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I. Scope of Project

The subcommittee’s primary objective was the evaluation of energy and utilities use within the public school system.  A secondary objective was the evaluation of specific assets use, especially assets that consume energy resources. One of the key discussion points was the methodology by which facility energy consumption would be defined. The subcommittee determined that an in-depth cost-benefit analysis of major assets would exceed the established reporting timelines, and therefore chose to evaluate a subset of major assets.

II. Research Methodology

Information for this project was obtained from the following sources:

Northeast Utilities

Yankee Gas

Connecticut Conference of Municipalities

Siemens Building Technologies, Inc
BOE Staff – Deputy Superintendent, Facilities Director, Business Manager

School Buildings Staff – Principals, Administrative Staff, Janitors

Town of Enfield IT Department

Shelton, Stratford, and Naugatuck Public School Systems

The process for data collection:

Presentations from Northeast Utilities, Yankee Gas, Connecticut Conference of Municipalities, and Siemens Building Technologies Inc 
Review of water, natural gas, oil, electricity, and telephone invoices

Research on building heating and cooling systems

Interviews with school operations staff

Surveys of CT school systems

Computer assets audit 

Questions going into the project:

How should we measure energy use and energy costs?

Has the school system undertaken energy efficiency projects since 2000?

Has energy efficiency technology improved since 2000?

How many buildings consume energy and what forms of energy?

How does the school staff operate each building?

Who is responsible for building use?

How much energy is consumed by non-school department activities? How does the school department allocate these costs? 

Who controls energy use policy in each building?

Is there a person designated to manage energy efficiency for the system?

Is there an energy plant maintenance schedule for each building (i.e. steam trap maintenance)?

Does each building have an adequate building management system in place?

Are administrators, teachers, staff, and students aware of energy consumption in their respective buildings? 
When did the school system last conduct an energy audit?

When was the last time that the school system evaluated lighting use in buildings?   

Are there School Department or BOE policies for computer, telephone, and department vehicles use? 
Does the School Department conduct annual asset inventories? 
Does the current list of computer assets equal actual computer assignments?
Is there a system in place to control computer energy consumption?    

IV. Assets 
12 Vehicles
Computers 
52 Cell Phones
Observations:

Vehicles use policy (i.e. personal use) does not exist

Vehicle use per mile and per building assignment not monitored/tracked
Vehicle assignment not consistent
No vehicle gasoline conservation plan 

No cell phone assignment and use policy
Computer assignment policy does not exist

Computer audit identified lost/missing computers 
No computer energy conservation plan

No computer accountability requirement

Computer Audit Results:
BOE Central Office

Desk tops/CPU’s – all 10 accounted for

Laptops – 2 assigned to CO but not found; 1 new laptop found that was not on asset list

Monitors – 1 not found

Printers – 1 not found

Fermi HS

Desk tops/CPU’s (Rooms A104, A108, D218, Cad Lab, Graphic Arts, Head end Room) – 14 accounted for and 4 not found 

V. Energy/Operations

13 Buildings, ages ranging from 1924 to 2003
Observations:
No accountability for energy use at the building level 
Building lights turned on/off by different individuals

No energy conservation management strategy in place for individual buildings 

No ownership of energy conservation at the user level (administrators, teachers, students, custodians)
Administrators, teachers, students not aware of building energy costs

Vending machine lights and motors continue to consume energy during non-school hours 

Computers may continue to consume energy during non-school hours

Hallways and bathrooms lack lighting sensor systems

Gymnasium lighting on until custodians clean floors

School pools consume $116,000 in annual energy/operations costs, primarily for non-school use (495,000 BTU’s times the # of hours per day times the number of days per year)
No measurement of non-school activities energy use

Energy costs not assigned to non-school user groups

VI. Energy/Fuel Sources

Observations:

Current fuel sources for the school department buildings include natural gas, heating oil, and electricity.     

Hours of building operation determine Kwh hours

Enfield school buildings contracted with NU on an Automatic-Interruptible system: device on boilers switches fuel from natural gas to oil at 15 degrees centigrade

Natural gas is sold to school department at a discounted price

Kwh/square foot increased significantly for all buildings from 2004 to 2007 (exception-Enfield Street School)

The $ per square foot cost for building energy has varied from year to year (2004-2007), both increasing and decreasing.

