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A. EXECUTIVE SUMMARY
Middleton-Cross Plains Area School District (MCPASD) is committed to providing a high-quality learning environment in which productivity of students and staff is optimized.  MCPASD understands the importance that facility quality and efficiency play at the various buildings.   
MCPASD and Johnson Controls have taken the first steps in evaluating the performance of various buildings to identify facility improvement measures that will both improve the quality of the learning environment and reduce operating costs. 

During this preliminary evaluation process, Johnson Controls gained an understanding of the unique operating requirements of the users of the buildings, identified possible building system improvements and herein recommends those which will meet the MCPASD goals and lead to successful and lasting solutions.  We wish to thank Tom Wohlleber, Bill Eberhardt and Neal Bickler for their insights, suggestions and assistance in developing this report.  

Jointly, we have identified the following project goals:
· Identify improvements that enhance the learning environment,

· Reduce energy and operating costs,
· Optimize reliability of existing systems,
· Extend the useful life of existing systems and minimize unplanned capital spending,

· Increase safety, satisfaction and comfort for students and staff. 
Working together, sharing information and experience, we have identified a facility improvement program that that will help MCPASD accomplish these goals.  The following pages further describe the insights obtained during our joint facilities review with MCPASD maintenance staff and present the facility improvement measures that will address challenges and optimize building performance.

Based on our analysis and suggested facility improvement measures, we see the potential to save approximately $107,000 to $131,000 per year on combined utilities (electricity, natural gas and water) and $5,000 to $10,000 on operational savings.  These savings could finance a debt obligation over 10 years to provide $1.1 million to $1.4 million for immediate capital expenditures.  This program would augment the district’s long-term construction plans and roof replacement programs without requiring the expense and effort of a referendum. 

Consequently, Johnson Controls proposes a guaranteed energy savings performance contract that would install energy efficient equipment and pay for these upgrades through the resulting savings in energy and operations.  This would be a turnkey program with Johnson Controls serving as the single-point of responsibility.  Johnson Controls would perform this contract under an open book pricing model similar to our current model with the State of Wisconsin.  This will enable us to utilize MCPASD preferred contractors and vendors with transparency.  Johnson Controls would also be able to utilize its local service organization to provide superior support, minimize project risk and minimize overhead burdens.  Our corporate offices in Milwaukee will ensure the highest level of technical oversight of new technologies such as Solar PV.  We will also maximize Wisconsin Focus on Energy grants as part of this project. The energy savings are guaranteed to ensure that MCPASD remains budget-neutral. Johnson Controls, with its 123 years in business and $34.6 billion in FY07 revenue, has the financial strength and stability to fulfill our commitment to your school district.

MCPASD is pioneering educational programs in cooperation with other Madison-area school districts called the Global Academy.  Johnson Controls, recognizing the severe shortage of qualified technicians and engineers throughout the US, has worked with large districts to provide equipment and personnel for hands-on training and engineering instruction.  Our Career Connect program has partnered with Milwaukee Area Technical College to provide Johnson Controls a pool of technicians and engineers with guaranteed employment prospects.  The Career Connect program has similar Public-Private Partnerships in Chicago, New York and Los Angeles.  Johnson Controls provides computers, controls and other HVAC equipment to teach proper operations of METASYS and other building automation systems.  As part of this performance contract, we would explore a similar partnership with the Global Academy and the Madison Area Technical College as the scope and focus of the Academy is developed.  Additionally, some of the facility improvement measures made to MCPASD buildings, such as Solar PV, Solar Thermal and Ground Source Heat Pumps, would be incorporated into MCPASD curriculum and Johnson Controls personnel would be available for classroom lectures and projects. 

B. FACILITY SURVEY & OBSERVATIONS
Survey Process Overview
In developing an improvement program for its clients, Johnson Controls utilizes a phased approach to facility assessment.  As it relates to MCPASD, we have conducted a preliminary assessment involving several steps and tasking of the following buildings:

	District Administrative Center

	District Operations Center

	Elm Lawn Elementary

	Glacier Creek Middle School

	Kromrey Middle School

	Middleton Alternative

	Middleton High School

	Northside Elementary

	Park Elementary

	Sauk Trail Elementary

	Sunset Ridge Elementary

	West Middleton Elementary


An initial meeting was held with MCPASD to become familiar with the Physical Facilities Staff as well as gain a high level understanding of the buildings from an infrastructure and systems standpoint.  Based on this information, Johnson Controls conducted a physical survey of the buildings which involved assessing the mechanical, electrical, plumbing and envelope systems throughout the building.  An understanding of facility operation, activities and potential efficiency improvements was also gained during the survey.

An important part of the survey process is data and documentation gathering.  MCPASD Maintenance staff provided Johnson Controls with utility bills, floor plans, drawings, etc.  We were able to utilize this data along with the information gathered during the physical survey to conduct a preliminary analysis of the facility.  This analysis involved studying the utility data to characterize the usage at the various buildings (i.e. where the energy is going) based on the understanding of the systems.  It also involved utilizing tools such as benchmarking programs and eQUEST (building modeling software) to estimate savings based on potential improvements identified.  Johnson Controls utilized the information gathered to date for generation of this report as a culmination of the preliminary assessment phase.  

The next phase would be a more detailed look at the facility which would involve savings calculations, contractor site visits, etc.  This phase would serve to confirm the findings of the preliminary phase and provide MCPASD with a firm business case for implementation of the Facility Improvement Program.

