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Background
T y RU,S'[ ! G l d. P] ed This article examines the crisis of deferred mainte-
umlng lﬂto . nance—the rusting of America. Washington State
o schools are the focus, but the problems and solutions
FaC]_hty Management outlined here apply to the entire public sector. The

overall problem is ineffective management of assets.
By the year 2000, our nation’s public infrastructure will
face $1.157 trillion in deferred maintenance due to a
lack of resources currently budgeted for facilities. The
revenues to correct this problem will be short by $443
billion, another crisis taking on the scope of the savings
and loan fiasco (Kaiser, 1990).

David L. Lewis, Washington State Energy Office

Can public sector facilities management be made more effec-
tive? David Lewis believes it can, and in the process the
nation can save millions of dollars. Using examples drawn A related problem is the large amount of energy

Jrom several school districts in Washington State, Lewis being wasted by these poorly maintained, inefficient
buildings. America spends twice the amount that Japan

or Western Europe spend on energy to produce our
gross national product (Harrowsmith, 1990). The prior
decade, where an energy policy was left to the whims
of the marketplace, has placed us in a very precarious
position. Western Europe and Japan have used the time
of lower energy costs to come up with wise energy
policies both in the public and private sectors. Sweden
has a national commission that has visited Washington
and other nations to learn new ideas and share their
experiences.

argues for the adoption of planned facility maintenance pro-
grams combining total energy management and preventive
maintenance strategies. The costs of such programs are more
than offSet by energy savings and extended asset life.

Planned Facility Maintenance

This article focuses on planned facility maintenance
as a solution. Its scope is limited to two elements of
planned facility management that save large amounts of
money: total energy management and preventive main-
tenance. Life-cycle cost analysis is the economic under-
pinning of these two approaches.

Planned facility management is defined as managing
all assets and resources, under a systems approach, to
maximize savings, increase productivity from labor, and
extend the life of the assets.
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Components of this approach include a work-order sys-
tem, maintenance-management system, job-scheduling sys-
tem, maintenance-inventory control system, and other sys-
tems like security, fire, and key maintenance. These topics
are well-known in the literature. The lack of implementation
results from many factors. Administrators of building pro-
grams must be better marketers, packaging their concepts in
professional presentations. Life-cycle budget presentations
mean that a new planning mode must be accepted by budget
officers. The salesmanship of long-term budget cycles based
on preserving assets while maximizing energy savings has to
be stated in terms that all can understand.

The critical concept of life-cycle planning and budgeting
has worked in many universities and school districts. This
article concentrates on the cost-intensive savings components
of total energy management (TEM) and preventive mainte-
nance management (PMM).

These approaches are interdependent and rely on life-
cycle cost-planning and procurement-management (LCCPPM)
principles to make the best decisions. Life-cycle cost budget-
ing of maintenance costs maximizes the return on investment
and extends the lifespan of those investments. The same
principles hold true for procuring buildings and replacing
components.

Creating Rust: Deferred Maintenance

Maintenance budgets for Washington State schools have
declined by more than 30 percent in real terms, bringing the
deferred maintenance backlog to $1 billion (G. Lee, 1989).
Current budgets are inadequate and provide only one-half of
the funding needed to preserve building stock (G. Lee 1989).

However, Washington schools have invested more than
$15 million in energy efficiency programs over the last
decade. In addition, new buildings have been constructed to
energy codes, which should result in a far more efficient
building inventory. Despite these two efforts, average energy
consumption by Washington schools has remained at the
same level (median value is 94,000 British Thermal Units per
square foot). The large amount of deferred maintenance and
aged building stock could account for the lack of improve-
ment in energy performance (Wendle, 1988).

Facilities managers typically complain that maintenance is
often the first area affected by budget cuts, or is under-bud-
geted initially. Too often, the maintenance budget is treated
as a reserve fund supplying capital for what are deemed
more important needs. In many cases, these managers are
not closely tied to the budget decision making process and
are thus ineffective in lobbying for or securing the needed
funds. The current system does not hold school superinten-
dents and boards accountable for decisions made in this
arena (G. Lee, 1989). Administrators are not aware of the
waste of assets and energy when the mission side is their pri-
mary focus. Facility managers have to be aggressive to get
their message across.

