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EXECUTIVE SUMMARY

Overview

Operations and maintenance (O&M) offers not only strategies for maintaining
facilities, but also opportunities for reducing energy costs and increasing energy
efficiency at existing schools, regardless of age. This Guidebook provides de-
tailed and practical guidance on how K-12 school districts can plan and imple-
ment enhancements to their current O&M programs that can successfully main-
tain their facilities while also reducing energy costs up to 20%. Most of the
energy management strategies detailed in the Guidebook entail limited capital
costs and produce rapid paybacks, in most cases, of less than two years.

This Guidebook is intended for school district facilities management staff and
school business staff (including Superintendents and School Board Members)
who have the authority to implement such a program. School-based maintenance
and custodial managers may also use this resource to help them identify and
understand program details and to see the contribution they can make to the new
O&M effort.

The Guidebook is designed to meet the specific needs of school district staff for
integrating energy efficiency into school building operation and maintenance by
providing not only technical information, but also organizational information on
barriers, challenges, and the necessary steps required to develop this type of
energy management program within the school district organizational structure. In
addition, it contains case studies that are essential to providing experience-based
observations and "real life" approaches to which school district staff can relate.

This Guidebook identifies common strategies that have proven successful in a
wide variety of American school districts, providing an overview of the broader
issues raised in published O&M "literature," as well as in the real-life school-
based professional experiences of its authors and contributors. It offers a clear
understanding of the various staffing, program design, and other options available
to school administrators as they plan and implement the details of their district's
O&M effort. With a more complete knowledge of all the options and alternatives,
school administrators will be better able to design and implement an energy
management effort that is appropriate to, and successful in, their own district.

Maijor Conclusions and Recommendations

1) High energy costs are not "fixed" and can be reduced by 5% to 20% by
effectively managing, maintaining, and operating school physical plants,
regardless of school age.

2) School organizations can readily utilize techniques to systematically assess
O&M practices in their physical plant as well as the magnitude of potential
energy-saving opportunities resulting from changed O&M practices.

3) Substantial energy savings can be achieved from improved O&M practices
without significant capital investments.

4) The biggest challenges to obtaining school district cost savings are not
technical. Active and continuing support by senior administrators, as well as
staff training and motivation, is critical to the success of energy-efficient
O&M management efforts.
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5) A significant number of American school districts, large and small, have had
success in achieving energy cost savings by means of improved O&M.

6) A number of external sources of support are often available to assist schools
in enhanced O&M efforts.

7) Energy-efficient O&M programs must be carefully planned and must be
appropriate to the size, resources, and "culture" of each school district in
order to be successful.

Energy Costs, 0&M and Budget Priorities

Each year, school districts are faced with tough decisions on how and where to
cut costs to meet tight budgets. Increasing costs of energy and replacement of
equipment continually generate problems for school districts budgets. Nation-
wide, schools spend $8 billion per year on energy. Although this may seem like a
staggering amount, energy costs represent only 2 to 4% of school districts bud-
gets. Therefore, school administration officials may be tempted to pay little
attention to managing or monitoring energy costs at the facility level.

However, as a percentage of manageable costs, energy costs are more prominent.
By implementing energy-efficient operations and maintenance strategies, school
districts can generate substantial energy cost savings, extend the life of equip-
ment, and improve the overall physical environment in their school facilities.
These strategies range from simple no-cost measures to others that are more
complicated and expensive, and some of these strategies can generate savings that
are realized immediately.

An energy-efficient O&M program, conducted in a cost-effective manner, can
save your district up to 20% on energy bills. However, cost and energy savings
will vary depending on initial starting points for your facilities and O&M pro-
gram. The money your school district saves on energy expenditures can be
allocated towards your primary mission: enhancing education.

Understanding Program Issues and Pitfalls

To successfully implement an energy-efficient O&M strategy requires time, patient
advocacy, and overcoming significant organizational challenges. Your school
district staff, at both the school board and facility level, must be committed to the
new O&M effort. This commitment is crucial to the success of your program.

The early stages are the most important to developing and implementing an
energy-efficient O&M program. During the initial program planning, successful
school districts have often worked towards attaining a reasonable level of fluency
with the technical and organization issues associated with O&M enhancements.
They focused on understanding concepts and vocabulary in order to communicate
effectively with all staff levels. You should not attempt to be an expert in all areas
during these early stages.

There are extensive sources of assistance that can provide essential support to the
development of your energy-efficient O&M program. Local electric and gas utilities
are likely the most important potential partner and source of assistance to your
school district. In addition, other school districts and local non-profit organizations
can provide free support to your new O&M effort. Performance contractors and
energy consultants are also available through various contractual arrangements.




O&M program managers will likely face numerous challenges and obstacles when
starting and operating an energy-efficient O&M program. Administrators and staff
may be unaware of O&M energy savings opportunities, and decision-makers may
be unaware of the long term cost consequences of inadequate O&M funding. In
addition, districts may lack clearly defined energy objectives, crucial information
may not be available to facility and staff, and there may possibly be an under-
investment in building staff training and motivational incentives.

Once you are comfortable with the broad O&M issues, you can begin to assess
your own district. Proceed by collecting key information about your facilities and
organization. We recommend a series of information-gathering sessions with the
district faculty department staff and O&M facility staff members from specific
schools. It is also a good idea to conduct one or two simple "walkthrough sur-
veys" to produce highlights of how typical buildings are being operated and
maintained with respect to energy use.

Planning and Implementing an 0&M Program That Fits Your District

Support from school system leaders is essential for a successful energy-efficient
O&M program. In most districts, the place to start is with the Superintendent. The
failure to obtain early support from the Superintendent has doomed prospects for
changes in school O&M practices in several such attempts around the country. It
is also crucial that all levels of your district staff play an active role in your new
energy-efficient O&M program. Some districts have formed small, strong, and
persuasive district-wide energy management committees consisting of custodial,
maintenance, administrative, faculty, and other staff members. These committees
seem to work best if the members are appointed by, and responsible to, the
Superintendent.

The next important step in the planning and implementation process is to conduct
an availability assessment of district staff and financial resources necessary to
support a new internal program. If the decision to move forward with the develop-
ment and implementation of a new program has been made, you should determine
what type of energy-efficient O&M program fits the needs of your district. There
are a variety of energy-efficient O&M program options available, including: 1)
Energy Tracking and Accounting, 2) Voluntary Energy Awareness,

3) Performance Contract, and 4) Quick and Low-Cost Strategies. In the past,
successful districts have often found it extremely beneficial to investigate all of
these program options until finding one (or a combination of programs) that was
tailored to the culture and resources of their school district. Keep in mind that
what was successful for one school district may not be successful for your district.

Once a new energy-efficient O&M program is authorized, some of the key
activities for the energy management committee or the designated management
entity include the following:

* define a district-wide energy policy,
» develop a program staff and budget, and
* recognize and monitor staff members.

Finally, your district should be cognizant of these six critical factors when imple-
menting your new energy-efficient O&M program:
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1) The O&M program and program managers must be visible to Superintendent,
School Boards, and other staff, program objectives and progress should be
reported periodically,

2) Energy savings are not immediate, but develop over time,

3) Distribution of school-specific information to building staff is essential,

4) Problems must be recognized and "tweaks" made to ensure success of your
program,

5) External support is vital,

6) Detailed energy policy should provide guidelines for O&M program and
define broad cost and performance objectives.

Technical Opportunities for Energy Efficiency Improvement

Energy-saving opportunities can be found throughout your school district. Suc-
cessful districts have frequently found significant savings by improving the
control and scheduling of building operation and equipment. Energy saving
strategies can be categorized as:

1) Limiting equipment operation exclusively to occupied hours and to building
areas actually requiring energy services.

2) Ensuring that there are adequate provisions and scheduling for weekend and
vacation shutdown procedures.

3) Performing low-cost repairs or improvements, such as steam pipe insulation
or exterior weatherstripping, in-house.

4) Following required scheduling and maintenance procedures for equipment.

5) Periodically tuning-up, calibrating, and ensuring proper operation of school
facility equipment.

Because of varying building ages, staff expertise and equipment inventories, an
assessment of operation and maintenance practices is essential to identifying
energy savings opportunities at individual schools. On average, lighting, space
conditioning, heating, and cooling account for the majority of school energy end-
use, and they also typically represent the largest cost saving opportunities for your
school district. However, energy end-use statistics are heavily dependent on your
climate region. For example, in hot humid climates like Florida, cooling accounts
for as much as 41% of total energy consumption, whereas many northern schools
have minimal air conditioning expenditures.

Schools with successful energy-conserving O&M efforts have found numerous
low-cost and rapid payback strategies in building systems including:

* lighting,

* computers and office equipment,

* building envelope,

* heating, ventilation, and air conditioning,
e water heating,

* kitchen equipment and procedures,

* swimming pools,




* vending machines,
* portable classrooms.

Real World Experiences

To provide helpful "real world" examples, the Guidebook presents detailed case
studies from diverse school districts in California, Florida, Maryland, Michigan,
New York, and Washington. Some of the case studies focus primarily on the
organizational issues associated with how school districts have gone through the
process of developing, adopting, and implementing O&M energy management
policies and programs. They reveal what district employees working in energy
management have learned from their experiences. Other case studies are more
technical, providing a more detailed review of specific operations and mainte-
nance best practices in schools. These case studies also demonstrate the cost-
effectiveness and potential energy savings of energy-efficient O&M activities.

References and Resources

Various types of informational resources are available to your facilities O&M
staff and school business officials, including operations and maintenance guides,
energy management guides, technology-specific information, and training re-
sources. Many of these resources are available via the Internet.

Executive Summary
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CHAPTER 1. INTRODUCTION

The purpose of this Guidebook is to provide you with technical and organizational
information on the opportunities, challenges, and steps related to integrating
energy management with your operation and maintenance practices. The guide-
book is designed to help you tailor such an integrated program to your school
district organizational structure. Although published resources on O&M for energy
management and preventive maintenance do exist, none currently address the
needs of school facility managers and maintenance personnel for integrating
energy efficiency improvement in school energy operations and maintenance. In
addition, existing documents are typically targeted at large commercial/industrial
facilities addressing issues in a business-related organizational structure.

Even though they are not specifically targeted to address the needs of school
facility managers and maintenance personnel, there are several good sources of
information in various aspects of energy management available, including:

* Avista Services, Resource Wise, A Manual for Managing School District
Resources,

*  Association of School Business Officials International, School District Energy
Manual,

e U.S. Department of Energy, Federal Energy Management Program, Operations
and Maintenance Best Practices - A Guide to Achieving Operational Effi-
ciency.

A more detailed list of resources is available in Chapter 7.