Existing Facilities Descriptions

District Administrative Center

The District Administrative Center is a single story 19,000 sq/ft building originally constructed in 1937, with additional built in 1951, 1988 and 2003.  The facility houses the district administration staff.  The building typically operates from 7:00 a.m. to 4:30 p.m. during the week with after meetings scheduled as needed. Utilities provided are electric, natural gas and water.
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Building heating demand is served by two converted natural gas Kewaunee steam boilers that are original to the building and once fired by coal.  These boilers provide steam heating to various air handling units (fan systems) and reheat coils throughout the building, as well as perimeter radiation.  The boilers are at the end of their useful life cycle. The boilers are considered to be very inefficient for today’s standards.  The distribution system employs steam traps and a condensate return system. There are a steam traps that are blowing buy indicated by the plume on the return tank vent line. The majority of the building cooling demand is served by an air-cooled chiller. The compressor was recently replaced however there are still reliability issues remaining with the refrigeration system. There are a few small split system refrigeration units scattered through the building that cool specialized areas.

The ventilating systems are located in mechanical rooms, ceilings, as well as a rooftop unit for cooling of the technical equipment room.  The ventilating systems for all the units are constant volume with reheat coils.  The fan systems seem to be in good condition.  The maintenance staff has a proactive approach to building operations in general.  
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A Metasys Companion Building Automation System serves as a head end for a pneumatic actuated/controls system that exists throughout the facility.  This system monitors HVAC equipment/zones, does fan scheduling and employs some typical control strategies.  

The building houses a mix of T12 and T8 lighting technology with electronic ballasts.  There is occupancy sensing technology in the gym area, but the remainder of the lighting is operated manually with switches.  The exit signs incorporate either incandescent or compact fluorescent technology.

A natural gas-fueled high efficiency domestic hot water heater provides domestic water for the facility.  Most of the plumbing fixtures have been replaced with low-flow technology.

District Operations Center

The District Operations Center is a single story 28,806 sq/ft facility constructed in 1988. The facility serves the operational for maintenance and food preparation for the district. The building typically operates from 7:00 a.m. to 4:30 p.m. during the week.  Utilities provided are electric, natural gas and water.
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The storage area is heated with an infrared radiant heating system, along with some gas fired unit heaters.  The remainder of the building is heated and cooled by several packaged fan units.  Temperature control is done by pneumatic controlled thermostats.  There are separate exhaust systems for the shop areas.  The entire building uses T8 lighting technology, as well as compact fluorescents.  The exit signs incorporate LED technology.

A natural gas-fueled A.O. Smith domestic hot water heater with a storage tank provides domestic water for the kitchen.  The kitchen refrigeration and freezer units use air-cooled condensers.

Elm Lawn Elementary

Elm Lawn Elementary is a single story 65,526 sq/ft building constructed in 1986 with additions and/or upgrades in 1988 and 2006.  This facility has one floor with a mezzanine area.  The building typically operates from 6:30 a.m. to 3:30 p.m. during the week, with some night time activities in the gym as required.  Utilities provided are electric, natural gas and water.

The facility is heated by five natural gas Burnham hot water boilers that are original to the building, as well as an additional three natural gas-fueled Burnham hot water boilers added in 2006.  These boilers provide hot water heating to various fan systems and unitary equipment throughout the facility.  The 1986 vintage boilers original to the building are at the end of their useful life cycle.  The hot water distribution system has two pumps with variable frequency drives (VFDs).  The majority of the building cooling demand is served by a Trane air-cooled chiller, however there is one fan unit that has a self contained direct expansion for cooling.  The chiller is in good condition and well maintained.  The chilled water distribution system includes two chilled water distribution pumps with a glycol/water mixture.

The ventilating system consists of five fan systems that have chilled water and hot water coils (however, the gym unit only has a heating coil).  A multizone unit exists with a hot deck/cold decks setup.  One remaining fan system that serves the office area has self-contained direct expansion cooling with a hot water coil.

These systems are a mix of constant volume and variable air volume.  The variable air volume fans incorporate inlet vane mechanics.  

A Honeywell Direct Digital Control (DDC) Building Automation System serves as a head end for an electric actuated system that is installed throughout the facility.  This system monitors HVAC equipment/zones and employs typical building control strategies.  

Elm Lawn Elementary houses a mix of T12 and T8 lighting technology with electronic ballasts.  There is occupancy sensing in the gym and classroom areas for lighting control.  The exit signs incorporate LED technology.

Two natural gas-fueled high-efficiency domestic hot water heaters serve the domestic water needs of the facility.  These heaters were installed in 2006.  Although some of the plumbing fixtures have been replaced with low-flow or motion sensing technology, the majority of the fixtures are original and they are manually operated.

Glacier Creek Middle School

Glacier Creek Middle School is a single story building constructed in 1996 and is 117,000 sq/ft.  The building typically operates from 6:30 a.m. to 3:30 p.m. during the school week, with some night time activities in the gym as required.  Utilities provided are electric, natural gas and water.
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Part of the building’s heating demand is served by two Duramax A.O. Smith natural gas-fueled hot water boilers.  These boilers provide hot water heating to several fan systems.  These boilers are shutdown in the summer.  The maintenance staff is having issues with these boilers short-cycling.  The distribution system employs four hot water distribution pumps.  The remaining heating demand in the building is served by a heat pump system.  This system consists of approximately 53 Trane heat pumps and a Baltimore Air Coil Fluid Cooler.  A return plenum serves these heat pumps, along with a Heat Recovery Wheel to temper outside air.  The majority of the building cooling demand is served by the heat pump system, with some direct expansion.  The fan units are on a constant volume system.  One 100% make-up air unit is located for the industrial tech room, but is not used frequently.  Exhaust fans are in place for the boys and girls locker areas with exhaust air supplied from the gym.
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A Metasys DDC Building Automation System serves as a head end for an electric actuated system throughout the facility.  This system monitors HVAC equipment/zones and employs typical control strategies.  

