gas |[MBTu 3/29/2008| 4/28/2008 NA 333890 47379/ § 0.0

Nalural Gas |MBTu 4/29/2008| 5/28/2008 NA 47820 67857 §  0.01

Natural Gas |MBTu 5/29/2008| G/28/2008 MNA, 0 ol & 4

Natural Gas |MBTu 6/29/2008| 7/28/2008 NA 0 o| 3 -

Natural Gas _|[MBTu 7/29/2008] _ 8/26/2008 NA 0 0] § -

Matural Gas |MBTu 8/27/2008| 9/24/2008 NA 2800 3273 % 0.01

Matural Gas |MBTu 9/25/2008| 10/23/2008 MNA 165700 2022.15| & 0.01

Natural Gas _[MBTu 10/24/2008| 11/24/2008 NA 728130 8746.26| §  0.01

Matural Gas |MBTu 11/25/2008| 12/23/2008 NA 973860 11680.32( §  0.01

Nalural Gas _[MBTu 12/24/2008] _1/19/2009 NA 977500 117039/ § 0.01

MNalural Gas |[MBTu 1/20/2009 2/17/2000 MA 1260320 1509019 % 0.01
TOTALS NA 5384870/ 6737278/ §  0.01

Page 2
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LAKELAND HS - UTILITY DATA

Prepared by Dome-Tech, Inc.

Facility Name Lakeland Ragional HS
Company HESS
Accounti 3178742751-2348972
Meter# Hess 397539/404591
Tariff/Rate FTLV Paal
E;‘; = T e o= = s THeRnS o e
Energy Type| 9" | Start Date. | EndDate | Demand | Therms | Cost | §Therm
Natural Gas |MBTu 2/27/2008] 3/28/2008 NA 937410] 13301.85| § 0,01
Natural Gas |MBTu 3/29/2008| 4/28/2008 NA 433250 6147.82| % 0.01
Natural Gas |MBTu 4/29/2008| 5/28/2008 NA 131720 1869.11] $§  0.01
Natural Gas |[MBTu 5/20/2008| 6/28/2008 NA ] 0| § -
Natural Gas |[MBTu 6/29/2008| 7/28/2008 NA 0 0 % -
Natural Gas |[MBTu 7/29/2008| 8/26/2008 NA 2090 2819 %5 0.0
Malural Gas |MBTu 8/27/2008| 9/24/2008 NA 5100 64.21| § 0.01
Nalural Gas |[MBTu 9/25/2008] 10/23/2008 NA B8110 1075.27] 5  0.01
Natural Gas |MBTu 10/24/2008| 11/24/2008 NA 572940 6882.73| §  0.01
Natural Gas |MBTu 11/25/2008| 12/23/2008 NA 830130 99394/ § 0.01
Natural Gas _|MBTu 12/24/2008] 1/19/2009 NA 1000350] 1197749/ §  0.01
Natural Gas |[MBTu 1/20/2009]  2/17/2009 NA 1034680 12388.53| §  0.01
TOTALS NA 5035830 636746/ $  0.01
Facility Name Lakeland Regional HS
Company JCP&L
Account# 100007 0944-18
100007 0944-18
Meter# meterG18567377
Tariff/Rate JC GS3 01F
Energy Tyvo| “0erd" | start Date | Enapate [Pt kwH | cost | Siwh
|Electricity kWH 1/3/2009]  2/3/2009 238 85,120 $13,901.93] 5 (.18
Elactricity kWh 12/5/2008 1/2/2009 225 70,400] $11608.42[ §  0.16
Electricity kWh 11/4/2008] 12/4/2008 228 77,120] $12,099.06| § 0.16
Electricity KWh 10/3/2008]  11/3/2008 240  72,640[ $11,396.21[§  0.16
Electricity kWh a/4/2008[  10/2/2008] 266 74,240 $11,806.85( §  0.16
Electricity kWh 8/5/2008] 9/3/2008 231 48,000 5926060 §  0.19
Eleclricity kWh 7/4/2008]  8/4/2008 150 46,400] 5846893 § 0.18
Electricity kWh 6/4/2008|  7/3/2008 260 69,760] $12,975.75| §  0.19
Eleclricity kWh 5/3/2008]  6/3/2008 224 69,760] $11.84265 § 0.17
Electricity KWh 4/4/2008]  5/2/2008 215 64,320 $9,503.93( §  0.15
Electricity kKWh 3/4)2008]  4/3/2008 232 82,560 $11.916.70 § 0.14
Electricity  |[kWh 1/31/2008]  3/3/2008 251 90,560 $13668.13] § 0.15
TOTALS 2760 850880| 138448.96/% 0.16
Page 3
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LAKELAND HS - UTILITY DATA

Frepared by Dome-Tech, Inc.