This Guidebook aims to increase the awareness of the potential for energy savings
through O&M procedures and approaches, and to improve the understanding of
specific energy-savings actions. It also focuses on motivating school systems to
perform energy-efficient operations and maintenance practices, and provides
guidance on how to implement procedures and motivate school personnel to act.
In addition, this Guidebook provides information on national programs and
resources to assist schools in this area. This publication enables school district
maintenance personnel across the country to apply and tailor the guidance ap-
proaches contained in the document to address their specific needs.

1.1 Target Audience

This publication targets senior facilities staff at the school district level, school
business officials, those who have the authority to implement a program, and
school-based operations and maintenance staff.

1.2 Organization of Document

This Guidebook is organized into seven chapters and 3 appendices. This chapter
provides an introduction and an overview of the publication.

Chapter 2 discusses energy expenditures for school district budgets. It examines
energy use in schools as it relates to educational objectives. Chapter 2 also defines
operations and maintenance, and discusses the need for energy management O&M
programs.

Chapter 1: Introduction



Chapter 3 focuses on assisting you with achieving a working knowledge of both
the broad issues associated with O&M programs, and the current state of building
operations and maintenance in school districts. This chapter informs you about
O&M program issues, and identifies sources of outside assistance. It also provides
an understanding of the broad technical opportunities and the likely pitfalls to
revitalizing O&M programs. Chapter 3 also reviews the initial assessment process
for identifying school district opportunities, including determining what informa-
tion is available, where an O&M program is appropriate, what facility manage-
ment systems are in place, the potential for outside assistance, benchmarking, and
potential barriers.

Chapter 4 addresses your district as a unique organization and how to involve
senior administrators and motivate staff at all other levels to implement a district-
wide O&M program. The main purpose of this chapter is to provide a clearer
understanding of the various staffing, program design, and other options available
to school administrators as they plan and implement the details of their O&M
effort. It focuses on initiating a collaborative working process to include the
necessary school district staff in planning and implementing an O&M effort.

Chapter 5 provides energy end-use profiles for school facilities. These profiles are
based on regional data and are divided into 5 climate zones. Energy end-use
profiles are important in determining where the largest opportunities exist for cost
savings. In addition, Chapter 5 illustrates the technical opportunities for energy
efficiency improvement that may be available at the school facilities in your
district. This chapter also lists examples of energy- and cost-saving O&M strate-
gies for various technologies including:

e lighting,

e computers and office equipment,

* building envelope,

* heating, ventilation, and air conditioning (HVAC),
e water heating,

e kitchen equipment,

* swimming pools,

* vending machines,

e portable classrooms, and

* other special equipment.

Chapter 6 contains case studies and other experience-based observations and
successful "real-world" approaches that in-school staff can relate to. There are
two types of case studies included in the document: organizational and technical.
Organizational best practice case studies demonstrate how school districts have
gone through the process of adopting, developing and implementing O&M energy
management policies and programs. Technical best practice case studies review
the operation and maintenance best practices that should be conducted in school
and discusses them both strategically and in terms of tasks and activities (ele-
ments of an energy management program).

Chapter 7 contains bibliographical information for several operations and mainte-
nance guides and resources, energy management guides, technology specific
resources, and training resources available to O&M staff and school business
officials. Chapter 7 also includes a list of useful organizations and programs with




their Internet addresses. A brief description is provided for each resource, except
the list of Internet sites.

Three appendices accompany the chapters of this Guidebook. Appendix A
furthers the discussion of identifying sources of outside assistance from Chapter
3.2.2. The outside sources illustrated in Appendix A are government agencies,
consultants, local and non-profit organizations, and energy service companies.
Appendix B reviews O&M program manager qualifications and provides a
detailed list of performance responsibilities. Appendix C illustrates examples of
school energy policy statements and implementation plans.

1.3 Input from Reviewers

Reviewers for the Best Practices Guidebook were identified based on their reputa-
tion and experience and on the recommendations of respected members of school
business, facilities, and energy fields, including organizations contributing to the
development of this manual, such as Association of School Business Officials
(ASBO) and Association of Higher Education Facilities Officers (APPA). Each
potential reviewer was contacted with a request for their participation in reviewing
different stages of the manual development. Additional recommendations were
supplied by some of the first round of potential reviewers. Reviewers were asked
to recommend case studies that they felt complemented the guidebook discussion.
Some recommended their own school district programs or others they had been
involved with, while others recommended the school district programs of their
colleagues. Some of these potential case study contacts subsequently referred what
they thought was an even better program. Other case studies were identified
through Internet-based research of government programs and press releases.
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CHAPTER 2. ENERGY COSTS, 0&M AND
BUDGET PRIORITIES

Overview:

<. Energy costs are a major component of the school budget.

<. Nationwide, schools spend $8 billion per year on energy.

<. Energy use in school facilities relates to educational objectives.

s Good 0&M practices increase energy efficiency.

& Energy efficiency O&M programs can save up to 20% on energy bills without a major initial
investment.

<. Energy savings opportunities range from simple no-cost to more complicated and expensive
strategies.

2.1 Energy Costs are a Major Component of the School Facility Budget

Energy expenditures pose an annual problem for school district budgets. In recent
years, districts have been increasingly hit with budget cuts that leave school
boards with the tough decision of how and where to decrease district expendi-
tures. At the same time, rising energy costs soak up dollars that could be better
used in the classroom. The result is often the cutting of special programs, sup-
plies, and staffing. No matter where the cuts are made, the students are affected.

Energy expenditures, unlike jobs and supplies, cannot simply be cut by decree.
Nationwide, schools spend $8 billion per year on energy, second only to spending
on books and computers. The National Center for Education Statistics' reports
that while the rate of inflation only rose 3.4 percent, per pupil energy expendi-
tures rose 22 percent from 2000 to 2001. Had energy expenditures risen only at
the rate of inflation, an additional $1 billion would have been available for school
districts. Rapid increases in energy prices make it difficult for school districts to
anticipate how much they will spend on energy when determining the following
year’s budget. No matter what the energy bill, funds spent of energy are funds that
can’t go to teachers, supplies, building repairs, or other programs that enhance
education.

School district business administrators and school boards are probably aware that
a typical school district pays approximately $1.00 per square foot annually for
energy costs. This means that even a mid-sized school district may pay more than
a million dollars a year for electricity and heating fuel. The good news is that,

unlike the costs of staff contracts and debt service, school district energy costs can

be actively managed and minimized. Active management of energy costs is
possible for both new and older existing school facilities.

Even though annual energy costs can reach $250 per student, this typically only
represents 1 to 2% of school district budgets.> As a result, school administrators
frequently pay little attention to managing or even monitoring these costs at the
facility level. The top priority is usually to pay the utility bills as they come in,
without review.

“Operations and mainte-
nance will account for
about 6% of the cost of a
building over its life span.
Salaries will account for
92%. When you think about
how comfort affects produc-
tivity, it is pretty clear that
attention to O&M is a good
investment.”

-Don Lavada, New York State
Energy Research and
Development Authority

Chapter 2: Energy Costs, 0&M and Budget Priorities



Despite this relatively low percentage of overall district budgets, energy costs
actually represent a much higher proportion of district variable or “manageable”
costs and expenses that are not mandated by contractual and other legal obliga-
tions. For example, school administrators have little or no near-term flexibility to
reduce staff salaries or benefits embedded in long-term labor agreements. Nor can
they readily reduce other “fixed” costs, which can represent up to 85% of annual
district budgets.? In contrast, energy costs represent, on average, 16% of district
“controllable” costs. As a result, in this era of tight budgeting, energy cost man-
agement has the potential of becoming a major source of avoidable district expen-
ditures. Energy-efficient operation and maintenance (O&M) is a critical element in
working toward this objective.

There are two ways to manage energy costs: 1) “cost-based” or “budget-based”
management, where you obtain lower rates, reduce budgets, etc.; and 2) “usage-
based” management, where you manage actual consumption by improving effi-
ciency or improving control.

Controllable Costs (typical example)

Equipment Purchase
or Replacement
8%

Energy
16%
dsgff ||-|iring Outside Labor
and Replacement — 8%

16%

Books and
Academic Materials Maintenance

20% and Repair
32%

Unfortunately, many school districts have been decreasing, not enhancing, school
maintenance efforts. O&M budgets have been a major victim of state and local
budget cuts. O&M spending per student is at its lowest level in 30 years, inevita-
bly resulting in more poorly maintained and operated facilities.* Clearly, deferred
repairs can have an impact on the condition of school buildings and the learning
environment. However, one of the less visible products of this trend is a deteriora-
tion in the energy performance of school buildings with a resulting increase in
energy operating costs. Identifying these hidden costs is key to effectively imple-
menting improved O&M.

In the eyes of many administrators, O&M cuts are “low-cost” or “no-cost” strate-
gies to survive in a tough fiscal environment.

To counter this short-term, "penny-wise, pound-foolish" perception, it is essential
to show the tangible benefits of maintaining good O&M practices in contrast to
the actual costs of O&M spending reductions. Besides wasting energy, dimin-
ished attention to O&M has other important consequences as well, affecting not
only equipment longevity but also the comfort and healthfulness of the learning
environment.




The Impact of 0&M
Here are some examples of 0&M impacts on boilers, cooling towers, and other critical building
systems:

& (leaning Centrifugal Chiller Water Tubes: This is necessary to prevent scale build-up on the
inside of the tube. If it is not done periodically, the build-up will lessen the chiller system's
efficiency.

& (leaning Air Conditioning Evaporator and Condenser Coil Fins: They can get clogged and lose
efficiency due to reduced heat exchange.

<. Operation of Air Conditioning and Heating Controls: If a relay goes bad and a system
continually operates 24/7, the next electric bill could be $1,200-$2,000 higher.

Throughout this guidebook, as the authors discuss methods for energy savings and
energy efficiency improvement, bear in mind that the focus is on avoided costs,
the real reduction in dollars that come from an O&M activity. These include
lower utility bills as well as lower costs for equipment repair and replacement over
the long term.

School districts will have to make a modest initial investment in order to establish
and implement an effective energy operations and maintenance program that will
reduce operations and maintenance costs. However, this additional effort and
budget will quickly achieve savings that will far outweigh the initial, or up-front
costs.

2.2 Energy Use in School Facilities Relates to Educational Objectives

The physical environment provided by school facilities plays an important role in
achieving the overall educational objectives of the school. A growing body of
research shows that indoor air quality, ventilation, and thermal comfort, lighting,
acoustics, and building age, quality, and aesthetics are all linked to educational
achievement and student performance. As schools age, they often require more
repairs and additional maintenance efforts. Approximately 50% of public schools
in the United States are planning at least one major repair, renovation, or replace-
ment of a building feature within the next 2 years. While tending to these facility-
related problems, schools may experience lost instructional time or reduced
attention to educational aspects.