The building houses T8 lighting technology with electronic ballasts, as well as compact fluorescent.  There is occupancy sensing technology in the restroom areas, however the remaining lighting control is done by manual switching.  The exit signs incorporate LED technology.
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A Bryan Steam boiler serves the steam kettles in the kitchen.  This boiler only operates once a week.  The kitchen refrigeration utilizes air-cooled compressors.  Two natural gas-fueled domestic hot water heaters serve the domestic water needs of the facility.  Although some of the plumbing fixtures have been replaced with low-flow or motion sensing technology, a majority of the fixtures are original and manually operated.

Kromrey Middle School

Kromrey Middle School is 134,000 sq/ft and was originally constructed in 1962 with additions and/or upgrades in 1965, 1969 and 1990.  This facility has 2 floors.  The building typically operates from 6:30 a.m. to 3:30 p.m. during the week, with some nighttime activities in the gym as required.  Utilities provided are electric, natural gas and water.
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Building heating demand is served by four PK Thermific natural gas-fueled hot water boilers, as well as four Burnham natural gas-fueled hot water boilers.  These boilers provide hot water heating to various fan systems, unitary heating, reheat coils in 1990 addition and perimeter heating.  The Burnham boilers were installed in 1990 and are approaching the end of their useful life cycle.  The distribution system employs hot water distribution pumps on a constant volume system.  The majority of the building cooling demand is served direct expansion cooling in various fan systems.

The ventilating system consists of several fan systems that are constant volume.  A good portion of the units are of a multi-zone type.  Two gas-fueled rooftop units exist for the shop area, but only one is utilized.  The fan systems seem to be in good condition. The maintenance staff has a proactive approach to building operations in general.
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A Metasys DDC Building Automation System serves as a head end for a pneumatic actuated system that exists throughout the facility.  This system monitors HVAC equipment/zones and employs typical control strategies.  

The building houses a mix of T12 and T8 lighting technology with electronic ballasts.  The majority of the lighting control is done through manual switching.  The exit signs incorporate LED technology.

[image: image14.jpg]


Two natural gas-fueled domestic hot water heaters serve the domestic water needs of the facility.  Each has their own storage tank.  Although some of the plumbing fixtures have been replaced with low-flow or motion sensing technology, a majority of the fixtures are original and manually operated.  Some of the urinals are scheduled through the Metasys system.
Middleton Alternative

Middleton Alternative was built in 2001, has 1 floor and is 17,000 sq/ft.  typically operates from 7:00 a.m. to 4:00 p.m. during the week.  Utilities provided are electric, natural gas and water.
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Building heating demand is served by two Raypak natural gas-fueled hot water boilers.  These boilers provide hot water heating to a fan system and unitary heating throughout the building.  The distribution system employs a redundant hot water distribution pump system.  A Metasys DDC Building Automation System monitors HVAC equipment/zones and employs typical control strategies.  

The building houses a T8 lighting technology with electronic ballasts.  There is occupancy sensing technology for lighting control and the exit signs incorporate LED technology.
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A Cyclone natural gas-fueled high efficiency domestic hot water heater serves the domestic water needs of the facility. The plumbing fixtures utilize low-flow or motion sensing technology.  A Solar PV system feeds into the existing electrical grid through a Sunny Boy inverter.

Middleton High School

The original Middleton High School, constructed in 1879, was demolished and rebuilt in 1949.  Additions were made in 1959, 1967, 1980, 1990, 1996, and the most recent in 2001 – 2003.  This facility has 3 floors with a basement area.  Total square footage is 419,975. The building typically operates from 6:30 a.m. to 4:00 p.m. during the week, with some night time activities in the gym as required.  Utilities provided are electric, natural gas and water.

Building heating demand is served by one Kewaunee natural gas-fueled steam boiler and two Bryan natural gas-fueled hot water boilers.  The Kewaunee steam boiler serves a steam to hot water converter and has a newer burner.  This boiler system provides hot water heating to various fan systems; reheat coils and unit ventilators throughout the building.  The boiler system is shutdown during the non-heating season.  The cooling demand for the building is served by a 250 ton Trane air-cooled chiller that was installed in 2000 – 2002.  The chiller system is supplemented by an ice storage system that adds approximately 150 tons of cooling.  The chiller system also operates on a variable pumping configuration.  There is some direct expansion cooling for particular fan systems.
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The ventilating system consists of several fan units that have chilled water and hot water coils (however, the gym unit has only a heating coil).  These air handling units operate on either a variable air volume or constant volume system.  The majority of the fan systems are a typical supply/return type of system; however some of them are of a multizone setup.  Unit ventilators serve the commons area and get their outside air from fan system B1.  One fan system serves the pool which has a hot water coil, a heat recovery glycol loop and hot water reheat.  This fan system has VFDs on the fans for occupied/unoccupied/humidity control.  There are two H.B. Smith natural gas-fueled hot water boilers that serve the pool heating and pool area domestic water needs.  The boilers operate 24/7 throughout the year and have had maintenance issues in the past.  