Facility Name Lakeland Regional HS
Company JCP&L
Account# 100007 0945-74

100007 0845-74
Meter# meter#tG21163222
Tariff/Rate JC_GS3 01F
ﬁ'my-:ﬁnq'w Start Date | End Dato ni_lzzﬁu | wwH | cost | smwn
Electricity  |[kWh 1/3/2009]  2/3/2009 325 118,200 $19,268.42] § 0.16
[Electricity _ [kWh 12/5/2008]  1/2/2009 312 101,000 $16,584.15| §  0.16
Electricity  [kWh 11/4/2008]  12/4/2008 320 110,200 $17,254.52[ 3 0.16
[Electricity  [kWh 10/3/2008]  11/3/2008 322 127,600 §19,479.03( $§ 0.15
Electricity  [kWh 9/4/2008]  10/2/2008 514 129,200| $20,875.90| 3 0.16
Electricity  [kWh 8/5/2008]  9/3/2008 485 87,200 $17.279.82| §  0.20
Electricity  [kWH 7/4/2008]  8/4/2008 425 112,600| 520,978.04] §  0.19
Electricity  [kWh 6/4/2008]  7/3/2008 556 121,600{ $23,328.34[ §  0.19
Electricity  |[kWh 5/3/2008]  6/3/2008 463 102,600 518,340,898 § 0.18
Electricity  [kWh 4/4/2008]  5/2/2008 305 88,600 $13147.70l § 0.15
Electricity  [kWh 3/4/2008]  4/3/2008 a1 121,200 $17,301.35[ §  0.14
Electricity  |kWh 1/31/2008]  3/3/2008 329 141,800 $20,989.10| §  0.15

TOTALS 4667 1361800 224327.251 $ 047

Facility Nam Lakeland Regional HS
Company JCP&L
Account# 100044 9034-56

100044 9034-56
Meter# meter#G21057368
Tariff/Rate JC_GS1_01F
Energy Typo “(pit” | StartDato | EndDato | *YRM | wH | cost | shwn
Electricity  |[kWh 1/3/2009 2!3;201}9] 140 360 $486.46| §  1.35
[Electricity  [kWh 12/5/2008]  1/2/2009 140 16600 $692.71[ §  0.44
Electricity  [kWh 11/4/2008]  12/4/2008 140 8,360 $2,051.21[ § 0.5
Electricity  [kWh 10/3/2008]  11/3/2008 137 7,800 $1,939.00[ $§ 0.25
Electricity  [kWH 9/4/2008|  10/2/2008 139 6,120 $1,724.24| 3 0.28
Electricity  [kWh 8/5/2008|  9/3/2008 138 1,760 $1,228.57[ §  0.70
Electricity  [kWh 7/4/2008]  8/4/2008 153 1,080 $686.38| §  0.64
Electricity  [kWh 6/4/2008]  7/3/2008 100 1,600  $94387[ § 059
Electricity — [kWh 5/3/2008|  6/3/2008 153 1,440 $726.11] &  0.50
Electricity  [kWh 4/4/2008|  5/2/2008 153 920|  $620.66| 5 0.67
Electricity  [kWh 3/4/2008] 4/3/2008 153 360 $520.67| $  1.45
Electricity  [kWh 1/31/2008]  3/3/2008 153 1,960 $769.35/ §  0.30

TOTALS 1700 33320.00( 5 12,389 50.626
Fage 4
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LAKELAND HS - UTILITY DATA

Prepared by Dome-Tech, Inc.