.

“Good school buildings contribute to good education just as bad school buildings interfere with it.
Studies demonstrate the relationship between school infrastructure and student achievement, but this
relationship is not straightforward, and a myriad of other variables go into making good schools. In
other words, school infrastructure contributes to but does not decide the quality of a school. As such,
infrastructure is not distinct from other issues of school reform or educational excellence; rather,

. school infrastructure decisions are a central component of whole-school reform.”

Source: Planning Guide for Maintaining School Facilities, National Forum on Education Statistics and
Association of School Business Officials International, p.14, February 2003.

“Every dollar spent on
maintenance and repair
will save districts six to ten
times that amount in the
long run”

-Claire Barnett, Director of
the Healthy Schools Network
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“We all know that clean, quiet, safe, comfortable and healthy environments are an important
component of successful teaching and learning.”

“School facilities affect learning. Spatial configurations, noise, heat, cold, light, and air quality
obviously bear on students' and teachers' ability to perform. Empirical studies will continue, focusing
on fine-tuning the acceptable ranges of these variables for optimal academic outcomes. But we
already know what is needed: clean air, good light, and a quiet, comfortable, and safe learning
environment. This can be and generally has been achieved within the limits of existing knowledge,
technology, and materials. It simply requires adequate funding and competent design, construction,
and maintenance.”

Source: Mark Schneider, Do School Facilities Affect Academic Outcomes? National Clearinghouse for
Educational Facilities, Nov 2002. www.edfacilities.org/pubs/outcomes.pdf

.

Several studies and surveys show that school facilities have a direct affect on
teaching and learning. Poor school conditions make it more difficult for teachers
to deliver an adequate education to their students. Physical conditions also have
direct positive and negative effects on teacher moral as well as effectiveness in the
classroom. In addition, poor school conditions can adversely affect the health of
teachers and students, and increase the likelithood that teachers will leave their
school and the teaching profession.

A National Center for Education Statistics (NCES) survey of teachers found that
significant numbers—20% in Chicago and 40% in Washington, DC—felt that
their school facilities were unsuitable for effective teaching and learning. The
most serious complaint, by 2/3 of the Washington teachers and half the Chicago
teachers, was poor indoor air quality. In addition, 1/3 of the teachers complained
of uncomfortable temperatures. Other complaints related to O&M included
inadequate lighting and dirty or inoperable windows.

{ For more information on this survey, visit www.edfacilities.org/pubs/
=, fteachersurvey.pdf

A U.S. General Accounting Office (GAO) survey found that one in five schools
has problems with indoor air quality. HVAC systems were listed as “less-than-
adequate” in 36% of the schools. This survey reported that the major building-
related problems were inadequate outdoor air ventilation and water damage
leading to mold. The root cause of many of these problems in the schools was
inadequate and/or deferred maintenance of school buildings and HVAC systems.

Evidence continues to grow supporting the idea that there is a correlation between
the physical condition of a school building and student academic performance. It
is simple, really, if students are more comfortable in the classroom, they are more
likely to perform at a higher level. An effective O&M program can drastically
increase student and teacher comfort and performance.

2.3 Good 0&M Practices Increase Energy Efficiency
2.3.1 What is Operations and Maintenance (0&M)?

Operations and maintenance are the activities related to the performance of
routine, preventative, predictive, scheduled, and unscheduled actions aimed at




An Energy Showcase of the Wrong Kind

In the 1980s a progressive suburban school district built one of its new elementary schools as an
“Energy Showcase,” with a myriad of energy-efficient features, including automatic lighting controls,
an energy management system, multiple HVAC zones, variable-speed pumps, and an air-to-air
heat exchanger. After only a few years, most of this equipment was no longer operable, with controls
bypassed.

& The problem: Poor maintenance. The current building services manager wanted to do his job,
but he had been given no training, no manuals, no spare parts, and no budget.

& The result: Instead of being an “Energy Showcase,” the school was actually using more energy
than the average elementary school in the district.

preventing equipment failure or decline with the goal of increasing efficiency,
reliability, and safety. A preventive maintenance program refers to the organized
and planned performance of routine maintenance activities in order to prevent
system or production problems or failures from occurring. This is in direct contrast
to deferred maintenance or reactive maintenance (diagnostic or corrective mainte-
nance), which is conducted to correct an existing problem.

According to a Minnesota Office of Legislative Auditor report, the average

deferred maintenance costs for Minnesota were $3.5 million per school district for “Preventive maintenance
the 1998-1999 school year. Thirteen districts reported $10 million or more in really contributes to our
deferred maintenance. ability to control energy
consumption. We required it
In addition to cost, there are additional impacts of poorly maintained facilities, in our performance con-
including student and teacher performance, health, and morale. The National tract and it has really been
Center for Education Statistics reports the cumulative effect of deferred mainte- worth it.”’
nance to be approximately $113 billion nationwide for all K—12 public schools. -Barry Picklesimer, Harford
County Schools, MD

; @ For more information, see the Digest of Education Statistics 2000 at

‘ http://www.nces.ed.gov/, or the National Center for Education Statistics
website at http://www.nces.ed.gov/pubsearch/
pubsinfo.asp?pubid=2001034.

On the other hand, a well-designed O&M program can generate substantial energy
savings for your district, in both new and older buildings, without significant
investment. A good O&M program is proactive in its responses and corrects
situations before they become problems.

.

“Frequently, districts that are scrambling to find cuts rob facilities budgets to avoid cuts on

* the curriculum side, for example. If there is no way to document and maintain efficiency savings over
time, there is no way to distinguish between a cut and an efficiency gain. Facilities will have little
incentive o strive for efficiency if they cannot get recognition for their efficiency gains and/or if they
believe their reductions are true cuts; not a "harvest" of efficiency.”

-- David Furr, Salem-Keizer School District, Oregon
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Over its lifetime, school facility
operating costs will eventually
exceed the cost of new construction.

“It is really important to

be clear with management.

We have abandoned the
word “savings” in our
discussions and use
instead ‘““cost avoidance.”
-Al Eilbacher, Carroll County
Schools, MD

As detailed later in this document, energy efficient operations and maintenance
efforts are generally low in cost and can yield rapid returns with significant annual
energy savings, perhaps 10% or more, which can be redirected toward other
school district objectives. As reported in the Federal Energy Management Pro-
gram (FEMP) Operations and Maintenance Best Practices Guide, “It has been
estimated that O&M programs targeting energy efficiency can save 5% to 20% on
energy bills without a significant capital investment.” Other studies report savings
in this same range.

These kinds of generalizations can be misleading. Energy savings must be
referenced to a starting point or baseline level that includes many operating
factors, such as weather, building occupancy, hours of use, and additions or
replacement of equipment. Obviously, how much you can save also depends on
the baseline condition and operating practices of the building. A school district
that has been paying attention to energy efficiency opportunities over time will
already have earned much savings and therefore will not see the level of addi-
tional savings that a district that has avoided making improvements for years
would see.

The electricity and natural gas rate structure poses another problem in projecting
energy cost savings. For a flat rate billing structure, an average electricity price is
satisfactory, but otherwise the dollar savings will depend on when the energy
savings occur. For example, an occupancy sensor that shuts off the lights in an
unoccupied room is saving more expensive electricity at midday than at night, so
it must be evaluated accordingly.

2.3.2 The Need for Energy Management 0&M Programs

Research studies estimate that nearly one third of the energy consumed in the U.S.
school is wasted.® The most energy-inefficient schools use almost four times as
much energy per square foot as the most energy-efficient schools.® If schools can
reduce the amount of wasted energy dollars, they can redirect that money toward
their primary mission: education.

In 2001, 61 percent of public school districts reported a shortfall in energy
funding—with 83 percent of those schools attributing that shortfall to in-
creases in the cost per unit of energy, not increasing demand.” The following
were responses to the shortfalls:

e 75% reallocated funds from other programs;

* 53% tapped unappropriated surpluses;

*  46% used a large proportion of the nonpersonnel budget;

e 8% rolled the shortfall over to the next fiscal year;

e 7% used short-term loans to finance the shortfall; and

* 6% closed schools or sent students home early on at least 1 day to reduce
energy expenditures.

Much of the current effort of government programs to improve energy efficiency
in schools has been on the design of new school facilities. The U.S. Department
of Energy estimates that high-performance schools can save some 40 to 50%
percent of their energy budgets through better design and use of energy-efficient
and renewable energy technologies. But these new buildings represent only a few
hundred buildings a year, a small fraction of district square footage and energy
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consumption, so most school administrators hoping to achieve significant energy
cost savings will need to target the energy performance of existing facilities. In
addition, even the most efficient of new schools must be operated and maintained
properly in order to avoid wasting energy and accruing unnecessary costs.

2.4 The Approach to Energy Savings Opportunities

Energy savings opportunities throughout your district can range from simple, no-
cost strategies such as shutting off lights in unoccupied rooms, to more compli-
cated and more expensive strategies such as installing automatic lighting controls
or retrofitting lights, windows, or HVAC equipment. In order to be successful,
your district must make the commitment to save money and energy. A building
performance assessment and establishing goals were often the first steps taken by
successful schools towards implementing an energy-efficient O&M program.
Action plans were then developed and implemented based on the building perfor-
mance assessment and school district goals.

‘ \:,E, For more information on energy management, visit the websites at:
*  Energy Star for Schools K—12 Program
http://www.energystar.gov/index.cfm?c=k12_schools.bus_schoolskl?2

» U.S. Department of Energy, Rebuild America, EnergySmart Schools
http.://'www.rebuild.org/

* The Alliance to Save Energy
http://www.ase.org

Setting Priorities Based on Cost Effectiveness

The next few chapters outline an approach to developing and implementing an
energy efficient O&M program for your district. These chapters review the broad
issues associated with O&M programs, and the current state of building operations
and maintenance in school districts. They also examine various staffing, program
design, and other options available to school administrators while developing the
details of their O&M effort. Energy cost-saving strategies with relatively short
payback periods, generally less than two years, are the main emphasis of the
technical opportunities chapter.

! National Center for Education Statistics, “Effects of Energy Needs and Expenditures on
U.S. Public Schools”. www.nces.ed.gov, Accessed October 2003.

2 Joe Agron, Absence of Resources, American School & University, April 2003, p.29.
3 Cost breakdowns are only initial estimates and need to be confirmed.