A Honeywell DDC Building Automation System serves as a head end for an electric actuated system that exists throughout the facility.  This system monitors HVAC equipment/zones and employs typical control strategies.  
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The building houses a mix of T12 and T8 lighting technology with electronic ballasts.  Metal Halide fixtures exist in Gyms 1401 – 1403. The exit signs incorporate a mix of incandescent, compact fluorescent and LED technology.
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Natural gas-fueled domestic hot water heaters serve the domestic water needs for the majority of the facility.  Although some of the plumbing fixtures have been replaced with low-flow or motion sensing technology, the majority of fixtures are original and they are manually operated.

Northside Elementary

Northside Elementary is a single story building with 62,438 sq/ft, and was constructed in 1975, with additions in 2002, 2006 and 2008.  The building typically operates from 6:30 a.m. to 3:30 p.m. during the week, with some night time activities in the gym as required.  Utilities provided are electric, natural gas and water.

Building heating demand is served by two natural gas-fueled Patterson Kelly hot water boilers that were installed as a part of the renovation in 2006.  These boilers provide hot water heating to various fan systems, unitary heating, baseboard heating and booster coils.  The distribution system employs hot water distribution pumps that operate on a constant volume system.  The building’s cooling demand is served by direct expansion cooling located in the various fan systems and rooftop units.
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The ventilating system consists of a McQuay fan system serving the multipurpose area, which has a VFD on the supply fan and another fan system serving the gym area (this unit has heating capability only).  A fan system with booster coils in the duct serves the 2001 addition.  There are three rooftop units that serve a majority of the building.  The rooftop unit ventilation system houses hot water booster coils tied to zone thermostats.  A gas-fired make-up air unit serves the kitchen area.
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A Honeywell Direct Digital Control (DDC) Building Automation System serves as a head end for an electric actuated system that exists throughout the facility.  This system monitors and controls HVAC equipment/zones and employs typical control strategies.  
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The building houses a mix of T12 and T8 lighting technology with electronic ballasts.  The T8 technology is generally found in the newer additions throughout the building.  The pod classrooms house older fixtures of which some are in need of replacement.  The exit signs incorporate LED technology.

One A.O. Smith natural gas-fueled high efficiency domestic hot water heater serves the domestic water needs of the facility.  The heater is accompanied by a large storage tank.  The majority of the plumbing fixtures throughout the building are original and manually operated.

Park Elementary

Park Elementary was originally constructed in 1965 with additions and/or upgrades in 1972, 1978 and 2003.  This facility has 1 floor and is 47,021 sq/ft.  The building typically operates from 6:30 a.m. to 3:30 p.m. during the week, with some night time activities in the gym as required.  Utilities provided are electric, natural gas and water.

Building heating demand is served by two natural gas-fueled Thermal Solutions Evolution hot water boilers that were installed during the renovation in 2004.  These boilers operated on a lead/lag control sequence.  They provide hot water heating to various fan systems, rooftop units and unitary heating throughout the building.  The distribution system employs a variable hot water distribution pumping system with a glycol mixture.  The majority of the building cooling demand is served by a Trane air-cooled chiller; however, there exists some direct expansion for the rooftop units.  The chiller is in good shape as it was installed in 2004 and has received regular maintenance.  The chilled water distribution system is a variable pumping system and includes a glycol/water mixture to the coils.
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The ventilating system consists of approximately 21 residential type fan systems that have chilled water and hot water coils serving the classrooms.   The ventilation system for these units employs outside air with a supply/return system.  Exhaust relief air is pulled through a common tunnel system.  These units are also controlled based on occupancy within the classrooms.  Two constant volume fan systems serve the library, theatre and cafeteria/gym areas.  There are two rooftop units, with direct expansion cooling, that serve the office areas.  An exhaust fan exists in the kitchen for the air-cooled refrigeration.  However, it was observed that this is an open system and tempered air from the kitchen is also drawn out through this exhaust fan, which negatively impacts energy consumption.  
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A Honeywell Direct Digital Control (DDC) Building Automation System serves as a head end for an electric actuated system that exists throughout the facility.  This system monitors and controls HVAC equipment/zones and employs typical control strategies.  

The building houses a mix of T12 and T8 lighting technology with electronic ballasts.  There is occupancy sensing technology in the gym area for lighting control.  The exit signs incorporate LED technology.

One natural gas-fueled high efficiency domestic hot water heater serves the domestic water needs of the facility.  Although most of the plumbing fixtures have been replaced with low-flow technology, some of the fixtures are original and manually operated.

Sauk Trail Elementary
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Sauk Trail Elementary was constructed in 1953, with additions and/or upgrades in 1955, 1958, 1969, 1990, and 2006.  This facility has 2 floors and is 57,846 sq/ft.  The building typically operates from 6:30 a.m. to 3:30 p.m. during the week, with some nighttime activities in the gym as required.  Utilities provided are electric, natural gas and water.

Building heating demand is served by two natural gas-fueled Patterson Kelley Modufire hot water boilers that were installed as a part of the 2006 renovation.  These boilers provide hot water heating to various fan systems, unit ventilators and unitary heating throughout the building.  The distribution system employs four hot water distribution pumps with VFDs.  The majority of the building cooling demand is served by a McQuay air-cooled chiller, however there exists some direct expansion cooling.  The chilled water distribution system includes chilled water distribution pumps with VFDs.