Turning Rust Into Gold: Planned Facility Management

Outside pressures that routinely compete with mainte-
nance needs include federally or state-mandated programs,
such as asbestos abatement, that carry no funds of their own.
Other education mandates are also funded from maintenance
budgets when no other funds exist. Small capital projects
amounting to a third or more of the school’s maintenance
budget are often misreported as maintenance.

Impacts from deferred maintenance are typically remedied
by premature renovation or early building replacement.
Budget allocations for school buildings have declined and the
past practices of deferred maintenance now have a critical
impact. Most administrators have not faced these problems
before. It is the intent of this article to suggest ways to regain
control of the deferred maintenance problem and to save
energy while implementing a systems approach.

A U.S. Department of Energy program manager explained
that there are few technical barriers to good, planned facility-
management programs, but there are many administrative
barriers. These barriers include lack of administrative focus
on facility problem areas, lack of understanding of the cost of
ownership, and lack of concern for building management
(Rose 1990). Planned facility management can reverse this
crisis.

Turning Rust into Gold:
Total Energy Management

The first step in regaining control of costs should be to
start a total energy management program which will enable
energy savings to build quickly, and will gain the momentum
needed to change an organization’s culture and overcome
barriers. TEM program advantages include low-cost mainte-
nance and operation measures that can often reduce energy
costs more than 30 percent the first year. These savings will
help gain the attention and resources necessary to stage the
other elements in the plan step by step. Energy costs can be
reduced by 50 percent by continuing this program and
adding energy-saving capital projects (BPA, 1987). The secret
to retaining these annual savings is good preventive mainte-
nance.

TEM is an approach to saving utility costs by controlling
operation and maintenance practices, increasing efficiency by
renewing or replacing energy-using systems, and educating
people about saving energy.

Energy management had a spurt of growth after the OPEC
oil crises in the 1970s, declined in the mid 1980s, and will
come back now if the oil crisis lingers. Today’s TEM pro-
grams stress efficiency and occupant comfort.

Implementing these approaches takes time and planning.
High-level meetings must be held to foster trust between key
players in order to maximize efforts. In large facility systems,
integrated software can bolster productivity and eliminate
duplication. In small systems, manual procedures can be cre-
ated with limited duplication of effort.
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Starting a TEM System

To begin a TEM system, the following 10 steps should be
taken:

1. Organize energy data through an energy accounting system—
First, monitor energy use corrected for weather changes. This
data will give the tools needed to begin the program, provide
feedback, and offer incentives for good performance. Use an
energy accounting system such as a modified standard
spreadsheet, a special computer software program, or manual
entries for small districts. Determine the baseline on building
energy use for all fuels. Standards of energy efficiency are
determined by the total British Thermal Units (Btus) per

square foot of building space per year expressed in thou-
sands of Btus.

2. Obtain school board and top administrative support—
Support is critical to program success. In every case where a
school achieved large energy savings, the top administrator
acted as a champion for the program for two years or more.

3. Conduct an energy audit and engineering study when indicated
by bigh energy use—An energy auditor should be able to define
“high” relative to the age and type of building. The resulting
documents will be needed for the energy plan, which is
defined in step 5. Quality audits and studies are important.
Use consultants or in-house staff who specialize in energy
systems. Implement energy measures immediately if simple
paybacks are under two years. Plan other measures that have
longer paybacks over the energy plan time line. Payback
should not be the only consideration; ensuring building com-
fort and halting further building deterioration often are more
important. Reinvest part of the savings in maintenance and
invest in more energy saving measures. Many audits are free,
available through utility companies. Energy studies should
also identify training and preventive maintenance needs at
the same time.

4. Appoint or bire an energy coordinator who has an energy back-
ground and whose primary duty is energy management—This step
is critical. The energy coordinator should report to a high-
level administrator for the first two years. This person must
be able to work with all segments of the organization and
have good relations with the maintenance and custodial
administrators and staff. The energy coordinator should help
set procurement standards and review utility rate structures.
This person should be part of a team approach to mainte-
nance, when considering new energy systems or building
designs.