4 Joe Agron, Absence of Resources, American School & University, April 2003

5 Department of Energy, www.doe.gov, accessed October 2003

¢ Ibid

7 Ibid
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CHAPTER 3. INVESTIGATING O&M FOR YOUR
DISTRICT: UNDERSTANDING PROGRAM
ISSUES AND PITFALLS

Overview:

<. Initial program planning is a must for a successful 0&M program.

<. You must assess the conditions in your school district:
determine your district's energy costs and compare them to other school districts;
determine what information and management tools are available to manage your energy
costs.

<. 0&M program managers should utilize sources of outside assistance, such as your local utilities,

to provide assistance in reducing your energy costs.
<. 0&M program managers must prepare for challenges and obstacles to starting and operating an

energy-efficient 0&M program.
|

3.1 Overview/Summary:

Chapter 2 provided a concise overview of energy costs and O&M budget priori-
ties. Chapters 3 and 4 will be about your district as an organization and “HOW”
to inform and motivate staff at all levels to actually implement a district wide
O&M program that can achieve sizable energy efficiency improvements and
operating cost savings.

The objective of this Chapter is to provide initial guidance on investigating and, if
appropriate, pursuing this effort. It will also assist you and your district organiza-
tion in successfully navigating from where you are now to a future where your
physical plant is operated and maintained in a manner that is both more system-
atic and less expensive over the lifetime of your facilities. The Chapter reviews
the experiences of a wide variety of American school districts in establishing such
O&M programs. This information is presented to help you make an initial assess-
ment of O&M opportunities in your own district, anticipate the likely problems
and pitfalls you may encounter, and ultimately come to preliminary conclusions
that can be the basis of discussions with a wider audience of district staff.

It must be emphasized that, although a small but growing number of school
districts are successfully adopting this type of O&M strategy, success requires
time, patient advocacy, and usually, significant organizational challenges. Energy
savings of up to 15% are achievable but will not be realized until the new
O&M effort is actively supported by crucial staff at both the School Board
and facility level. Six months or more may be required before a new O&M
program is fully implemented. Facility assessments will be required, staff must be
trained, and new district policies and objectives must be defined and promoted to
internal staff.

The early months of this process are the most important. This is the time when you
can begin to assess the actual opportunities and pitfalls in your own district and
become the “early advocate” for a new approach to O&M. It is the time for you to

Chapter 3: Investigating 0&M for Your District: Understanding Program Issues and Pitfalls
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Key Questions
to Be
Addressed in
This Chapter

@®
What are my district's energy
costs and how do they compare
to other school systems?

What information and
management fools are
available to manage district
energy costs?

Are there significant 0&M
opportunities in my district?
What are the likely organiza-
tional challenges to improving
district O&M?

Are there sources of external
assistance?

assess the interest of senior administrators and other staff critical in taking the next
steps. This early momentum is critical; once other administrators, staff and other
stakeholders become involved, the process becomes a team effort that will draw
on a broad range of resources that have already been developed by others in
pursuit of the same objectives. The closer you get to actual program implementa-
tion, the broader the array of support available. For this reason, we will focus on
developing early momentum.

3.2 Overview of The Five-Phase Development Process

The graphic below illustrates a five-phase investigative and implementation
process. The first two, described in this chapter, are primarily focused on helping
the reader gain a working knowledge of both the broad issues associated with
O&M programs, and the current state of building operation and maintenance in
his or her district. The final three phases, which are addressed in Chapter 4,
instruct the reader on how to: present initial assessments to a broader audience of
senior staff; develop specific implementation strategies; and illustrate the success-
ful implementation of an energy-efficient O&M program.

3.3 Initial Investigation Phase

3.3.1 Educate Yourself—O&M Program Issues

It can’t be overemphasized, no individual alone can accumulate all the information
and complete all the tasks required to design and implement a successful school
O&M program. Even for the smallest districts, this type of program is inescapably
a team effort requiring the active involvement of senior administrators, principals
and custodial and maintenance staff.

The reader’s first task is to achieve a reasonable level of fluency with the technical
and organizational issues associated with school O&M enhancements. A solid

PHASE 1:Initial Investigation

Understanding Sources of Anticipating
O&M Program 4 Outside 4 Organizational :;‘;1 9
Issues Assistance Challenges se
PHASE 2: Initial Assessment of District Opportunities
. District Energy
Information- Information and Energy Cost Initial Building Summary of Initial To
Gathesntn?fFrom 4 Management 4 Benchmarking # Survey # Findings Phase 3
a Tools

PHASE 3: Senior Administrative Support

Presentation of Assessing Initial Defining Next Formation of To

Initial Findings 4 Support 4 Steps 4 Prog_raTIf’lannlng Phase 4

ask Force
PHASE 4: Broad Based Planning and Program Detail
Identify Staffing:
Refine Facility Clarify Available Appropriate Define Energy Responsibilities, To
Assessments 4 Resources 4 Program 4 Policy 4 Training and
Phase 5
Parameters Recognition
PHASE 5: Implementation
. Collect Energy Conduct Staff -
Establ|§h Elrogram ' Performance ' Training and ' Prioritize Sc?ools ’ Implement. O&M
Visibility Information Outreach for Follow-up Strategies
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grasp of vocabulary and general technical concepts will be essential in persuading
high and low level staff of the benefits of improved O&M. A note of caution as
you investigate: Don’t make the mistake of aspiring to be the expert in all
realms—focus on understanding concepts and vocabulary so you can effectively
communicate with all staff levels. In all likelihood, your greatest value is that of a
generalist who understands the overall school district organization and is able to
speak effectively with a variety of staff audiences.

3.3.2 Identifying Outside Assistance

Other than closely reading this Guide, step number one is: Start finding some
help! Particularly in tight fiscal times, it is the uncommon school district that has
the staff, expertise and resources to plan and implement an O&M effort entirely on
its own. In most cases, even if energy bills are becoming a growing problem
inertia is too great, staffs are too busy with other priorities and technical expertise
seems too limited. Tackling an entirely new “noneducational” program seems out
of the question.

Extensive outside assistance and support is often available, frequently at no
or low cost. Don’t be intimidated: finding and securing that help may require
some persistent effort (and maybe arm-twisting), but the benefit to your school
operations will outweigh the time invested. Obtaining outside help has been a
critical factor in the success of the majority of successful school O&M programs.
The table below briefly summarizes possible sources of assistance external to
your district as well as likely costs and the types of support that may be available.
The text that follows will highlight a sampling of the types of assistance that may
be available to you. Further detail is provided in Appendix A.

1) Electric and Gas Utilities:

Your local utilities are probably the most important potential partner and
source of assistance to local school districts. Frequently, utilities are able to
provide very substantial assistance to school districts seeking to reduce energy
costs. School districts and municipalities are highly important and visible custom-

®

Understanding 0&M
Issues

* Identifying sources of outside
assistance

*  Understanding the broad
technical opportunities

Understanding likely pitfalls to
revitalized 0&M programs

Outside Sources of Assistance
Local
Community
Other Non-Profit Energy
Electric and School Government | Educational Service
Gas Utilities Districts Consultants Agencies Assistance Companies
Minimal or Minimal or Moderate to Minimal or
Costs . None None
None None High None
fechuical Frequent! Frequentl Yes Sometimes Frequentl Yes
Assistance q Y q Y q Y
el L Sometimes No No Sometimes Unlikely No
Rebates
Financing Unlikely No No Sometimes Possibly Yes
Training Frequently Frequently Yes Sometimes Frequently Yes
Staffing .
Provided Occasionally No Yes No No Frequently
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ers to regulated utilities. For a variety of reasons, utilities are often eager to
provide assistance and to form “public partnerships” with large public sector
customers such as schools. Although this interest varies widely by state, we cannot
overemphasize: Districts should thoroughly investigate the availability of
assistance from your gas and electric utilities. Sometimes persistence is re-
quired but utilities are very reluctant to appear unsupportive of public schools,
particularly efforts to reduce costs in tight fiscal times.

Across the U.S., utility assistance to school O&M efforts has taken a variety
of forms and has included substantial financial, technical, and administrative
support. A few examples of the most frequently available support will be de-
scribed in detail in the subsequent text. See Appendix A for more detailed infor-
mation on additional support options.

Detailed Energy Consumption and Load Data

In order to bill its customers, gas and electric utilities collect metered energy
consumption data for each school. At a minimum, this information reflects the
monthly kilowatt hours (electric) or thousand cubic feet (gas) consumed in the
prior month. If requested, many utilities will provide this monthly data in elec-
tronic format. That will enable schools to utilize computer software to more easily
track and analyze on-going energy consumption at all schools.'

Metering at large schools frequently includes hourly or even 15 minute “demand”
or “interval” data. This information can be extremely useful in assessing building
performance and energy consumption on a daily basis. Using this data, utilities
will often assist in the analysis of school “load profiles.” These profiles provide
districts with the ability to identify large sources of off-hour energy consumption
resulting from poorly controlled lighting, or HVAC, or underperforming energy
management systems. This is a crucial opportunity to assess the efficacy of your
building control systems and strategies and is much more difficult without utility
data assistance.?

Utility Technical and Staff Assistance

Utilities are densely populated with engineering and trained technical staff. In
many cases, school districts have been able to access this staff expertise to assist in
improving energy performance of their schools. In several states, utilities have
technical staff whose full-time responsibility has been to assist school district
O&M programs within their utility service territory.® The role of these utility
support staff is to provide the initial impetus and ongoing support for the many
technical and organizational elements of new school O&M efforts. In other states,
utilities have provided occasional but significant staff time to support specific
project elements as requested by school districts. Among other projects, utility
staff have played a key role in performing building audits, providing computer
systems and energy data support, and providing school energy program printing
and promotional assistance.

Staff Training Assistance

Utilities have frequently been helpful in establishing and staffing training pro-
grams for school facility personnel. This assistance has typically taken two forms;
first, utility technical staffs have provided assistance in designing training cur-
ricula and actually presenting training material to school custodial and mainte-
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nance staff. Secondly, a number of utilities have subsidized the tuition costs
associated with outside technical training of school staff.

A prominent example of utility training assistance has been the Building Opera-
tors Certification program (BOC), a comprehensive building operations and
maintenance training effort currently in place in 14 states. Utilities have played a
major role in the funding and implementation of this effort and have often subsi-
dized tuition costs for school personnel.*

2) Other School Districts

Although energy cost management through improved O&M may be a novel
concept in your district, it has been widely applied in a wide range of school
settings in the U.S. Taking advantage of the experience gained in these districts
will be of great benefit as you investigate and ultimately implement an energy-
efficient O&M program in your own district.