The ventilating system consists of (1) fan system each for the gym, the multipurpose area, and the IMC.   All of these units are constant volume with chilled water and hot water coils; however, the IMC unit employs a VFD for possibly a winter/summer operation variation.  The classrooms have unit ventilators that were replaced in 2006.  They employ chilled water and hot water coils.  Some of these unit ventilators are controlled through occupancy sensors in the classroom.  
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A Honeywell Direct Digital Control (DDC) Building Automation System serves as a head end for an electric actuated system that exists throughout the facility.  This system monitors and controls HVAC equipment/zones and employs typical control strategies.  

The building houses a mix of T12 and T8 lighting technology with electronic ballasts.  T12 resides mainly in classrooms and hallways. T8 resides in gym, multipurpose and IMC areas.  There is occupancy sensing technology in the gym and classroom areas for lighting control.  The exit signs incorporate LED technology.

As a part of the 2001 renovation, the plumbing fixtures have been replaced with low-flow and/or motion sensing technology.

Sunset Ridge Elementary

Sunset Ridge Elementary was constructed in 1996. This facility has a lower level and an upper level with 66,600 sq/ft.  The building typically operates from 6:30 a.m. to 3:30 p.m. during the week, with some night time activities in the gym as required.  Utilities provided are electric, natural gas and water.
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Part of the building’s heating demand is served by two A.O Smith Legend high-efficiency, gas-fueled hot water boilers.  These boilers provide hot water heating to several fan systems.  These boilers are shutdown in the summer.  The distribution system employs hot water distribution pumps of a constant volume nature.  The remaining heating demand in the building is served by a heat pump system.  This system consists of heat pumps throughout the facility, a heat recovery wheel supplying tempered air to the heat pumps and a fluid cooler.  The majority of the building cooling demand is served by the heat pump system; however, there is some direct expansion.  The fan units are on a constant volume system.  

A Metasys DDC Building Automation System serves as a head end for an electric actuated system that exists throughout the facility.  This system monitors and HVAC equipment/zones and employs typical control strategies.  It was indicated by the facilities staff that rooms 215 through 218 have comfort control issues as all the rooms are supported by one thermostat located in room 218.
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The building houses T8 lighting technology with electronic ballasts, as well as compact fluorescent.  There is occupancy sensing technology in the gym area, however the remaining lighting control is done by manual switching.  The exit signs incorporate both incandescent and LED technology.

Two natural gas-fueled Polaris domestic hot water heaters serve the domestic water needs of the facility.  The plumbing fixtures throughout the building employ low-flow technology.

West Middleton Elementary

Constructed in 1967, West Middleton Elementary is a single story building with 59, 635 sq/ft.  Additions and/or upgrades were made in 1970, 1978, 1990 and 2006.  This facility has 1 floor.  The building typically operates from 6:30 a.m. to 3:30 p.m. during the week, with some night time activities in the gym as required.  Utilities provided are electric, natural gas and water.
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Building heating demand is served by two natural gas-fueled Patterson Kelley Modufire hot water boilers that were installed as a part of the renovation in 2006.  These boilers operate on a lead/lag control sequence and provide hot water heating to various fan systems, unit ventilators and fan coil units.  The distribution system employs two hot water distribution pumps with VFDs.  The building cooling demand is served by a McQuay chiller.  The chiller is in good shape as it was installed in 2006 and regular maintenance is occurring.  The chilled water distribution system includes two chilled water distribution pumps with VFDs.
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The ventilating system consists of a McQuay fan system that has chilled water and hot water coils.  This unit operates on a variable air volume system and serves interior spaces and rooms not served by unit ventilators.  This unit is in good shape as regular maintenance is occurring.  There are approximately twenty-four unit ventilators with chilled water and hot water coils serving the classrooms on the perimeter of the building.  Two more fan systems serve the gym and multipurpose areas.  fan coil units, with hot water coils, are located in the vestibule areas and are controlled off thermostats.    

A Honeywell Direct Digital Control (DDC) Building Automation System serves as a head end for an electric actuated system that exists throughout the facility.  This system monitors HVAC equipment/zones and employs typical control strategies.  The facilities staff indicated that during the summer when the discharge air temperature of the fan systems is too low, the heating coil in the unit is energized to compensate.  As a result, the boilers run throughout the year to support this situation.  This possibly could be a control issue and should be evaluated further to help avoid unnecessary energy consumption.
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The building houses a mix of T12 and T8 lighting technology with electronic ballasts.  There exists compact fluorescent fixtures and exit signs incorporate LED technology.

A natural gas-fueled high efficiency domestic hot water heater serves the domestic water needs of the facility.  These heaters were installed in 2006.  Although some of the plumbing fixtures have been replaced with low-flow or motion sensing technology, a majority of the fixtures are original and manually operated.

The facility staff has taken a proactive approach towards maintaining equipment at MCPASD.  Upgrades that have been completed in lighting, plumbing and controls have not only have helped from a utility standpoint, but also have positively impacted operations as well.  Additional facility improvements will further improve the efficiency of the facilities.
Utility Analysis

The utilities provided to the facilities are electricity, natural gas and water/sewer.  Electric is primarily used for facility base load, lighting, cooling, fans/motors, miscellaneous equipment, etc.  Natural gas is used for heating, kitchen and domestic water purposes, while water/sewer mainly supports the domestic plumbing.