5. Develop a district- or organization-wide energy management plan,
which includes policies, goals, role assignments, training needs, time-
liness, and feedback through effective reporting mechanisms—Most
effective energy management plans are dynamic and cover a
five-year time span. A good plan is critical to the success of
the program. The district plan should spell out the above in
precise detail. Use the document as an in-service training
manual for the first organization-wide meeting. Training
technicians should focus on integrated systems approaches.
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Technicians need to understand how building systems are
interrelated (Swanson, 1991). Training for technicians to
keep them current should be allocated at $1,000 per FTE
annually for simple heating, ventilation, and air-conditioning
(HVACQC) systems to over $3,000 for complex systems
(Swanson, 1991).

6. Develop a site-level energy committee—This committee should
include the on-site administrator, representatives of mainte-
nance and/or custodial staff, and occupants or students.
Energy and recycling patrols have been highly effective both
in schools and in the military. (An energy/resource patrol is a
group that ensures that building occupants practice
energy/resource conservation by monitoring usage and
informing occupants of misuse.)

7. Provide in-service training for all staff and occupants—Energy
awareness is not one person’s job—it takes cooperation from
everyone to make it work. Educate staff about how to use
energy efficiently. Specific training needs may dictate certifi-
cation programs for complex energy-management systems,
heat pumps, and other HVAC equipment. The staff should
have a higher pay scale than the norm (public sector) to com-
pensate for time spent in training. The paybacks are immedi-
ate and dramatic.

8. Integrate energy education with energy management to involve
students and occupants—Districts that have done this integra-
tion have saved 10 to 30 percent by training occupants on
how to properly control energy-using equipment. In a
California school, energy patrols saved 30 percent per
month—$1,000 per month for more than seven years. An ele-
mentary school in the California Cupertino School District
keeps the temperature set at 65 degrees and monitors lighting
through energy patrols. The California Energy Extension
Services cite this district’s example in its publications.

9. Make the program visible—Newsletters, posted monthly ener-
gy savings and losses, and competitions can provide feed-
back and keep the program on target.

10. Provide incentives—As an incentive, use money saved on
energy to purchase desired items not covered in the current
budget. Awards and banquets to honor excellent perfor-
mance are also good ways to give recognition where it is due
(Cornwall & Duerr, 1988). .

A Shining Example of TEM

These 10 TEM steps have worked in countless school dis-
tricts and other public institutional settings. A brief case
study of Riverside School District, located in Eastern
Washington, illustrates success with this approach. Riverside
hired a construction project coordinator/energy coordinator
six years ago to implement a TEM plan. Within three years,
energy costs were reduced by half, even though the district
had grown by almost 50 percent in square footage. The dis-
trict’s energy costs have declined from approximately $1.40
per square foot to less than 45 cents per square foot. This
exceeds the U.S. Department of Energy definition of energy
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efficiency by 50 cents per square foot. The district’s two-year
goal is to increase savings to cover 100 percent of the person-
nel costs of maintenance. When the district reaches this goal,

the cost of energy per square foot will be at 36 cents
(Minden, 1991).

The Riverside buildings, at present, represent 275,000
square feet. The district has seven people on the mainte-
nance crew, including two people certified in HVAC and con-
trols systems. The district saves $180,000 per year, or enough
to cover 85 percent of maintenance personnel costs.

The superintendent, who served as a champion for this
program, has protected more than 5 percent of the school
budget for maintenance. An interview with the National
Schools Business Official reported by the California member
from the Irvine School District revealed that 5.3 percent (cur-
rent national standard) of the total school budget should be
used for maintenance (Smith, 1988). This percent corre-
sponds to the Association of Physical Plant Administrators
(APPA) budget levels for adequate maintenance: 2 percent
annually of the replacement value of the buildings and 0.5 to
1.5 percent more annually if the building does not meet cur-
rent codes (Dunn, 1989). If large amounts of deferred main-
tenance exist, these percentages should be increased over
time to cover the extra costs of correcting this problem. The
Washington State Office of the Superintendent of Public
Instruction energy/facility consultant has recommended a
straight 2 percent of assessed building replacement value as
the maintenance budget standard. No mechanisms currently
exist to enforce this standard (W. Lee, 1990). The State
School Board is having hearings on the 2 percent of assessed
value for new buildings and moving renewal periods up from
20 years to 30 years. At the time of renewal, deferred mainte-
nance would be deducted from state matching funds (G. Lee,
199D).