Investigating and implementing a new program will require that a wide range of
information and new materials be available and distributed in your district. Staff
will require training curricula, district energy standards, maintenance checklists,
and a wide range of other administrative materials. Fortunately, there is an abun-
dance of this type of material readily available from other districts. See Chapter 7
for details.

As you move forward with O&M, contact with other local school districts can also
be quite helpful. Nearby school districts may be close enough to actually collabo-
rate on specific shared projects. For example, in Massachusetts senior O&M staff
from three large urban districts meet regularly to enhance energy software skills
and assist each other in building O&M assessments, and, in 2002, they co-devel-
oped an energy-training workshop for custodial staff.

3) Consultants

When utility and other sources of low cost assistance are insufficient, some
districts have chosen to utilize outside consultants or vendors in limited and
strategic ways. Costs must be carefully managed but some districts have used this
resource successfully to help “jump start” their new O&M efforts with targeted
building audits and technical assessments. Note, however, that many energy
consultants tend to focus primarily on capital-intensive equipment or system

upgrades and may have minimal experience with a primarily low-cost O&M focus.

When assessing the qualifications of a consultant, remember that practical experi-
ence with existing school building systems and O&M issues is probably more
valuable that an engineering degree alone. The authors of this Guidebook have
found that engineering “design” firms are often inexperienced in this regard.

Assessment of building operations and estimation of potential savings is the most
frequent role played by school O&M consultants. In addition, in some districts
consultants have also played an important training role and have worked with

custodial staff to design and deliver energy maintenance training customized to the

specific needs of school staff. Consultants with more specific engineering exper-
tise have also assisted schools in the “recommissioning” of major mechanical
systems and the detailed analysis of utility and energy management system (EMS)
data to detect abnormal energy consumption problems and detect equipment
control malfunctions.

Don’t reinvent the wheel!

“Network with other RCMs
and each other as much as
possible. Don t reinvent the
wheel. Virtually every
aspect of your job has been
done before by other RCMs
who are willing to help.”
-David Furr, Salem Kerzer Public
Schools

“A few technical audits at
the outset performed by
outside firms were useful in
convincing senior adminis-
trators of the attractiveness
of expanded O&M in our
district.”

-Roger Young, Manchester Essex
Regional School District
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Understanding 0&M
Technical Issues

Don't try to become an expert
Identify key technical resources
In depth: Focus on a single
building system

3.3.3 Understanding the Broad Technical Issues

Unless you are associated with the district Facility Department, it is unlikely that
you have extensive expertise with the more complex building systems such as
boilers or unit ventilators. However, gaining a working understanding of the
vocabulary and broad technical strategies underlying O&M is critical. An ability
to discuss these issues is essential to being an effective advocate with both
administrators and more technically inclined district staff.

At the risk of repeating ourselves endlessly, the technical issues involved in
beginning an O&M effort are usually less challenging than the organizational
pitfalls. For the less technically inclined, we do encourage a two-step strategy to
achieve an initial fluency in core technical issues. First, in addition to closely
reading Chapter 3 of this Guide, we encourage a review of one or two of the
technical resources listed in Chapter 7. Many of these documents are available
free or on-line. Of particular value are: The School District Energy Manual, A
Planning Guide for Operations and Maintenance, Portland Energy Conservation
Incorporated O&M Assessment Guide, and the Federal Energy Management
Program O&M Manual.

In addition, it is often useful to focus in depth on a single particular energy
savings strategy or individual building system, which may be of particular and
timely interest to your district. An example of this would be a focus on building
shut down procedures in anticipation of winter or summer vacation. Other ex-
amples might include classroom lighting controls and illumination levels, reduc-
ing off-hours energy consumption, boiler maintenance and combustion efficiency
or building temperature control and setbacks.’

3.3.4 Initial Investigation Phase: Challenges to Starting and Operating a
Program

Chapter 6 describes the experiences of six school districts, which have success-
fully implemented energy cost management O&M programs. A number of school
facility professionals around the U.S. have had sustained success with comprehen-
sive programs of this type.

Why, then, are these O&M strategies not more widespread? Although 400
districts may have had sustained success with revitalized O&M, this represents
less than 3% of the 14,800 American public school systems The obvious question
is this: “What prevents the other 97% of school districts from implementing
O&M strategies which reduce facility operational costs? If large savings are
achievable from O&M, why aren’t these strategies standard practice in all
school districts?

Unlike the purchase of a new boiler plant, implementing an improved O&M effort
requires a shift in priorities and on-going and continuing leadership from senior
district administrators. Perhaps more importantly, it requires improved technical
skills and heightened attention to building performance on the part of custodial
and maintenance staff at all district facilities. In a sense, success in this type of
program requires a “cultural shift” is many districts in which communication,
cooperation and consensus building between custodial, maintenance and adminis-
trative staff is critical.
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A successful O&M program must clearly address the organizational issues
likely to be encountered. An essential element of designing and implementing a
successful O&M effort is anticipating and planning for the pitfalls likely to occur.
Many of the barriers are a variation of two major themes; 1) the limited internal
availability and distribution of complete, accurate and timely information with
respect to energy cost, facility performance and staff maintenance and operational
practices; and 2) the lack of clear district leadership in energy management
objectives and an associated under-investment in the staff resources and training
necessary for effectively managing facility operating costs and reducing life cycle
costs of school buildings.

Included in this section are the typical obstacles that school districts may face
when developing and implementing an energy-efficient O&M program. However,
these obstacles are not necessarily present in equal measure in all school districts.

Obstacle #1: Administrators and Staff are Unaware of 0&M Energy Savings Opportunities

The technical elements and tasks associated with improved O&M generally do not
require a sophisticated understanding of building operation or technical systems.
Nevertheless, in most school districts, administrators and maintenance staff are
unaware of the opportunities for large energy cost savings through improved
O&M of their schools. They are not aware of the degraded energy performance of
their facilities or building systems. They are simply unaware of the energy cost
implications of the operating, scheduling and maintenance practices prevalent in
their district.

Perhaps the most prominent reason for this is that energy-focused O&M programs
are a relatively new development and only exist in a limited number of school
districts nationwide. As a result, few district staff or administrators have been
exposed to the concept, either through personal contact or via exposure through
their professional training or organizational affiliations.® A second reason is that
district staff associate “energy-efficiency” improvements primarily with more
capital-intensive approaches. Many staff are probably aware of the cost benefits of
new classroom lighting technologies or new high efficiency boilers that cost tens
of thousands of dollars and have paybacks of five to ten years. However, few if
any, are aware of O&M program opportunities that can produce savings with little
or no financial investment.

Obstacles to Revitalized 0&M
Ignorance of energy opportunities
Budget cuts and negative consequences
Lack of district expectations or policy
Under-investment in building staff (incentives and training)
Limited resources and expertise

Limited mission and clout of facilities departments
Lack of comparative energy consumption information
Lack of a board constituency

AN A
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Challenge:

Your district must develop and
distribute clear building and energy
performance standards.

Obstacle #2: Decision-Makers are Unaware of the Consequences of Inadequate 0&M
Funding

In recent years, operations and maintenance budgets have been among the first
victims of school district belt-tightening. O&M spending per student is now at its
lowest level in 30 years, inevitably resulting in more poorly maintained and
operated facilities in many districts. O&M cuts are the first “victim” of annual
belt-tightening exercises.

Unfortunately, this type of budgetary decision is typically made without benefit of
a factual understanding of the negative consequences. The argument is often made
that school O&M can be reduced or deferred without significant costs or impacts
on primary educational objectives. In the eyes of many administrators, O&M cuts
are perceived as “low-cost” or “no-cost” strategies to survive in a tough fiscal
environment.

The facts are that chronically deferred maintenance and reduced focus on
operational management do result in multiple and significant near and long
term costs to the district. Senior administrators should consider the follow-
ing “invisible” cost consequences of under-investment in O&M:

* Increased likelihood of unpredicted and unbudgeted capital expenses such as
catastrophic equipment failures due to poor maintenance or poor operational
control;

* Reduced equipment reliability and service life resulting from failure to follow
maintenance schedules as defined by equipment manufacturers;

* Increased incidence of building mold and associated health impacts on
students and staff;

*  Diminished occupant comfort due to drafts and poor temperature control;

* Unnecessary environmental impacts from excessive fuel use.

Obstacle #3: Districts Lack Clearly Defined Energy Objectives

As mentioned before, district energy costs are normally the largest single budget
item other than teacher salaries. Despite this, most school districts lack standard-
ized guidelines or an “energy policy” which defines specific energy cost objec-
tives, detailed building procedures and associated staff responsibilities. With rare
exceptions, expectations or guidelines for operational costs at individual facilities
are completely absent.

The lack of a clear and district-wide policy for building operations virtually
eliminates the ability of school districts to effectively manage the energy compo-
nent of operational costs. Without direction or clear expectations from senior
administrators, building management practices become decentralized and driven
by school-specific staff comfort and convenience, not the strategic and fiscal goals
of the school district as a whole.

Obstacle #4: Under-investment in Building Staff Training and Incentives

Improvements in O&M practices are rooted in improved custodial and
maintenance skills and motivation. Although leadership from the top is essen-
tial, it is the support and actions of custodial and maintenance staff which will
determine the success or failure of an energy efficient O&M program. These are
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the individuals who intimately know the problems in their own buildings and
actually control and operate lights, boilers and other building systems.

Lee Provost, founder of SchoolDude.com, thinks this is one of the absolute keys -
creating principal and staff incentives to save energy supported by use/cost
information on a year-to-year basis. He believes a best practice is to implement a
program that actually shares savings with the school principals to redirect to their
school programs based on achievements.

Despite their importance in determining the safety, healthfulness and operational
efficiency of school buildings, the fact is that custodial and maintenance staff
are too often undervalued and undertrained for their responsibilities. In a
surprising number of schools, some facility staff are unfamiliar with basic operat-
ing and maintenance practices associated with energy-efficient use of building
mechanical equipment and energy management systems. They may also lack
incentives or recognition for expanding their skills or for proactive efforts to
reduce building operating costs.

Obstacle #5: Facility Staff Lack Crucial Information

In most school systems, the central district office pays energy bills without any

involvement on the part of the staff that administers and operates the physical
plant in individual schools. Certainly, there are administrative advantages of
centralized district accounting payables processing, but if principals and building
O&M stafflack any sense of their energy costs or how they compare to other
schools, how can they identify energy waste and operate their buildings at
least cost to the district? The answer is, without information, they can’t. Lacking
any benchmark to prior energy use or costs, how can they detect the onset of
energy system failures such as hidden leaks in distribution systems of heated air,
hot water or steam? Again, the answer is, they can’t.