The following tables show the energy usage and costs of the previously mentioned facilities for the most recent 12-month period in CY 2007 & CY 2008:

[image: image1.png]District Admin Center

Natural Gas
u Consumption Cost Energy (Btu/Sq. Ft) _Electric (kwhisq. ft) (mmbtu/sq. ft) Costisq. ft. Rate
Electrcity (kwh) 217,925 526,676 39145 147 5140 50122
Natural Gas (therms) 16,072 516 087 54843 00845 5085 51001
Total 542763 123969 5225
District Ops Genter
Natural Gas
Utility Consumption Cost Energy (Btu/Sq. Ft) _Electric (kwhisq. ft) (mmbtu/sq. ft) Costisq. ft. Rate
Electrcity (kwh) 222240 528,977 25,296 529 5108 50130
Natural Gas (therms) 18691 518733 69,936 00697 5070 51002
Total 47710 9232 5178
Eim Lawn Elementary
Natural Gas
Utility Consumption Cost Energy (Btu/Sq. Ft) _Electric (kwhisq. ft) (mmbtu/sq. ft) Costisq. ft. Rate
Electrcity (kwh) 371529 555 647 19.352 567 5085 50150
Natural Gas (therms) 22400 522733 34287 00342 5035 51015
Total 578 380 53639 5120
Glagier Creek Middle
Natural Gas
u Consumption Cost Energy (Btu/Sq. Ft) _Electric (kwhisq. ft) (mmbtu/sq. ft) Costisq. ft. Rate
Electrcity (kwh) 760 585 594,230 22187 650 5081 50124
Natural Gas (therms) 20702 521156 17.747 00177 5018 51022
Total 5115386 39934 5099
Kromrey Middle
Natural Gas
u Consumption Cost Energy (Btu/Sq. Ft) _Electric (kwhisq. ft) (mmbtu/sq. ft) Costisq. ft. Rate
Electrcity (kwh) 547438 §72.469 13943 409 5054 50132
Natural Gas (therms) 45115 544534 34517 00344 5033 50966
Total ST17.003 45461 5067
Middeton Alterative
Natural Gas
Utility Consumption Cost Energy (Btu/Sq. Ft) _Electric (kwhisq. ft) (mmbtu/sq. ft) Costisq. ft. Rate
Electrcity (kwh) 108.620 $12.742 21847 640 5075 50117
Natural Gas (therms) 6570 56759 36763 00385 5040 51029
Total 513,501 60610 S115
High School
Natural Gas
u Consumption Cost Energy (Btu/Sq. Ft) _Electric (kwhisq. ft) (mmbtu/sq. ft) Costisq. ft. Rate
Electrcity (kwh) 2,603,079 5227422 21154 620 5054 50,087
Natural Gas (therms) 75500 574,955 18,031 00180 5018 50993
Total 5302377 39186 5072
Northside Elem
Natural Gas
u Consumption Cost Energy (Btu/Sq. Ft) _Electric (kwhisq. ft) (mmbtu/sq. ft) Costisq. ft. Rate
Electrcity (kwh) 332236 544451 18161 532 s071 50134
Natural Gas (therms) 18366 518 396 29,503 00234 5029 51002
Total 562,847 47 664 ST01
Park Elem
Natural Gas
u Consumption Cost Energy (Btu/Sq. Ft) _Electric (kwhisq. ft) (mmbtu/sq. ft) Costisq. ft. Rate
Electrcity (kwh) 230126 §35.257 16704 189 5075 50153
Natural Gas (therms) 15613 515 767 33304 00332 5034 51010
Total 551024 50008 5109
Sauk Tral
Natural Gas
u Consumption Cost Energy (Btu/Sq. Ft) _Electric (kwhisq. ft) (mmbtu/sq. ft) Costisq. ft. Rate
Electrcity (kwh) 271379 541639 16,012 169 5072 50153
Natural Gas (therms) 14169 514236 24568 00245 5025 51005
Total 555875 40 550 5097
Sunset Ridge
Natural Gas
Utility Consumption Cost Energy (Btu/Sq. Ft) _Electric (kwhisq. ft) (mmbtu/sq. ft) Costisq. ft. Rate
Electrcity (kwh) 456,047 $54.105 23311 665 5081 50119
Natural Gas (therms) 15551 515 616 23420 00233 5023 51004
Total 569721 26791 5105
West Middleton
Natural Gas
Utility Consumption Cost Energy (Btu/Sq. Ft) _Electric (kwhisq. ft) _(mmbtu/sq. ft) Costisq. ft. Rate
Electrcity (kwh) 284,802 534151 16.300 478 5057 50120
Natural Gas (therms) 19.971 520053 33589 00335 5034 51004
Total 554204 49,839 5091
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Armed with the knowledge gained from the physical facility survey and the utility bill data, we were able to make certain observations with regards to trends, rate structure, consumption streams and benchmarking.

The energy consumption for most of the buildings tracked consistently from year to year given the seasonal changes and building operation.  The individual electric utility cost rates at all the facilities seemed to be slightly higher than what is seen from other similar end users across the Wisconsin area, but not out of line.  The gas and water/sewer utility cost rates where in line with other similar end users across the state.  However, the water/sewer rates for Glacier Creek Middle and Park Elementary did seem to be very high.  The consumption of electricity, natural gas and water at these buildings is on the low to mid end when compared to other facilities of a similar type.