The Riverside School District has installed over $1 million
in energy-saving measures. It has renovated most of the dis-
trict buildings to exceed energy code requirements. The dis-
trict will finance any measure with a 12-year simple payback
or less. Presentations of benefits do not have to be presented
elaborately to school boards once a reputation of results have
been achieved.

This Riverside school district is far from wealthy—it is
284th in assessed property valuations per student out of 296
districts in the State of Washington. The district has won
numerous energy and recycling awards. It has waged suc-
cessful bond and levy campaigns, turning the vote from com-
plete defeats to overwhelming victories during this period.
Most administrators have overlooked the political importance
of being good stewards of scarce resources. Recent events
highlight this with more districts inquiring how Riverside
began this process. This proves that administrators are now
picking up on the political and support aspects of this
approach.

The district’s program involves students in energy issues
and recycling programs, including a thrift store, community
recycling center, and even recycling of worn-out desks. The

Turning Rust Into Gold: Planned Facility Management

students will be involved in energy accounting and
energy/resource patrols during this year.

An effective preventive maintenance program helps the
district retain its energy savings. The district will computerize
its preventative maintenance system this year for even greater
efficiencies.

Retaining Gold: Preventive
Maintenance Programs

Preventive Maintenance Management

Preventive maintenance is a systems approach to limit cor-
rective maintenance, save energy costs, and extend building
and equipment lifetimes. Preventive maintenance should be
in place for every system in facilities. Most of the time,
schools operate in a breakdown maintenance mode that
wastes energy and destroys assets. Preventive maintenance
management (PMM) can be divided into the following three
parts:

1. As needed (performed as needed as revealed by
routine inspection)

2. Fixed schedule (calendar or run time)

3. Predictive (preestablished condition triggers
maintenance action, e.g., excessive vibration)
(Wood, 1987).

A PMM system can be completed in one year in medium-
sized districts. Management should devote enough resources
to establish a comprehensive computerized program. The
resources in terms of time depend upon the type of program
selected, user friendliness, and relying upon some other dis-
trict’s lead in order to eliminate the problems they encoun-
tered. State associations and research through contacts can
lighten the burden to a large degree. State associations have
sponsored and encourage some standardization of PMM soft-
ware purchases to allow training mechanism through peer
resources. The state colleges have used this approach,
screening PMM software for a two-year period before imple-
mentation (Schmidtke and Lee, 1991).

The Spokane School District has two multi-trade PMM
crews that rotate through its 60 buildings. This large district
relies on a simple manual PMM system. The district has
retained energy savings over the past four years. Last year,
the district saved over $100,000 in energy costs and plans to
match that amount for the next few years by replacing light-
ing and energy-management controls that are obsolete
(Martinson, 1989).

The Washington Battle Ground School District implement-
ed a low-cost operations and maintenance program on 13
maintenance and operations routines and increased PMM.
The results were a decrease in energy costs by 37 percent
($200,000 annually) over the past five years, with initial mate-
rial costs of $2,000. Controlling time of operations turned out
to be the largest energy saver. Most districts have not cur-
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tailed the hours of occupancy as the controlling factor for
building operations (Johnson, 1989).

The Riverside, Spokane, and Battle Ground School
Districts have integrated feedback from energy management
and preventive maintenance into the decisionmaking process.
They also offer custodial and maintenance training to get the
maximum effort. The energy coordinator’s role has been
increasingly integrated with maintenance after two or more
years. PMM holds great promise if administrators will support
a systems approach. With budgets being limited in this state
to unhoused students because of slowing revenues from state
timber sales, PMM has taken on an urgent quality (Minden,
1989).