Obstacle #6: Limited Mission of Facility Departments

Exacerbated by continuing cuts in facility operating budgets and the increasing
practice of deferring subcritial maintenance tasks, most school districts in America
have been reduced to a reactive, rather than a proactive, approach to maintaining
facilities. This means that basic equipment and building maintenance practices
have been cut to the bone. In this climate, responding to emergencies and equip-
ment failures has become the role of facility departments and O&M staff. In
general, proactive or preventive approaches have been displaced by a mission of
crisis management. Proactive approach to maintenance is the only strategy that can
ensure that buildings and equipment are operating efficiently.

Facility Departments frequently lack the opportunity to effectively defend
both the importance of good facility practices and the importance of adequate
O&M budgeting. A second, and related issue is the lack of strategic role or
political clout of facilities departments within their district organizations. Despite
the costs involved, building operation tends to be a low profile function; in the
absence of emergencies, senior administrators are rarely involved and thus play a
minimal role in day-to-day operations. Lacking high-level building operations
objectives, senior administrator communication with maintenance managers and
staff is often minimal.

“I have never seen an
energy bill for my school. 1
have absolutely no idea
what my monthly energy
costs are.”

-Quote from Elementary School
Principal in Worcester, MA

Chapter 3: Investigating 0&M for Your District: Understanding Program Issues and Pitfalls
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COULD WE
MAKE THIS
WORK IN MY

@  DISTRICT?

Assessing Conditions in Your
District

What information is available?
What facility management
systems are in place?

What are some potential
sources for outside assistance?
What are your current facility
energy and 0&M practices?
What are your district facility
“hot buttons"?

Which barriers are most likely?

Field Staff Interview and
Informal Building Survey

Selection of specific schools,
and associated head custodians
Beginning of educational
process for staff

Criteria for selected schools—
large, typical, heavily used or
problem schools.

3.4 Initial Assessment of District Opportunities

3.4.1 Gathering Information from Staff

Once you feel fairly familiar with broad O&M issues as they have arisen in other
school districts, it becomes time to assess your own district. Only after collecting
relevant current information about your own facilities and organization is it
possible to become an effective advocate for changes in your own district.

Prior to making proposals to Superintendents or school boards, our recommenda-
tion is to conduct a series of information-gathering sessions with key staff at two
levels; 1) District Facility Department Staff; and 2) O&M Staff at specific schools.
You should follow up these sessions by comparing your findings with information
and resources utilized by other districts.

An essential ingredient of effective management is the availability of adequate
information and management tools for decision-makers. An educational example
of this is the importance of standardized test scores and grade failure rates.
Without good information of this type, Superintendents and school boards are
unable to make accurate decisions with respect to the allocation of teaching staff
or appropriate student curricula.

To develop an O&M program that is workable in your system it is essential to
“take stock™ of your district by asking some of the following questions:

*  What tools and information do staffs currently have to effectively manage
energy costs?

*  What is the current status of O&M practices in my district?

*  Would changes in facility O&M practices likely produce significant operating
savings?

*  Would senior administrators actively support an O&M effort?

*  What local resources may be available to assist?

*  What is the perspective of facilities and building staff?

* How do district energy costs and O&M practices compare with those of other
school systems?

Prior to these information-gathering sessions, it is essential to remember that
mutual respect and teamwork between staff at all levels will be critical to any
successful O&M efforts to emerge from this process. A judgmental or “top-down”
model is unlikely to work.

Above all, don’t assume that current O&M practices are the product of
poorly performing custodial and maintenance staff. In reality, current practices
in your district are more likely the result of chronic staff and budget cuts and the
district’s failure to establish clear and consistent building performance objectives
and to adequately train and equip building staff to achieve them. In most cases,
custodial and maintenance staff consider themselves skilled and professional
members of the district team. In your conversations with staff, you may encounter
defensiveness. Try to reassure them that a new O&M effort will be to their
benefit; they will benefit from increased resources, increased training, and will be
acknowledged as playing a strategic cost management role in the school district
organization.

22



Prior to meeting with staff, it is useful to provide them with an explanation of your
objectives and express your hope for improvement in district O&M resources and
better management of operating costs. It is also helpful if staff to be interviewed
are prepared with current energy bills and basic building information.’

3.4.2 Benchmarking

After collecting information from staff, a final step in assessing the possible
benefits of energy-efficient O&M is a comparison of your district’s energy costs
with those of other districts. Although energy cost information may not be well
organized and completely accurate, a simple benchmarking exercise may still be
possible which would allow you to compare your district with other districts.

As your district continues to pursue energy cost management, staff will likely
become familiar with a variety of benchmarking strategies. In particular, as more
accurate energy information becomes available, it becomes possible to compare
monthly and annual energy costs between individual schools, specific categories
of schools, and with other systems. In addition, a key component of the “energy
accounting” approach to be discussed in Chapter 5 is month-to-month and season-
to-season tracking of energy performance of individual schools.

The following chart was the result of a district-to-district benchmarking of three
Massachusetts school districts. All had roughly similar operating conditions,
building ages and weather. A couple of items are particularly interesting. First, a
district-to-district comparison revealed that “District C”” had extremely high-
energy costs per square foot in comparison to the other districts. Second, although
Districts A and B had lower overall costs, their poorest performing schools
(“maximum”) used twice as much energy per square foot as their averages.

Annual Energy Costs Per Fi2
12 Months — 146 Schools

District C
(29 Schools)
B Maximum
District B O Average
(45 Schools)

District A
(72 Schools)

The U.S. Environmental Protection Agency/Department of Energy’s
benchmarking tool, Energy Star, is a good, no-cost, first step for school staff
seeking to assess their district’s energy costs. Energy performance can be tracked
for individual buildings as well as aggregates of buildings.

benchmarking tool, visit http.//www.epa.gov/eebuildings/benchmarking/

For more information on the U.S. Environmental Protection Agency’s
default.htm

Caution:

School energy expense information
is frequently inaccurate, particularly
for individual schools.?

Chapter 3: Investigating 0&M for Your District: Understanding Program Issues and Pitfalls
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Using the Energy Star program requires only the basic information you have
collected to date. Staff will only need to spend about 30 minutes using the tool to
benchmark building energy use. Information required includes total square footage
and typical building age, the types of space usage, and energy billing information.

The Energy Star program gives each building an energy consumption score, from
0 to 100, that indicates how well its energy performance compares with similar
schools in the U.S.

3.4.3 Informal Building Walkthrough Survey

Although it is possible to spend hundreds or even thousands of dollars on a
detailed energy audit or building O&M assessment, one or two simple building
“walkthrough surveys” should provide you a tangible sense of current building
conditions and staff O&M practices. Particularly if conducted in conjunction with
a custodial or maintenance staff interview, a walkthrough shouldn’t take more than
two to three hours.

The point of a walkthrough survey is NOT to take measurements or conduct
technical equipment testing. The objective is to produce a quick snapshot of the
highlights of how the building is being operated and maintained with respect to
energy use. Although a variety of useful building survey protocols are available
from school districts, utilities, consultants and government agencies, the primary
information of importance is the following:

* Building use and occupancy schedules;

*  Shutdown procedures during unoccupied periods;

» Status of control strategies for major building systems;

e Classroom lighting levels and fixture control;

* Boiler and cooling system efficiency and maintenance practices;
*  Condition of steam, water or air distribution systems;

e Temperature control and setbacks;

* Condition of building envelope, windows and weatherstripping;
* Identification of prominent problems (indoor air quality etc.);

e  Control of computers, vending machines and other plug in loads;
* Assessment of staff expertise.

Sample questions for assessing your district’s energy saving opportunities is
available at the end of this chapter.

3.4.4 Summary of Findings

The last step in the investigative process detailed in this chapter is to summarize
your findings in a manner that is complete and accessible to other District staff.
Whether your “research” has taken a few weeks or a few months, the process of
reviewing and summarizing will usually produce clarity with respect to your
district’s overall building practices and prospects for better management of
operational costs.

It must be stressed that your findings will be preliminary due to your time con-
straints and limited technical expertise. You simply will not have had the re-
sources or time to complete a comprehensive assessment of your entire district.
For this reason we recommend against making specific program or implementa-
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tion recommendations at this point. The key objective should be to describe recent
fact-finding activities and summarize your preliminary conclusions.

Major Issues to Summarize:

* District Energy Costs and Comparison to Other Districts

* General Strategies to Manage Operational Costs with improved O&M
*  Success Stories in Other Districts

*  Prevalent O&M Practices in Your District

* Availability of Adequate Information and Management Tools

*  Prospects for Energy Cost Reductions

* Possible Sources of External Assistance

®

' It must be noted that obtaining similar fuel oil consumption data is unlikely.

2 Don’t hesitate to request the permanent or short-term installation of interval meter
equipment if none is currently installed at a specific school.

3 The utility sponsors of “Resource Conservation Manager” (RCM) programs in west
coast and northeast states have typically provided full-time staff to support these efforts.

4 See http://www.boccentral.org/around/ for BOC contact information
3 Utilities and other outside resources can be helpful in investigating many of these issues.

¢ A recent notable development in this regard are the recently published “School District
Energy Manual” and “Planning Guide for Maintaining School Facilities” but published
with major assistance from the Association of School Business Officials (ASBO). See
appendices for details.

7 In addition to energy costs, basic building “profiles” should include building sizes,
approximate building operating schedule and other general information about building
systems.

8In addition to basic accuracy and completeness of information factors that may compli-
cate cost comparisons include differences in building operating hours, climate, building
age, prevalence of computers and types of heating, cooling and ventilating systems.

"4 quick walk through the
building after hours can be
quite revealing. For build-
ings where equipment
should be OFF after hours,
managers can detect stray
equipment operation by
simply entering the building
during unoccupied hours
and listening for unex-
pected noise. Building staff
should perform an after-
hours walk-through once
every six months to observe
the behavior of heating and
cooling equipment, lighting,
and office equipment such
as copiers, printers, and
computers."

-Source: Portland Energy
Conservation, Inc., Putting the
"0" Back in 0&M, U.S. EPA,
September 1999. Page 21.
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Assessing Your District's Energy Saving Opportunities
Questions for District Facility Department Staff:

Energy Policy and Building Operations Procedures

1)

2)
3)

Does the district have an “energy policy” or “procedure manual” of standard O&M practices that are intended to be actively applied in
all schools?
If yes, when was this policy developed and last presented to 0&M and Administrative staff?

In your opinion, are 0&M staffs aware of this policy and actively adhering to its objectives?

Building Energy Information

4)
5)
6)

7)
8)

Are annual district energy costs increasing or decreasing? Do we have an explanation?

Does the central office currently track the monthly energy consumption of all individual school buildings?

If yes, do we periodically compare the energy consumption of specific buildings and use this information to identify problems in specific
schools?