Page 56

Facility Name Lakeland Reglonal HS
Company PSE&G
Account# 3178742751

3178742751 PSEG
Metar# Combined GSGH
Tariff/Rate GSGH
Energy Typo, ﬁ“”!i 'gv Start Date | End Date | Demand | Therms | cost $/Therm
Natural Gas [therms 1/19/2008] 2/25/2009 NA 839 $318.84]§ 0.38
Natural Gas [therms | 12/24/2008] 1/19/2009 NA 669 $252 06| & 0.38
Natural Gas [therms | 11/24/2008] 12/24/2008 NA 751|  $280.83 § _ 0.37
Natural Gas [therms | 10/23/2008| 11/24/2008 NA 705|  $257.26( §  0.36
Natural Gas [therms |  9/25/2008] 10/23/2008 NA 317 310515 §  0.33
Natral Gas [therms | 8/26/2008] 9/25/2008 NA 305 $101.29) § 0.33
Natural Gas |therms | 7/28/2008| 8/26/2008 NA 322 310649 § 0.33
Matural Gas [therms 6/25/2008| 7/28/2008 MNA 340 $111.86| § 0.33
Natural Gas [therms | 5/28/2008| 6/25/2008 NA 382  §$124.38[ § 033
Natural Gas |therms 4/28/2008] 5/28/2008 MNA 552 $175.88] § (.32
Natural Gas [therms | 3/28/2008| 4/28/2008 NA 563 $17896/ § 0.32
Natural Gas [therms | 2/26/2008| 3/28/2008 NA 725 $260.73| &  0.36

TOTALS 0.00 6470.00] 2274.63 0.35

FITTL e , RN e o i =l [ I[ie =
Facility Name Lakeland Regional HS
Company PSE&G
Account# 3178742751

3178742751 PSEG
Meter# Combined LVG
Tariff/Rate LVG
Natural Gas_|[therms |  1/19/2009] 2/17/2009]  791.38 22,950 $7,236.55] §
Nalural Gas |therms | 12/23/2008] _1/19/2000] _ 788.82 19779 3662474 § 033
Natural Gas |therms | 11/24/2008| 12/23/2008| 788.82 18,040 $6,24548( § __ 0.35
Natural Gas |therms | 10/27/2008| 11/24/2008] 788.82 13,011] $523345| § 040
Natural Gas [therms B/24/2008| 10/27/2008 NA 2538  $324.80[§ 013
Matural Gas [therms B/26/2008| 9/24/2008 NA 77 $100.02| % 1.30
Natural Gas |[therms 7/28/2008]  8/26/2008 NA, 21 $94.00| § 4.48
Matural Gas [therms 6/25/2008] 7/28/2008 MA 0 $91.89 0 Rate
Natural Gas |therms 5/28/2008[ _6/25/2008 NA 0 $91.80| O Rate
Natural Gas |therms | 4/28/2008| 5/28/2008 NA 1,795  $263.40( § _ 0.15
MNatural Gas |therms 3/28/2008| 4/28/2008 ___NA 7671 $750.10| & 0.10
Natural Gas |[therms | 2/26/2008| 3/28/2008] 788.82 18,325| $6,156.26| §  0.34