Appendix A contains 12 tests to determine if facility opera-
tions could use an automated- maintenance management and
preventive-maintenance system. From experience, I offer
several warnings. Manual systems are time consuming; auto-
mated systems work best for large programs. Investigate soft-
ware systems through users groups that exist in most physical
plant associations. After finding the right system, check refer-
ences to make sure that service promises are kept. Many free
computerized work-order systems can be turned into simple
PMM systems with some format modifications.

Benefits of PMM

Preventive maintenance for major personal investments
needs very little encouragement. Somehow the public com-
mitment to a PMM process is neglected when budget alloca-
tions are made for facility systems that are often more com-
plex than cars or personal residences. The cost of ownership
is not readily understood by administrators who have little
mechanical systems background. Most administrators would
not allow work on their car by a mechanic earning $11.00 per
hour, the average wage in many school districts in the State
of Washington (Lee, 1990). Yet, they would allow poorly
trained staff to work on HVAC and control systems that cost
hundreds of thousands of dollars. The true cost of ownership
has not been allocated over the life-cycle of facilities.
Ignorance of maintenance needs has to be overcome by the
facility administrators. Facility administrators need to make
the case for preventive maintenance and set up a life cycle
budget allocation to implement effective PM. Again, sales-
manship must be a key component with clear benefit state-
ments that represent both a technical and public relations ele-
ments to be effective in changing the organizational culture.
A business plan that has bottom line implication is recom-
mended by some experts (Swanson, 1991).

You can expect the following benefits from PMM:

1. Adequate PMM can keep 60 percent of building equip-
ment and systems from failing (Dillow, 1989). Heat pump
PMM will save 50 percent of the cost of corrective or break-
down maintenance (Syska & Hennessey, 1983). No pub-
lished results indicate how much PMM can prolong a build-
ing’s life expectancy, but testimony indicates savings are
significant. PMM can also increase the manufacturers’ predict-
ed life of equipment by 50 percent or more (Shear, 1983).
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Comfort and reliability are often of importance because
down time creates very high costs, if other support systems
fail as mechanical systems cause other costly problems. For
example, many districts have neglected heat-pump compres-
sors causing systems that should last 15 to 20 years or more
to fail in 5 years. Often the failure is not noted for years
causing added energy costs from running but nonfunctional
equipment, making the cost higher than strip heat.

As replacement costs and down-time costs increase,
underfunding PMM has become a very expensive option.
However it is the option taken in the vast majority of cases in
Washington State. Efficiency and effectiveness must be incor-
porated into any PMM program.

2. PMM belps retain $4 of every $5 saved by your installed
energy measures. This fact is often ignored along with the
training to insure qualified personnel to maintain even simple
equipment (U.S. Department of Energy Publication, 1983). As
equipment becomes more complex, training becomes an
imperative.

3. PMM belps standardize and reduce the costs of mainte-
nance procedures. Facility administrators must commit them-
selves to quality control circles and routinely verify a certain
percentage of completed PM routines to correct problems and
modify training components.

4. PMM improves control of parts inventory. large systems
may wish to automate inventory controls. Use the five tests
in appendix A to determine if automated inventory controls
are needed.

5. PMM improves safety and pollution control. These two
items may help an institution avoid costly problems, includ-
ing large lawsuits.

6. PMM improves quality control. Preventive maintenance
allows the administrator to develop an equipment-by-equip-
ment record that helps operators understand crucial if not
critical aspects of services that can save time and money.

7. PMM makes management more ‘proactive” (Wood,
1987). The reduction of inventory and the savings from early
replacement of parts and equipment will show up within the
first few years of implementation. Management will under-
stand the results because a good PMM program will docu-
ment the savings over time.

Building and equipment procurement can also create large
savings.

Turn Purchases into Gold: Life-Cycle
Cost-Procurement Management

Life-cycle cost-procurement analysis and budget management
are linked to planned facilities management by the constant
analysis of purchase and maintenance decisions. For exam-
ple, the Washington State Energy Office is required to analyze
every new school building and major building renovation that
exceeds 25,000 square feet. For this analysis, the Energy
Office uses the lowest life-cycle purchase criteria filed in an
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Energy Conservation Report. This process has been in effect
15 years and was much improved in the last year by requiring

preliminary assumptions to be tested before designs are final-
ized.