The $ cost of fuel oil for most buildings declined from 2004 to 2007 (exception – Enfield HS)

Natural gas use (BTU per square foot) varies from year to year and building to building – there is no defined consumption pattern

Only Head Start shows a definitive decline in natural gas consumption/cost for the three years, while also experiencing steady increases in electricity costs

Hazardville Memorial has the lowest electricity costs (Kwh/sq.ft.); while three times the size of Head Start, it has 25% lower electricity costs.  
VII. Energy/Water 
Observations:
Water consumption can be measured by gallons per student per day for each building

Non-school use water consumption cannot be identified 

Water consumption declined in eight buildings and increased in five buildings from 2004 to 2007

Where school additions occurred construction included the installation of low flow sensor-activated toilets; older, less efficient toilets remain in the older sections of 12 buildings

Water use (gallons per student per day) varies significantly from building to building

VIII. Energy/Building Efficiency Projects

Observations:

Energy efficiency projects were implemented between 2000 and 2007

Where energy efficiency projects have occurred, Btu consumption and use of oil and natural gas has stabilized or declined

Energy efficiency projects have been developed and implemented on a pay-as-you-go basis, or when specific grants/energy company rebates became available  
Enfield School Department contracted with Connecticut Conference of Municipalities in 2001 to implement lighting efficiency projects in specific schools
Energy Technology Facts:

Lighting technologies (ballasts) of 2008 are more efficient than systems installed in 2004 or earlier
Fuel cells are very expensive technology; stacks must be replaced every five years; the only public school fuel cell projects in place are those subsidized 100% by the State of Connecticut

Boilers/heating plants are designed for worse-case scenarios

Energy Star is the benchmark for measuring building energy efficiency today

New natural gas boilers are as much as 98% efficient

Current boilers are around 80% efficient 

Old doesn’t mean inefficient if properly maintained 
New energy efficiency technologies have been developed since 2005; the majority of Enfield’s energy efficiency projects were completed prior to 2005

New boilers cost a lot of $$; no energy rebates

More advanced lighting sensors exist today than five years ago; can now detect presence of people in a bathroom, even without movement

IX. Recommendations   

1. Assets/Vehicles:

Establish an employee vehicle use policy with a provision prohibiting personal use
Conduct a cost-benefit analysis of the continued use of company vehicles versus providing mileage reimbursement to employees for use of personal vehicles

Establish a system of tracking mileage per building project

Evaluate the current assignment of vehicles to individuals with the goal of reducing the number of vehicles to essential personnel
2. Assets/Cell Phones

Recommendations:

Establish a written Board policy for assignment of cell phones 
Establish goal of designating cell phone use for just senior management 
3. Assets/Computers  
Recommendations:

Install and maintain Local cooling software for all computers to achieve energy conservation (I.e. Kwh)

Track use of computer hardware and software

Conduct semi-annual audit of computer equipment inventory (end of semester) within each building to verify that assigned computer is still in use

Develop a written Board policy establishing employee responsibility for damaged or misplaced computer assigned to that employee (administrator, staff, and teacher)

Where employees are currently assigned multiple computers (laptop, desktop, palm pilot), reevaluate need for such with goal of reducing that number

Until a comprehensive audit of the entire system can be conducted, postpone any further purchases of computer equipment   

4. Energy/Operations

Recommendations:
Develop an energy operations manual for each building

Establish ownership for energy conservation and efficiencies with building users (administrators, teachers, students, custodians)

Incorporate energy conservation awareness into classroom curriculum

Establish appropriate energy use fees for non-school activities ($$/sq.ft; see chart)

Evaluate continued operation of swimming pools with goal of eliminating total costs

5. Energy/Fuel Sources

Recommendations:   

Requested Budget amounts for fuel should equal previous year’s actual expenditure 

Continue to participate in bulk purchasing consortiums such as Ct Conference of Municipalities and State of Connecticut

Establish an energy supply reserve fund within the annual budget

Identify source of inconsistency and take corrective action to bring energy cost consistency to all buildings

Periodically review calibration of all electric meters to determine accuracy

6. Energy/Building Efficiency Projects

Recommendations:

Implement a system-wide energy efficiency study by contracting with the CT. Conference of Municipalities 
Establish an energy management and energy efficiency strategy and written Board policy
7. Energy/Water

Recommendations:

Establish systematic program to replace older toilets in buildings with low-flow sensor-actuated fixtures (urinals, toilets, sinks)  
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