TOTALS 3946.64] 104207.00] 33212.67 0.79
Page 5
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l Nuwr Elds_i: Implnment DEY ond Economizer by inatalling controliers and sensors (Not full DOC) |
DESCRIPTION D_I? WMATER AL L.".Eﬂﬁ-
NN WORK, UNITE QTY e nrf THTAC | FERUMT | TOTAC]  T2TA
1 |Cisiral Slabion POfeoitwara [ . 4 3l - £20 - -
2_liEraphies detup 83 - - Ak -
3 |callbralign pt - =4 -
4 | Start up [ eheck aul ft - - )]
5 |Cammunicalinns bus if a3 - . -
i |contrellars 8a 2 2625 21,000 1 1430 13.200 34,200
7 |5Snnsors L] &N 345] 17250 Zi4 10,700 #7850
B N N :
Cithar Estimatad Implamontation Costs 43,9949
TOTAL L 10g144
Implement DCV and Ecanomizer by installing controllars and sensors (not full DDC
upgrade)
1. Prgg of 2 Fual G Bl X
4 1rkzn ol CHy Weter, TG00 yallans *
A Price of Flostiaty, SRW h {blended ratn) 30167
A Privg of (hi Qenand of Clecticry. Svtimaonin 0 000
o Prica of Mpural Gas, Slwrm EA TS
Existing | Proposad
Savinga
Candition System g
Annyal Gas Consumplion, therms 110,677 108,414 2,263
Annwyl Bleelric Consumption, kWh 2.246,000] 2239227 6,778
Annual Cosl 2and Savings, § Bo45 501 £544,013 § 4,685
I Winuow Shoging (Awnings) |
DESCRIFTION G MATER AL LABDR ;
i WORK UNITE aTy IEFR UNIT]_TOTAL | FERUNIT | ToTAL | ToTA
1 [Awring. malal arl lrame it 500 | Zoof 100,000 20 10,000 | 110,000
___Dlher Cstirnatard Implnmunla_l{r::_:p CoEE 40,4010
'['I:}TAL % 158,400
SAVINGS FROM WINDOW SHADING
1 Pngw o if ol D, frya L]
3 e ol CHy Wal, SHo00 Julos "
A lvcanloeglricky, B h {blanuod reto) 05T
o, Pricey ol 1 amiwd of ©loe gl S%W imonin 0000
£, Foice of Midurd L, 3 horm L1671
Existing Fropasad
Condition Sy=tam Savings
Annual Summer Heat Gain From Windows, 1000 AT 36,712 24,731 10440
Arnual Winigr Hoat Qain From Wirdows 1000 8T | 207 570 242,906 -18,7¢4
Cooling Sawings, kWh 1.043 1,048
Additianal Healing, Tharns -4 apk
Cooding Sovings 5 175 | § 175
Additiornl Henlling Cost (can ba avoided]® F {751 5 [761}
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| Ruoplace Ogilers with lligh Cificigscy Modular Cnndnnsing Boilars |
DESCRIFTION OF . w MATERIAL LABOR
N WORK LN AT eo [ ToTAL | PERUMIT | TOTAL 1OTAL
1 |Bomo Existing Beilans) L Al 46 - 100 4.800 4,800
2 |Plping Re-Work If 100 47 4,700 10 1,000 5,700
3 |1 hmBtu Cand Bollar A3 - 500 - - -
A4 12MMB Tu Cord Bailes [tH) - 213,550 - - -
5 [ZMMBE 1w Cond Bailer a0 5 AEE00] 134,000 - 134 00
G |Install hrs 160 - 100 16,000 18,000
Uthar Esllmated Implemeniaton Costa 133,213
TOTAL ¥ 283,711
MJ SmprStort Rebata ¥ 15000

SAVINGS FROM HIGH EFFICENCY MODULAR CONDENSING BOILERS

1. Price of #2 Fual Oll, zigal X
2. Frice ot City W ater, 5/1000 gallona L
3. Price of Electricin, $6Wh (blended rate) 50,967
4. Price ol the Qemand of Electrioily, BRYWImonth ®0.000
G, Price ol Matueal Gas, Rihenm B1.4871

Exist_ir_lg Proposed Savings
Condition System
Boller Plant Capacity, kBTU 20,920 20,920
Haurs of Operatinn 4,040 4,044
Seasonal Efficiency 0% B3% 13%
Annual Gas Consurnption, therms 110,667 65,476 45,197
Annual Cost and Savings, § $173,820 £102,840] % 70,980

1. Ascne the hdilers Pove 3 le:mpr}r.ulur:: riese] soebiecivlo whers e ot waldy is Suppli&d #l 140F120F when it iz
OFMA0F cutsiche,
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LAKELAND HIGH SCHOOL
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| Unit Vent VFDs ]
DESCRIPTION OF MATERIAL LABOR
i WORK UNIT) Q7Y IrERUNN] ToTAL [ PERUNT [ TotAL | O'AL
Fraclignal HP VFDs a4 45 350 16,750 - - 15,760
Othar Estimated Implemantation Cosls 5,006
TOTAL 5 21,735

SAVINGS FROM INSTALLING VFDS ON FCU'S AND/OR UNIVENTS - OLD BLDG

1. Price of Electricity, $/kWHh (blended rala) |  $0.167 |
Existing Proposed
Condition Systom Savings
Mumber of FCUs or Unlvents 26 26
Fan Motor HP 0.100 0.100
Fan Motor Efficiency 90% 90%
Annual Operating Hours 1,980 1,980
Annual Fan kWh 3,455 2,387 1,058
Annual Cost and Savings, $ $578 5401 $177