The new system allows design teams to concentrate efforts
on energy savings in lighting and heating, ventilation, and air-
conditioning (HVAC) equipment. The design team can use
prescriptive standards for domestic hot-water systems and
building envelopes if they so choose. The prescriptive stan-
dards far exceed the Washington State Energy Codes but are
in fact current practices for new schools.

Recommendations for Procuring
Buildings and Energy Systems

The energy coordinator, maintenance administrator, busi-
ness office, and others involved in building issues should
work as a team with the design firm to integrate energy and
preventive maintenance concerns and components. Too
often one or more of these key players are left out of the pro-
cess. Maintenance training of staff should be planned for
new systems when no prior experience exists in the district.
On complex controls, vendors should retrain at 6 months and
18 months to make sure operators have retained knowledge
(Swanson, 1991).

When commissioning new buildings or complex HVAC
systems, use an expert to complete a dynamic point-by-point
evaluation documented against design specifications. The
expert should be hired by the owner and present an indepen-
dent report. Make sure to budget for this procedure. This
service has a benefits-to-cost ratio of 2 to 1 (Trueman, 1989),
and it can help avoid up to three years of on-going problems,
document design fraud, and reduce high legal fees. Be sure
to delay final payment for design and construction contract
(10 percent or more) to protect the institution’s interests
(Trueman, 1989).

A Shining Example of Building Procurement

Districts using life-cycle purchases have registered some
remarkable successes. The following case study of Ocosta
Junior/Senior High School illustrates a typical star performer.
This school district had some unique prerequisites when it set
out to hire a design team. The district wanted a building that
would last at least 75 years, would be used from 6:30 a.m. to
10:30 p.m. for school and continuing education/community
recreation, and would be open 10 to 12 hours each weekend
day. As a district with limited resources, they wanted a build-
ing that would use half the energy of a code-built building.

The district hired a firm that stated it could meet those
requirements at the going construction cost for code build-
ings. This firm designed an energy-efficient building using
hydronic heat pumps with a water storage tank, active Pella
solar air-curtain windows on the south side of the building
with heat recovery, and a cascading energy-control system. A
day-lighting strategy allows 87 percent of the building to use
natural light during the day. On a clear day, the need for 42
percent of the energy otherwise used for lighting is eliminat-
ed.

Turning Rust Into Gold: Planned Facility Management

This building uses approximately 31,000 Btu per square
foot, (36,000-1988,31,000-1989,28,000-1990) or about the same
amount as a 10-hour-a-day, 5-day-a-week elementary school.
The building saves $26,000 annually in energy costs and about
half that amount in demand costs. These savings will pay for
the HVAC system in less than 14 years (W. Lee, 1990).

Replacement Equipment: Paying
More in First Costs Saves Gold

State schools still purchase the major share of their lighting
replacements using low first costs as the major criterion. The
resultant waste in energy dollars is enormous. The energy coor-
dinator and maintenance administrator, along with the business
official, should review procurement policies and make recom-
mendations to the administration and board regarding the false
economy of low-bid contracting or first-cost procurement.

For example, a policy about life-cycle cost procurement
might bring the following first-cost consequences to the atten-
tion of decisionmakers. A life-cycle cost decision to replace
2- to 40-watt, 4-foot fluorescent tubes with 2- to 34-watt tubes
saves $4.80 (includes cost difference) over the rated life time
of those tubes when energy costs per kilowatt hour are at 03
cents. At 06 cents per kWh the savings is almost $10.00 for
the same purchase. Light output will be 10 percent less,
which is often not noticeable, even after several years of dim-
ming from age (Brautigam, 1990).

Another example of savings is that a 60-watt (and in some
cases, a 100-watt) incandescent lamp can be replaced with an
18-watt, screw-in fluorescent light. Fluorescent lamps need to
be changed less often—incandescent lamps are replaced
eight or nine times for every one change of a fluorescent
lamp. Making this change will save almost 60 percent in
electrical costs and will make less work for the maintenance
crew. Purchase costs for eight or nine incandescents alone is
about 60 percent of the purchase cost of one fluorescent.
These are first-cost false economies that detract from saving
money because they waste valuable time and energy that far
outweigh first costs. Simple payback from energy savings
alone can be under three years.