The following graph illustrates the total annual energy costs (electric & natural gas) across the facilities:
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The following graph illustrates the total annual energy consumption (electric & natural gas) across the facilities:
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Based on the observations made with the utility usage and the knowledge gained of the systems and infrastructure, Johnson Controls believes the implementation of improvement measures would positively impact the efficiency and productivity of the facilities and allow MCPASD to realize both financial and facility performance benefits.

C. POTENTIAL FACILITY IMPROVEMENT MEASURES
The following is a list of potential facility improvement measures identified during the preliminary phase of this survey:

Through the implementation of this facility improvement program, MCPASD Facilities and its occupants would benefit in the following areas:

· Enhanced learning environment for students.

· Lowered utility consumption and related costs

· Increased equipment life cycle and avoidance of capital requirements through replacements and upgrades

· Positive impacts on community perception

· Increased flexibility with regards to operation of mechanical systems

· Positive impacts on operations and maintenance activities

Based upon a preliminary assessment of the District’s facilities, performed by Johnson Controls, the cost of facility improvement measures (FIMs) were estimated along with potential energy savings and available grants from Focus on Energy.  The performance contract would have a total cost of $2.85M with approximately $183,000 in grants from Focus on Energy and would save approximately $144,000 annually in energy and operational costs, with corresponding reduction in greenhouse gas emissions. We are including options for solar and wind energy generation.  The project would create 31.1 jobs.

District Wide

· Building Automation System Integration into single-communications portal for remote monitoring and optimization of building systems. System should permit student access to monitor energy performance  and renewable energy projects.

District Administrative Center
· Steam to Hot Water System Conversion or Steam Trap Replacement

· Ground Source Heat Pump System Implementation

· Upgrade Building Automation System to Direct Digital Controls (DDC)

· Retrofit/Upgrade Existing T12 Lighting System to T8 Technology with Electronic Ballasts

· Replace Any Remaining  Incandescent Lighting with Compact Fluorescent Lighting

· Upgrade Existing Exit Signs to LED Technology

· Lighting Control through Occupancy Sensor Technology

· Parking Area LED Lighting Addition with Solar PV

District Operations Center
· Upgrade Pneumatic Control System to Direct Digital Controls (DDC)

· Water Conservation Upgrades

Elm Lawn Elementary
· Retrofit/Upgrade Remaining T12 Lighting System to T8 Technology with Electronic Ballasts

· Convert Multizone Air Handling System to Variable Air Volume

· Water Conservation Upgrades

· Boiler System Replacement

· Gym fan system Control through Occupancy Sensor

· Installation of Variable Frequency Drives on fan systems with inlet vanes
· Installation of Solar Thermal System to Supplement Existing Domestic Hot Water Heating System

Glacier Creek Middle School
· Retro-Commissioning

· Boiler System Replacement

· Ground Source or Solar supplement to Heat Pump System Core Loop

· Water Conservation Upgrades

· Lighting Control through Occupancy Sensor Technology

· Installation of Solar Thermal System to Supplement Existing Domestic Hot Water Heating System

Kromrey Middle School - (Tentative)

· Retro-Commissioning

· Retrofit/Upgrade Remaining T12 Lighting System to T8 Technology with Electronic Ballast Replace Existing Incandescent Lighting with Compact Fluorescent Lighting

· Replace Existing Cafeteria and Gym High Bay Lighting with T8/T5 Technology.

· Hot Water Boiler System Replacement

· Lighting Control through Occupancy Sensor Technology in classrooms.

· Convert Multizone Air Handling Systems, for fan systems 1, 6 and 8, to Variable Air Volume

· Water Conservation Upgrades

· Installation of Solar Thermal System to Supplement Existing Domestic Hot Water Heating System

· Gym fan system Control through Occupancy

Middleton High School 

· Retro-Commissioning

· Replace existing Gym and Shop Area High Bay Lighting with T8/T5 Technology

· Upgrade Existing Exit Signs to LED Technology

· Pool Boiler System Supplement  (Solar Thermal)

· High Efficiency Motor Implementation on Pool Hot Water Pumps

· Upgrade Unit Ventilators to Direct Digital Control

· Replace pneumatic actuation with electric

· Water Conservation Upgrades

· Vending Miser Implementation on Vending Machines

Northside Elementary
· Retrofit/Upgrade Remaining T12 Lighting System to T8 Technology with Electronic Ballasts.  New fixtures in POD classrooms
· Replace indirect lighting in classrooms with new fixtures

· Installation of Solar Thermal System to Supplement Existing Domestic Hot Water Heating System

· Water Conservation Upgrades

· Gym fan system Control through Occupancy Sensor

· Vibration Analysis for fan system serving 2001 Addition

· Lighting Control through Occupancy Sensor Technology

Park Elementary
· Retrofit/Upgrade Remaining T12 Lighting System to T8 Technology with Electronic Ballasts 

· Lighting Control through Occupancy Sensor Technology in classrooms.

· Enclose Air Cooled Compressor Exhaust System in Kitchen.

· Gym fan system Control through Occupancy Sensor

· Water Conservation Upgrades

· Installation of Solar Thermal System to Supplement Existing Domestic Hot Water Heating System

Sauk Trail Elementary
· Retrofit/Upgrade Remaining T12 Lighting System to T8 Technology with Electronic Ballasts.  