1. Assuma Operating Hrs are 5:30am to 4:30pm for 180 days.

2. Assuma 90% Fan Matar Eff.
3. Asguima 0.1 Fan Malor HP.

SAVINGS FROM INSTALLING VFDS ON FCU'S AND/OR UNIVENTS - NEW

BUILDING
[1. Price of Electrichy, S/kWh (blended rate) |  s0.167 |
Existing Proposed
= Condition System Swng?
Number of FCUs or Univents 19 19
[Fan Motor HP 0.100 0.100
Fan Motor Efficiency 90% 90%
Annual Operating Hours 1,980 1,980
Annual Fan KWh 2525 1,752 773
Annual Cost and Savings, $ $422 $203 $129

1. Assume Operaling Hrs ara 5:30am to 4:30pm for 180 days.

2. Asaume 90% Fan Mataor EIf.
3, Assump 0.1 Fan Motor HP.

Page 3
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Tomperature Set point Optimization

Page 4

Page 77

DESCRIPTION OF MATERIAL LABOR
s WORK T} QT PER UNIT] TOTAL | PERUNIT | TOTAL TATAL
1_|Reprogram BMS hr 20 | . 48 860 60
Dthar Estmatad Implemantation Casts -
TOTAL 5 nE0
Space Temperature Setpoint Optimization
1. Price of #2 Fuel Qil, S/gal A
2. Price of City Waler, $/1000 gallons X
3. Price of Electricity, $/KWh {blended rate) S0.167
4. Price of the Demand of Elecircity, /KW /month 50,000
5. Price of Matural Gas, Sitherm £1.571
Existing Proposed Savings
Condition System
Space Cooling Temperalure Satling 68-80 74 5400
Space Healing Temperature Selling 65-76 70 $1,700
Annual Cost and Savings, § 5 2,100
1. Dally run haours are based on 180 days, 11 hour days
2. Cost per eim for raspective AC unit taken fram *Cost per CFM (Dx-Economizer)® sheat
3. Asguma 10,000 CEM lar HYAC-1, HVAC-B, HVALC-9,
4. Assume 1,000 CFM for UV's, musie room and HV-13.
l Enargy Star Cooler |
DESCRIPTION OF MATERIAL LABOR i
h WORK LNIT QT FER UNIT] TOTAL | PER UNIT TOTAL TRV
1_|Enargy Star Cooler B aa 2 | asoo]l  7.&00 : - 7.800
Othar Ezlimated Implamentation Costs -
TOTAL § 7.600
| Whalk-In Frogzor and Coolar Fan Gonlrals |
OESCRIPTION OF MATERIAL LABOR
o WORK UNITI QY |SERUNIT] TOTAL | PERUNIT | TOTAL | 'O A%
— — I5 4 G50 2,600 80 1,400 4,000
Other Estimated Implomoniation Gosts =
TOTAL 3 4,000



LAKELAND HIGH SCHQOL

Preparcd by Dome-Tegh, Ing.

WALK-IN FREEZER & COOLER EVAFORATOR FAN CONTROL

1. Prica of 42 Fual Gil. Bioal
2 Prien of City Waber, 81000 pallig

Page 78

3. Frice of Clecldcity, &kWh {tlended rate) PR H
. Prien of 1a 1iemand of Flactioty, Bk imenin 70 004G
b, Prica of Naleral Gos, Siharm S1.401
Exisling Proposed -
L. Savings
Condition System 9
Run Hours 2,780 8,780
Evaporalor Fan Hesd Load, Maty 11,748 2,787 8,361
Evaporalor Fan Powar, kWh 3,267 2,124 1,144
Compressor Power tg Remove Evap Fan Heat Load, kWhH 1,440 360 1.080
Annual Cost and Savings, 3 [ 57§ 415 (% 372
1. Run haura based on fan molors boing run B, 700 bes
[ Framium ENicioney Motors
DLGLRIPTION DF MATERIAL CALICI
M WORK UNITI Q7Y [ DN ToTAL | PER DNIT | TOTAL | = o
Malers, gippraal, pramim effizigncy,
1.15 servce factor. 1800 RPM, 230/450
a |v. EltHr, F5HF L] 1 L S10 o210 & a0 a0 800
Malors. ddpproal, premlum afliciency.
1,15 aarnce tastar, 1800 REM, 2207480
11 |V, B0 Hz, 15 HF o i 5 YBS 2040 | % 118 L LA 3Gz
Malors, difppraol, pramium efficiancy,
.15 servico fagior, 1900 RPM, 230450
15 |, BD HZ. 40 HP aa 2 5 1,775 3550 & 188 378 3,926
Melors. dpprocf, pramium efflclency,
1.15 sarvice fuztor, 1000 RPM, 23000G0
1|V, B0 He G0 HP g A 5 @585 5050 5 2153 5ib 5 UHE
Melars. tatelly anclosed, pramium
afficigngy. 1,74 sarvice lachor, 1800
an |RPM, 2304460 ¥, B0 HZ, 7.5 HF 04 1 3 T 675 3 o 1M 765
Othor Exlimatun Implemantiition Costs 2,808
TOTAL % 17,388
MJ SmartStart Rebate £ 1,070
Page 5