If yes, is this information made available to principal and building operating staff at the individual schools?

How do energy costs per square foot at our schools compare to costs in other districts?

School Condition and Operations

9)
10)

)
12)

13)
14)

15)

What is the typical age and condition of school buildings?

What are the major problems in respect to school physical plants? (advanced age, poor system or temperature control, indoor air
quality, staffing etc.)

Does the district have ready access to the “building profile” of all school facilities? (size, occupancy, heating fuel type, age etc.)

Does the central office currently have software or other capabilities to plan, track or schedule maintenance activities at individual schools,
particularly for large systems such as heating and cooling systems?

Have recent energy audits been performed in schools? Were there any recommendations for changes in operations and maintenance
practices?

Which schools, if any, have computerized energy management systems (EMS)? Are these systems working effectively? Are outside
vendors providing good service? Does district and building staff know how to operate them to maximum advantage?

Can you briefly describe vacation and weekend shutdown procedures currently in place in the district? Are these applied in all schools?

0&M Staffing

16)

17)
18)
19)

What role, if any, do outside vendors or other public sector agencies play in building operations or maintenance? What is the quality of
this service?

What level of training, if any, has been provided to custodial or maintenance staff that is relevant to energy cost management?

Can you identify any speific training needs that would enhance staff's ability to manage energy costs at individual schools?

Does the district recognize or otherwise reward staff or individual schools for improvements in operating costs at specific facilities?

Questions for 0&M Staff at Specific School(s)

Energy Policy and Building Operations Procedures

1)
2)

3)

Are you aware of a district-wide energy policy or list of standard building operating and maintenance procedures? Are custodial and
maintenance staff at your school aware of this policy and actively adhere to its objectives?

What maintenance records do you keep? Of particular interest is the testing and maintenance of boilers, air handlers and other major
building systems. Are these records provided to the central office?

What was the date of your last energy audit, boiler combustion test and tune-up, or other important adtions related to energy conservation?

Building Energy Information

4)
5)
6)
7)

Are annual energy costs at your school increasing or decreasing? What are the reasons for these changes?
Are you provided with the monthly energy consumption or billing information for your school?

If yes, how do you use this information?

Do you know how energy costs at your school compare to costs in other district schools?
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School Condition and Operations

8) What are the major problems in respect to the condition of your school physical plant? (IAQ, poor system or temperature control,
staffing efc.)

9) How are maintenance decisions made? How does the central office plan, track or schedule maintenance activities ot individual schools,
particularly for large systems such as heating and cooling systems?

10) Are you aware of any recommendations for changes in 0&M practices that have been made in energy audits or other sources?

11) Do you have any recommendations for reducing energy costs at your school?

12) Does your school have a computerized energy management system (EMS)? Is it working effectively? Which building systems does it
control? Does your staff know how to operate it effectively?

13) Can you briefly describe nighttime, vacation and weekend shutdown procedures currently in place in your school? Is there a written
procedure available?

14) What are the current thermostat settings and nighttime temperature setbacks?

15) Are teachers, students and staff careful about turning off computers and other equipment when not in use?

0&M Staff Training
16) What training has been provided to your schools custodial or maintenance staff that is relevant to reducing energy costs in your school?
17) Can you identify any speific training needs that would enhance staff’s ability to manage energy costs?
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CHAPTER 4. NUTS AND BOLTS: PLANNING
AND IMPLEMENTING AN O&M PROGRAM
THAT FITS YOUR DISTRICT

Overview:

Keep in mind that energy savings from O&M are not immediate.

Support from senior staff is essential for a successful energy-efficient 0&M program.

Active involvement of all levels of district staff is a prerequisite for a successful 0&M program.
The new 0&M program must be tailored to the culture and resources available to a particular
school district.

School-specific energy information is essential and should be distributed to building service staff.
There are a variety of 0&M program options including, Energy Tracking and Accounting,
Voluntary Energy Awareness Program, Performance Contracting, and Quick Fix and Low-cost
Strafegies.

School districts should adopt a district-wide energy policy.

School districts must actively motivate facility staff members in ways that are financially and

organizationally feasible.
T

4 # - 2. . 4

& o

4.1 Overview

The objective of Chapter 3 was to help you understand O&M as a cost reduction
strategy, both in general and in respect to your own district. Now, assuming that
you have decided that energy efficient O&M seems to offer promise, what are the
next steps toward achieving these energy cost savings?

To answer that question, Chapter 4 focuses on beginning a collaborative process
of working with the other staff necessary to move an O&M effort forward. The
objective will be to broaden the involvement of other staff in investigating,
planning, and implementing a district-wide O&M program that can achieve
sizable energy efficiency and operating cost savings.

Chapter 4 assists you in “handing off” decision-making, planning, and implemen-
tation responsibilities. Based on O&M experiences in other districts, a sequential
“team building” process is described by which, 1) Superintendents or senior staff
are introduced to O&M cost management opportunities, 2) a broad-based district-
wide energy planning committee is formed, and ultimately, 3) a single staff
member is tasked with the day-to-day O&M implementation responsibilities.

An important note: A variety of school districts, professional organizations and
other organizations have produced materials addressing the planning and imple-
mentation of specific school-based energy management programs. Much of this
material is relevant and quite valuable.! Because of the ready availability of much
of this material, this chapter will try to avoid a lengthy and redundant discussion
of the specific materials in each of those resources.

Our objective is to provide the reader with an overview of the broader issues
raised in the O&M “literature” as well as in the real-life school-based professional

Chapter 4: Nuts and Bolts: Planning and Implementing an O&M Program That Fits Your District
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Key Questions
to Be
Addressed in
This Chapter

@®
Are senior administrators
supportive of 0&M enhance-
ments?

Should the district proceed with
a new 0&M efforf?

How should a new district 0&M
effort be structured?

What are the roles of district
and external staff?

What resources are necessary
for this efforf?

What are the keys to successful
implementation and sustained
success?

experiences of the authors and contributors to this Guidebook. We will identify the
common strategies, which have proven successful in a variety of school settings.
In addition, unlike the other resources available, Chapter 4 will try to provide the
reader with a clearer understanding of the various staffing, program design and
other options available to school administrators as they plan and implement the
details of their district’s O&M effort. With a more complete knowledge of all the
options and alternatives, school administrators will be better able to design and
implement an effort that is appropriate to, and successful in, their own district.

4.2 Senior Staff: Building an Initial Constituency—Testing the Waters.

In school district organizations, as in every organization, leadership from the top is
critical. It is unlikely that widely dispersed custodians or principals will be ac-
tively interested in changing building energy management practices unless encour-
aged by the Superintendent, Board, or other senior administrators. In most cases,
staff will be too busy “just keeping the car on the road” unless energy cost reduc-
tion through improved O&M becomes a high profile objective. Therefore, al-
though their involvement does not have to be time-consuming, the importance of
initial (and continuing) support from senior staff cannot be overemphasized.

In most districts, the place to start achieving top-level support for new initiatives is
with the Superintendent. Although it may be tempting to take a more low profile
approach, the failure to obtain the early “buy-in” and active support of the Super-
intendent has, in many cases, doomed prospects for changes in school O&M
practices and associated operational cost savings.

Normally, Superintendents leave the details of day-to-day physical plant opera-
tions and expense management to facilities and business staff. However, although
they may be reluctant to devote time to noncritical operational details, Superinten-
dents are always vigilant about the erosion of district resources away from primary
classroom objectives. Rising district energy costs, due in part to poor maintenance
and operational practices, represent exactly that sort of drain on educational
resources.

The key objective of a meeting with the Superintendent will be to provide her or
him with the details of the recent fact-gathering summarized in Chapter 3 and to
assess his or her interest in further investigation of O&M enhancements, prefer-
ably with the inclusion of other District staff.

Suggested Topics and Agenda of Initial Meeting:

e Review current district energy costs and trends;

* Describe general strategy of energy cost management through O&M;
* Describe fact-finding process and preliminary findings;

* Review possible next steps;

*  Determine follow-up.

A focused discussion of preliminary O&M findings, as discussed in Chapter 3,
will likely be of great interest and serve as a starting point for identifying any
follow-up steps of interest to the Superintendent. Presenting the Superintendent
with examples of the school-specific information collected and examples from
other respected districts will help establish the legitimacy of the information
gathering process and of your preliminary findings.
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Familiarizing senior staff with the novel concept of O&M energy cost manage-
ment should be a key objective. School district case studies, such as those in-
cluded in Chapter 6, may serve as examples of what has been achieved in other
district settings.

However, the objectives of the meeting should not be overly ambitious. Although
a preliminary fact finding exercise has been completed, your district likely has
many schools and numerous staff about which you have little or no information at
this point. As a result, neither you nor the Superintendent will have enough
information to make specific recommendations for change. Unless the preliminary
O&M findings are extremely comprehensive and persuasive, a commitment to
further investigation is likely the appropriate outcome of the meeting.

In the aftermath of this initial meeting, the reader may want to schedule follow-up
meetings with the Superintendent or other senior staff. However, the inclusion of
a wider spectrum of district staff in these initial discussions has been the approach
that has been most successful with other school districts. As discussed below, the
formation of a broad-based “energy committee,” responsible to the Superinten-
dent, will give the district the best chance to assess actual opportunities and make
recommendations for a workable and appropriate O&M effort.

4.3 Nuts and Bolts: Planning a District-Wide 0&M Program

The active involvement in an energy O&M program of all levels of district staff is
a prerequisite for success. The most important immediate benefit of support from
the district Superintendent is the ability to broaden the involvement, input, and
participation of others. With the credibility lent by his or her support, the district
will now be able to constitute a larger “task force” or energy committee of district
staff, a group which will be the workhorse of further research and O&M program
planning. The formation of a small, strong, persuasive, district-wide energy
management committee appointed by, and responsible to, the Superintendent will
be essential as the district moves forward.

Task force participation by custodial, maintenance, administrative, faculty, and
other staff often provides these district colleagues a first taste of this type of
collaboration. More importantly, it affords each stakeholder and functional group
an opportunity to contribute their own unique expertise and perspective and to
influence the details of the program actually developed by the committee. Not
only does this multiparty participation increase the likelihood of a workable
program, it also establishes necessary “buy in” from relevant parties.

In order to be effective, the membership of a broadbased school energy committee
should include many of the following staff and outside parties:

e Superintendent or Representative

*  Business Manager

* Facilities Department Representative
*  Energy Program Lead Staff?