· Lighting Control through Occupancy Sensor Technology
· Gym fan system Control through Occupancy Sensor

Sunset Ridge Elementary
· Variable Frequency Drive Implementation on Hot Water Pump.

· Heat Pump Control through Occupancy Sensor

· Ground Source or Solar supplement to Heat Pump System Core Loop

· Gym and Classroom HVAC Control through Occupancy Sensor

· Upgrade Existing Exit Signs to LED Technology

· Lighting Control through Occupancy Sensor Technology

· Thermostat Control Re-Commissioning

· Installation of Solar Thermal System to Supplement Existing Domestic Hot Water Heating System

West Middleton Elementary
· Retrofit/Upgrade Remaining T12 Lighting System to T8 Technology with Electronic Ballasts

· Water Conservation Upgrades

· Re-Commissioning of fan system 1 Control related to boiler operation

· Installation of Solar Thermal System to Supplement Existing Domestic Hot Water Heating System

D. QUANTITATIVE ANALYSIS
Savings & Implementation Pricing

The potential improvement measures indicated would yield cost savings with electric, natural gas and water utilities.  These cost savings have been estimated to allow MCPASD to gain an understanding of the possible quantitative benefits achievable through moving forward with a facility improvement program.  Based on knowledge gained of the facility and the utility usage and costs, Johnson Controls utilized benchmarking tools and an extensive project database to characterize the facility usages and develop savings estimates.  

Johnson Controls has estimated the annual utility cost savings, based on the improvement measures indicated above, to be $107,000 to $131,000.  We have also estimated annual operational savings to be $5,000 to $10,000.  These are approximations of savings based upon a high level view of the facility and will be adjusted and confirmed during the next phase – a detailed energy audit - of our investigation.

These estimates are based on exclusion of the Kromry Middle School, which is currently planned to be demolished.  If we exclude Kromry from consideration, the savings are in a range from $91,500 to $115,500.

Along with estimating savings associated with the improvement measures, we have also identified costs for implementing these measures as a part of this preliminary analysis.  Based on our experience, a bundled project of this magnitude will typically yield a simple payback term of approximately 10-15 years.  To characterize this, the following table illustrates typical payback terms for the various improvement measures previously identified:  

	Middleton-Cross Plains Area School District
	 
	0 to 5 years
	5 to 10 years
	10 years and greater

	 
	 
	 
	 
	 

	HVAC Control through Occupancy Sensor Technology
	 
	 
	x
	 

	Water Conservation Upgrades
	 
	x
	
	 

	Boiler System Replacement
	 
	 
	 
	x

	Ground Source Heat Pump System Implementation
	 
	 
	x
	 

	Installation of Solar Thermal System to Supplement Existing Domestic Hot Water Heating System
	 
	 
	 
	x

	Upgrade Pneumatic Control System to Direct Digital Control (DDC)
	 
	 
	x
	 

	Lighting System Upgrades
	 
	 
	x
	 

	Repair/Replace Steam Traps
	 
	x
	 
	 

	High Efficiency Motor Implementation
	 
	 
	x
	 

	Variable Speed Drive Implementation
	 
	 
	x
	 

	Multizone to VAV System Conversion
	 
	 
	 
	x

	Vibration Analysis for fan system serving 2001 Addition
	 
	 
	 
	x

	Enclose Air Cooled Compressor Exhaust System in Kitchen
	 
	 
	x
	 

	Steam to Hot Water Conversion
	 
	 
	x
	 

	Vending Miser Implementation on Vending Machines
	 
	x
	 
	 

	Evaluate Potential for Implementing a Micro-Turbine on In-Coming City Water
	 
	 
	 
	x


These payback terms are preliminary and will be adjusted and confirmed during the detailed energy audit phase.  Johnson Controls has estimated the implementation pricing to be $1 million to $1.3 million (excluding Kromrey).  Again, this is an approximation of costs based upon a high level understanding of the facility and will be adjusted and confirmed during the detailed analysis phase of our investigation.  While some of the facility improvement measures are easy to estimate, such as lighting, other measures, such as ground source heat pumps and steam to hot water system conversion, require extensive engineering and have multiple levels of complexity.   

E. RECOMMENDATIONS
Our approach leads to successfully reaching MCPASD’s project goals:

· Enhanced learning environment and increased satisfaction and comfort for students and staff, 
· Reduced operating and energy costs,
· Optimized reliability of existing systems,
· Extended useful life of existing systems and minimized unplanned capital spending.

Further, the strategies proposed for the MCPASD facilities will lower future capital investments, improve the quality of the working environment and preserve previous capital investments.

The important next steps in the development process require MCPASD and Johnson Controls to discuss the various elements of the preliminary analysis and determine if the project benefits warrant continued development.  Importantly, the project must satisfy MCPASD’s facility performance and financial payback criteria.  We believe our proposed improvements can satisfy both.

Proceeding to the detailed engineering analysis stage is the next step in the process.  This step is supported by mutual agreement to the terms of a “Project Development Agreement Schedule (PDA).”  A Sample PDA is attached for your review.  The specific requirements that MCPASD establishes for both building performance and financial payback will be incorporated into this document as well as the price for conducting the Audit if the detailed audit is completed and the customer decides to NOT proceed with the work.

Johnson Controls appreciates the opportunity to evaluate the MCPASD facilities.  Thank you very much.  We look forward to moving with you to the next step.
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