LAKELAND HIGH SCHOOL Prepared by Dome-Teeh, Inc.

SAVINGS FROM PREMIUM EFFICIENCY MOTORS

LM pul PPl G 1w L]
& Pae ! S W e gk, .
2 l'h'm\".hn‘liu’ﬁ.,.|.H.\'F|||.i||ujquiuhj oy
4 Frznat oI nmane A v cily, LN ATt n L ol
W FIChal NA e U RE e [ 1N 14l
WTiATED: 'H{.-'ﬁﬁ | weri [
RUNTIME. .| enmtimieyi (| PONSUMPTION (whi
Al Lol PROPGY PROPORE
TaAG LGEATIAN RERVIGES HF | BEM HRE HAE‘I‘n BAIRTiNG oo REISTING o
[.1 Merer BH-by Bl A r-_'l_u'!linunﬂwﬂlm Alr 1Mumg m-;i-:! 1.7 F-;J:n,'.w |m_",': ™ ) 10 PR i, 1 ¥:.005
- M Logg Holtyr Hm Hyaling Hat Wela: Gleg Pumd 40 1800 ] 2604 | 10030 0, 8 14,45 75087 Ti895]
Fii P B'og Baliar R Chiled Wotw Sl F!'n_15_ 4] _hi‘EI.J_ o 105 B (1Y HY %y 12041 10,83
_ii tamw R Bl Rna| - Cnldmr Watar Ceg Fymp 50 wa0a A [T 0% 507 12,178 10,045
HIVAC-Y | Mew EHap. 1:an Rm L) HYAC.3 Supply Fan Pl WECT) et | gk g, Buy oLty 10,442 10,533
CHVWACD A | Mo Bty Fart Rin D YA Supply Fun | LAd | 2| o 00 0% RO 1673 1,797
HVALL-T | Haw g, 1 gn Him 11 HAAC] SuEMy Yan 15 1400 ) &ven | ikdSi JiLCAi A53.0%% 71.071 0.1
HWAG-T | New Blag. Fan B A HYAG Y Bupply Can___ | 18| _1AC3 ) # 1Rl foase)  mnpss Lt kTR .l
FIVAL. N Fhew ildp 10 tun Il| JIMAC-IL S By | gn 15‘ 1LAOGD | Fove0 | {009 BE 44 B30 21.073 20,7932
HVAZ-13 |FAgin 1 e, Fan |3m [ HWAL A2 Sapply Fan i'.sl 1800 | #re0 | g Bl £, 21 0% 10,024 40,020
TOTAL

1. l_'l?”'ﬂ""ﬂ Copkpmant gatp Sl i irgticg wurd eslmated ouo 19 unnvelablo Infonmatioa,

2. Lk ansureed (ot b bed ahhorae goeeif of Wl iy B3 of B dafcpinlo oz gawor.

3 Qaly gy miplaz warg ammpind ler this cololpilong

#, Axrage run tionsd IET poenp inodor oakimaed daing 5,609 anmral hasing Nours (OAT < 05 dog Fl. 2,525 eriudl cosing hee's (DAT = ¥5 oeg T

S ek Ing Reurd ddjustie 0 atecdutt D e eoz' g dining 16 dunn, all ol July are Augqunt and 1@ Sodembr: {Lakolane doean't run A di.nng semmar Drsak)
I Avarnga aun frues Iee (an malors esfimasd sl 183 daye 20 12 caenating howes pee day
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Single Baller:

Gas Fuel
Eff 100%, 80.0%
Ein 100% 10460 MBH
E out 100% H3GE MBH
SBL (% Ein)  2.5%
SAL 261.5 MBH

Min E out 20% [Eg0a2
83%

Camb, Eff

m slopes 121875

INDIVIDUAL BOILER

linear ralation

Eout {Load) PLR Ein Efficiancy
0 0% 2616 0.0%
#3686 1% 383485  23.0%

4184 5% 771425  542%

a36.8 10% 128136  B5.3%
16736 % N2 TaTH
26104 0% 3aN06  THE%
33472 0%  amM0a T I%

4184 B0% G360.7E  TAO%
s020.8 G0% BIEOE  T7ET%
BA57 .6 T0% 740046 79.2%
6604 .4 80% 84203 70.5%
7512 0% B44015  TO.B%

A6  100% 10460 80.0%

COMBINED SYSTEM BOILER PART LOAD

Capacity of sach 10460
Mo, of Bejlars 1
Tatal Capacity 10460
Mo.el  Load
Load PLR Bollers  per boller per ballar plant
Ein Ein

160 100% 110460 13010 13010

an66 02% 1 8666 12029 12028

aps BEY i 8851 11048 11048

an4e 7% 1 Q4B 10068 10068

7242 60% 1 7242 9087 a0a7T

G437 B2% 1 G437 a7 a1o7

6632 5% 1 632 7126 7126

4828 A6% 1 1828 6145 6145

4023 8% i 4023 5165 5165

3218 % 1 ansa 4184 4184

2414 23% i 2414 3203 4203

2062 16% 1 2092 21 2811

0 0% 1 o 262 262

Efficienay - Caat lon

Efficiency I?h';m
B04%

80.3%
B0.1%
70.9%
70.7%
T8 A%
T0.0%
TH.6%
a%
¥6.9%
T6.4%
¥, 4%

0%

|

BT

B,764
15,231
226852
36,284
30,638
40,516
33402
28,037
21,757
18,223

267,803
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Geothermal Analysis - Lakeland HS

Parfprmuad By Dome-Togh Ensrgy Advisers
[Facility: [Cnkefand Reglonal High Geneol |
Annual Eleciric Use, kwh
Electric Coal 0 17|
Natuml Gas Usa, therma k!
|Maluial Gas Cont £1.88harm
Electric® i kWhH Cosl
179 3011, B0
3% 11g0380 | §199,102
20% 441,200
1% 234,00

Bl R R e T e L L e B . LI TR I

al Gas**

o

Therma

Col

Lighting

L]

HvaC

o
w000

$156.603

en Equipmant

%

4]

1%

Miscellansous

“HYRE i bt by e P

{Tatal HVAC Cast

[ $356.085]

Exfating

GSHF

10.4

14.1

1,190,380

564,568

Annunl Elsciric Costa

§189.102

F145.444

Haating

Exfaling

GSHFP

(Gay Fired Heating Efficiency

1%

:173

Coalliciant of Performance, COP
Heating Mode, Nalural Gas Use, herms

0,800

Annual Heat Load, thanms

76,088

Annual Heat Load

2,247,928 |

Haating Made, Electic Wss, kWh

¥

G6a1.14a8

Annual Engrgy Costs

§160,091

S113.808

Annual Heating Savings

Annunl Cooling Savings

Total Annual Savings

$53,659
$43,058
506,716

Talal Square Feat

[ #0437 |

Alr Fiow (CFM) Par Squars Fool

1

Alr Flow (CFM) Par Ton Relrigeraticn
(Cannected Cooling Load

400
611

Cotl Par Tan

57,000

Gross Insillaiion Cast Estimata

$3.577.000

Invastment Tax Credit

30

0

NJ 558 Equipmenl incenlives
|NI1 Inmtatiation Coil Ealimite

§180.0 188,070
§2,365.030 | $3.387,830

rﬂmmwm
Annual Savinge

$06.716
Inglallation Cost §2,345 930 iflﬁ!]?ﬁﬂﬂ_'
Payback 24 36
|§ypum Size, ﬁnm 511
Wall Capacily, ft'tan {1
200 A wvisils BEG 1 wakis
Well EEHTII_W' It on caniar 1
Humber of walls 511 2fiB
Dimension Well Field Foot Print, sg. Ft 126472 B4, 805
|Bimension Wall Figkl Foat Print. Acras. FI 28 1.5