* School Board Representative

e Faculty Representative

* PTA or parent Representative

e Utility Company Representative(s)

Chapter 4: Nuts and Bolts: Planning and Implementing an O&M Program That Fits Your District
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Task Force: Primary Objectives
The first three items listed represent the completion and resolution of the information gathering
process begun in Chapter 3. It is af this point that the Committee collects any final information and
makes a recommendation on whether to proceed with the implementation of a district 0&M effort.
The final four steps involve the detailed planning of the new district program.

Additional Data Collection

Investigate Program Options
Implementation Decision: Yes or No
Development of District-Wide Energy Policy
Commitment of Internal Resources and Staff
Define Roles of Staff
Training and Motivating Staff

LA A

*  Director of Public Information

* (Custodial Staff Representative

* Maintenance Staff Representative
*  Engineer or Architect?

In the very early investigative stages, it may be more workable to limit committee
membership to a few key staff.

4.4 Task Force: Collecting Additional Data

Unless an initial opportunity assessment was thoroughly convincing to all parties,
it is likely that the district will require additional information prior to committing
resources and making a decision in respect to O&M enhancements. In most cases,
decision-makers will want further confirmation of the comparative energy perfor-
mance of its schools in respect to other districts and a more technical confirmation
of energy cost savings opportunities. In most cases, these information-gathering
tasks can be delegated to members of the Task Force or staff in associated district
departments. In some cases, the use of an outside consultant may be appropriate.

Specific information required may include more accurate and complete energy
billing data, the confirmation of available external resources from utilities and
others, and results from more detailed building audits or other issues. For ex-
ample, the committee may choose to expand the facility assessment process begun
by the earlier “walkthrough” surveys by targeting more schools or by increasing
the technical scope using technical staff or outside utility or consultant engineers.

Naturally, a critical issue for the task force is to assess the availability of the
district staff and financial resources necessary to support a new internal program.
Although O&M cost management strategies are usually characterized as “no or
low-cost,” program staffing, minor building system repairs, and other program
elements will require district resources. The magnitude of these resources will be
a function of the size of the school district, the type of O&M program adopted,
the current level of O&M practices, and expertise and the current condition of
district school facilities. However, the near term objective for the task force is not
to establish a fixed budget or allocation of staff time, but to determine, in general,
if likely operational cost savings would justify a commitment of district financial
and staff resources to a new O&M initiative.
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A final consideration that may be relevant is the identification of any regulatory or
legal constraints that may impinge upon the district’s ability to design or imple-
ment a new O&M effort. One example of this would be a determination if state
regulations impair a district’s ability to utilize a performance contracting arrange-
ment to implement O&M enhancements. A review of labor agreements with
custodial or maintenance staff may sometimes also be appropriate. The task force
may also investigate the implications of facility O&M improvement on state
capital reimbursement formulas. A final item might be to determine the relevance
of an O&M planning process to any state requirements for periodic school
infrastructure plans.*

4.5 Task Force: Investigating Program Options

In order to be successful, a new O&M program must be tailored to the culture and

resources available to a particular school district. In the United States, there are o&Mm Progmm oPtlons:

more than 14,800 public K—12 school districts in rural, suburban and urban

settings. Among other characteristics, they are highly diverse in terms of school *  Energy .trucking and

size, facility age and condition, financial condition, growth rate, and the role of accounting

organized labor. *  Voluntary energy awareness
program

One of the lessons learned by hard experience is that one district’s success ¢ Performance contracting

with a particular program design does not guarantee that program’s success *  Quick fix and low-cost

in another district. This is particularly true if the school districts are substantially
different in terms of organizational culture. Although it is tempting to try to
duplicate success, the district task force should be skeptical of simply adopting
“carbon copy” program designs from other districts. Without carefully assessing
the “fit” of a particular program the district may end up devoting time and money
to a program that fails because it is not suitable to the needs and resources of that
district.

Based on our review of O&M efforts in U.S. schools, we have defined four basic
program models. Although four separate program options have been listed, there
can in fact be considerable overlap in individual program elements such as the use
of training efforts, staff recognition, and the adoption of district energy policies.

Basic elements of the four general program categories are discussed below. In

particular, we have emphasized the comparative costs, achievable cost savings, Proposing a suitable
anq likely staffing requirements associated w1th each option. In addltlpn, we have program upprouch is a
estimated the prospects for long-term and sustained O&M energy savings as
opposed to onetime savings that quickly erode because of inherent program
limitations.

must.

The authors defined the categories based on input from reviewers and the range of
programs in the field. The basic organizing element was an attempt to distinguish
programs on the basis of effort and resources required by the school districts
themselves. For example, Energy Tracking and Accounting programs require the
most effort and resources, while Quick Fix and Low Cast require the least.

1) Energy Tracking and Accounting

*  Program Costs: High
*  Achievable Savings: High
*  Sustainability of Cost Savings: Good, if appropriate staff resources are committed

Chapter 4: Nuts and Bolts: Planning and Implementing an O&M Program That Fits Your District
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Energy Tracking and
Accounting

Most comprehensive and
Extensive program option
Collects monthly energy data
for all facilities

Permits on-going comparison
of buildings

Uses energy data to track
building performance and
identify problems

Estimates actual savings
achievement using building
baselines

Produces savings by identifying
billing errors

May be expanded to include
water and sewerage

*  Energy Cost Tracking: Yes
e Staffing Requirement: In-house, new staff required

Overview

Energy Tracking and Accounting (ETA) is the most comprehensive and frequently
discussed O&M program option. The primary distinguishing feature is the careful
collection, recording and tracking of monthly energy costs in ALL school district
facilities. Once collected and analyzed, this information allows district staff to
effectively compare energy performance across all district schools and to identify
problems at individual facilities. While it normally requires the most staff re-
sources, ETA also offers the most opportunity to target O&M savings opportuni-
ties at individual schools.

At the core of the ETA effort is the effective use of a computer-based software
application to collect and manage monthly energy data from all district buildings.
The use of dedicated energy accounting software allows district administrators
and building staff to identify changes in consumption and to track and forecast
operating costs.® If conscientiously used, the software can be an effective manage-
ment tool that provides the capability to:

*  Track monthly energy bills for electric, fuel oil, propane and natural gas;

*  Produce graphic summaries of facility energy use that effectively communi-
cate energy performance to district staff;

* Estimate achieved operational savings based on “baseline” costs;

* Identify changes in monthly or seasonal energy consumption due to billing
errors, control malfunctions and equipment deterioration;

* Track other resource costs such as telephone, water, sewerage, etc.;

* Enables simple creation and evaluation of utility usage and cost budgets.

There are several variants of ETA programs, some of which entail a significant
role for utilities or Performance Contractors. In some cases, utilities have pro-

Utility Report Cards
Electric Per Day ORANGE COUNTY PUBLIC SCHOOLS April 2004
Consumption (kWh/day) Cost ($/day) Efficiency (Btu/sq ft/day)
School Tvpe Current | Previous | Percent | Current | Previous | Percent | Current | Previous | Percent
yp Period | Period |Change | Period | Period | Change | Period | Period | Change
Regular Primary School | 178,511 | 196,783 -9% | $13,644 | $13,510 1% 143 158 -9%
Regular Middle School | 126,616 | 139,891 -9% $9,363 | $9,334 0% 144 159 -9%
Regular High School 168,955 | 177,172 5% |$12,211 | $11,464 7% 162 170 -5%
Special Other 6,095 6,933 -12% $442 $462 -4% 137 156 -12%
Vocational High School 6,333 7,225 -12% $498 $510 -2% 114 130 -12%
Grand Total ORANGE
COUNTY PUBLIC 486,510 | 528,044 -8% |$36,158 | $35,280 2% 149 162 -8%
SCHOOLS

Source: http://www.utilityreportcards.com/reports/urc.php
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vided substantial support to district ETA programs and even provided contractual
guarantees of O&M energy savings. The Resource Conservation Manager (RCM)
program mentioned above is an ETA-based program, which in addition to energy,
tracks other resource costs including water, sewage charges, and solid waste
disposal fees.” The case studies in Chapter 6 provide several examples of energy
tracking and accounting programs.

Staffing Requirements

Although ETA-based programs have the potential to produce the most cost sav-
ings, they can also be the most staff intensive. In addition to managing specific
staff training, facility repair and maintenance projects, this type of program
requires significant staff resources to collect, organize, and analyze monthly
billing data from individual school facilities.

It is common practice to dedicate a full-time staff position to ETA for districts
larger than 500,000 square feet. Part time staff may be appropriate for smaller
districts. Districts larger than 1,500,000 feet may require additional staff support.

ETA Programs: Pros and Cons

Pro: Largest upside in terms of potential savings.

Pro: Provides ability to identify large billing errors.?

Pro: Provides continual tracking of building performance.

Pro: Quantified savings estimates can serve as basis for progress assessment
or staff recognition.

Pro: Can be a useful tool for planning and budgeting purposes.

N SKSAKS

®  Con: Higher costs due to increased staff and data responsibilities.
® Con: Determination of school baselines can be problematic.’
® Con: Calculation of savings can be complex and time-consuming. '

2) Voluntary Energy Awareness

*  Program Costs: Low

e Achievable Savings: Moderate

*  Sustainability of Cost Savings: Requires persistent effort
*  Energy Cost Tracking: Yes for some

*  Staffing Requirements: Existing staff

Overview
Unlike ETA programs, Voluntary Energy Awareness (VEA) programs do not

typically rely on close tracking and analysis of school-specific energy costs and
consumption. Instead, they operate on the premise that increasing the general

energy awareness of faculty, staff and students will result in voluntary changes in

behavior and reductions in energy consumption. A familiar example of this

approach is the affixing of “Please Turn Off The Lights” stickers to lighting switch

plates in bathrooms and other intermittently used school areas.

VEA programs have an “educational” approach to energy in which the develop-
ment and presentation of energy related curricula and training materials plays the

central role. Energy efficiency modules are frequently incorporated into classroom

“Although you can't catch
everything, there are
obvious things that come up
that can be easily spotted if
someone is taking the time
to do it. In four years on the
job, I've caught 335,000 in
billing errors.”

- Van Der Like, Energy
Management Specialist, Marion
County Public Schools, Florida

Chapter 4: Nuts and Bolts: Planning and Implementing an O&M Program That Fits Your District
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Performance Contracting

Energy savings are “guaran-
teed” by ESCO

*  Portion of energy savings
retained by vendor

e ESCO provides experienced
school technical and program
support

* Little or no first cost to district

*  Multiyear contractual
commitment required

curricula, often leading to the expectation of energy savings at home as well as
school. Although the primary focus is usually on faculty and students in the
classroom VEA programs can also include staff training and other program
elements such as district energy policies.

In general, VEA programs are relatively simple to implement. School districts
have ready access to a wide variety of curricular and awareness materials already
developed 