There are also environmental benefits from life-cycle cost-
ing. One 18-watt fluorescent replacement of a 75-watt incan-
descent bulb will save the equivalent of 770 pounds of coal
or 62 gallons of oil over its 10,000 rated hours of operations.
Amory Lovins, Rocky Mountain Institute founder, is fond of
pointing out that new technologies can save over 70 percent
on electrical use primarily through new lighting and motor
technologies. The Electric Power Research Institute gives a
more conservative estimate of some 40 percent plus (Fickett,
et al., 1990, pp. 74, 72). Utilities are beginning to purchase
conservation savings on long term contracts with mainte-
nance requirements built in. The maintenance aspects of the
purchase may help the electrical side of maintenance at a
cost to other types of maintenance.

Resources/Information

A successful integrated program of Total-Energy
Management, Preventive-Maintenance Management, and Life-
Cycle Cost-Procurement Management should:

499

Reproduced with permission of the copyright:-owner. Further reproduction prohibited without permissionyyanny.manaraa.com



1. Use the bibliography to access resources and knowl-
edge that has been documented over the past decade;

2. Contact the state energy office in the state and plan to
spend part of the day with program people, when circum-
stances allow; and

3. Contact local utilities and find out what services they
offer. Some utilities offer grants, purchases of conservation
saving over extended periods, rebates, and loans or lease
purchase to help start new integrated programs. Many pro-
vide services such as free audits and demand-limiting meters.

Conclusions

Costs of corrective maintenance and excessive energy use,
rarely tracked, are astronomical. Using planned facility man-
agement techniques will preserve facilities and provide finan-
cial returns. The money saved will more than help pay the
cost of preventive maintenance and energy management.
The ability to offset maintenance costs by energy savings and
extension of asset life time when little or no energy and pre-

ventive maintenance programs have been in place, is docu-
mented by the example of several schools in this state.
Riverside and Battle Ground School Districts are the most
compelling examples. By using planned facility management,
an institution also can improve the environment, create a
sense of pride in facilities surroundings, and set a good
example for the public. Public appreciation for responsible
stewardship is almost certain.

Anyone can use planned facility management techniques
and produce results immediately. It is easy to get started

because of the large amount of material and resources avail-
able.
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Appendix A: Questionnaire to Determine
Need for an Automatic Maintenance Management System

Assuming that your facility has some kind of manual maintenance man-
agement system in place, should you automate/computerize it? Answering
the following series of questions will assist in making that decision. If the
answer to 6 or more of the first 12 questions is YES, then the department
probably needs an automated maintenance management system. The more
YES answers given, the more the department needs an automated system.

1. Are there at least 12 maintenance workers on the payroll?

2. Do they maintain at least 50 pieces of production equipment?
Does the department rely chiefly on in-house maintenance personnel
rather than contractors?

4. Is maintenance activity spread out in several locations or buildings?

5. Does maintenance account for a significant portion of the operating bud-
get?

6. Are maintenance reporting requirements dictated by management or by a
government agency?

7. Are down-time costs high?

8. Is the plant at or near 100 percent of production capacity?

9. Is there a high tumover of maintenance personnel?

10. Is there a heavy backlog of repairs?

11. Should maintenance time and costs be tracked against specific projects,
product lines, or machines?

12. Are there extensive machine overhaul requirements?

If the answer to three or more of the next five questions is YES, a spare-

parts inventory control system is probably needed in addition.

1. Does the department maintain a valuable inventory of repair parts?

2. Is much of the plant equipment unique or highly specialized within the
industry?

3. Is there a high tumover of repair parts?

4. Should there be a tracking system in place for the receipt, issue, and
usage of repair parts?

5. Should spare parts usage be tracked to cost centers, departments, individ-
ual machines, etc.?

Adapted from “Automatic Maintenance Management.” Plant Engineering, October 23, 1986 (Cited by David Wood).
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