Caoling

Savings
53,650

Haating
Savings

[l o dnadfy poys fechers fa
{5370 par fonj
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Roof Mounted System
SacSon 2 Saction 3 Saefinm 4 Secton 5 Sechon Sechion T Section A
NS (] WS NS NS

WS

NS

Advizors

LAHEL ANEY HS
Sacthion 1
NS

Solar PV System
home- Tech

4
AE R
8| E|=| FB 53 |¥EE
a5 = 55@.; ;53
EIP 53”3: Al el B
HHER R
o\ 55| 3 % el %55
EQ; ﬁsé_'r gls 2
algl Elalale| |#E=

Panel Count icaindated)

Paredl Cousd {actosl)

Gross Lengif feat

Pared Count {caleuiated)

Panal Court (achus]

Fanel Reduchon %

[Net Panal Oty

112 | 3 ] 38 ]

1054 | wose | tose | 1ose |

| 45381 | 36872 | 15147 | MBS | 32708 | 400551 |

&3 4
Mk MNerwars Fndh e Mawark Pimwark Sk
1.054

Frocd 21765 | 47272 | TESE0

\Capotaty Facior flvhicms | 1054 | 1058 | vpss
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Preotovoaic £ conomic Prolonma
P ksl ey D T §  roary p Meipitaarn.

Rool Mount: Customss Crerad
RUSLANTIONS =~ SRS i et ]
Capacity: Sk ERTRATE SUY | i VLD SRART
Mamesphata rasesy (KW DC) 2003 e l e
Capacey Facisr (AN ACKW OC) 1084 | | e A S | | [t A el 5 A |5 vt | o
Firr Year Expoctad Froducion (KWhnj  400.551( | [y L) e bl T o || = L
Annuaal Capacity Adysstinant Disow] | M | Tew | A
o | s | wrriasw N = = oy sy
[Project Casy Data: I | mw | mow B - 8| | speoky swmasi | weesh -
Coal pi kw ratnled (Grons) S7.000 n_| By | e mors W il [
Gross instaded Cost SIBA00NL | W | peay i B L] L]
4| wma | emaasai e W - -
Totslprogececost  ~  ° S2S6030) | o | s jwvss| | new w L1 !
n | pask -y W - L
\Diner: | sena | sk
Fadueal Tax fate o] | s | a
Discour Rate I:! E. g ang
Inflasion ratw 250 | = | s | ssesawi Namary
_LI _H_-_H. 1% __-_ i [FET
FA Saler Renowatle Engrgy Credits: w | o | s BiEs] dmpen|  mow [P
Saolet REC Discount (S/Mwh) 550 ] wars) This | (T
SREC Sales C R A| man | Basansin oarwl areew| genmlf | | e
= o | sasnas warn] amams | mas i)
Production Bonefit: W | s DR TS L Bagadd | Ba e
Linedul Econcems Liw B | v | e |_mranl seaas) w0 mnes | Enas u T | w s |
Avoioed Biecine Price Rats Cap (B SOBT) | w | soer s wrEw| s fomirn | gazir e Mangm | 4zazary
= | mm sl wabe | mm wntom | gaam Laaa ssaane | 1 sgmam
Electric Price Escaiaton Aace A00% | & | mw mun] s | e [ | wia Bz Sk | 47,718
Transfoimar less savings J00%] | 0 | soo sl was| s moa vt | gawe 1l e | fuatpens
= | mn sore] ma e i e | lenes mea measem | gumna
Operaling Expenses: B | ok adnw|  wam #iriam | Eae Mevtd | s
Asrwnl Maisgenance Cosl STH0Y| | 2 | oo ml g moam wiazis | maw | e | wana
 m— L] M ai|  oam piinem | peLmY Pbanis | krrime
Foderal Tax incentivis:
Foderd Rusnnss Energy Tax Credi 0.0m%
W Teast [ ey # o oy} | dinmnas T
Dot FITC from Depreciaton Basis? Li W T - RasLim wl = e ] ® | s
Financial Retumns
IRR (28 years) 7%
(25 yoars 2 %) {S140.083)
Ihﬂuﬁnn'j' 5%
Y {15 years 2 10%) EE=Te )
8E
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