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PREFACE

This Desk Reference Manual has been prepared for the National Park Service
under Contract No. CX0001-6-0004 to support the implementation and operation
of Maintenance Management. It is intended to be a general reference document
providing a summary overview of Maintenance Management procedures and
applications.
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INTRODUCTION

BACKGROUND

Maintenance Management (MM) has been recognized as a real need by the
National Park Service throughout the years. With over 330 individual and diverse
park areas encompassing over 80 million acres of land, maintenance is big
business and must be managed in an efficient and cost-effective manner.

Maintenance requirements increase as the park facilities age and as the use of
park facilities increases. The costs to perform work are also increasing.
Maintenance in park areas is also being impacted by pressures to reduce
government spending at all levels. To address these issues, a Congressional
Mandate was issued in 1984 for the National Park Service to implement
Maintenance Management on a Servicewide basis.

The National Park Service was well aware of the need for Servicewide
Maintenance Management as individual park areas had been developing various
components of Maintenance Management in recent years. In response to the
Congressional Mandate, a Maintenance Management Task Force and subsequent
Steering Committee were established and charged with the responsibility to
develop a framework and implementation plan for Servicewide Maintenance
Management.

Servicewide Maintenance Management, as presented in this manual, represents
the results of these development efforts. A Servicewide Technical Committee
was established by the National Park Service to monitor, review and provide
technical guidance to recognize diverse needs of the various park areas.
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MAINTENANCE MANAGEMENT OVERVIEW

Maintenance Management provides a formalized process and procedures for
managing maintenance operations in all park areas. Although the magnitude of
the maintenance workload varies from area to area, the same procedures are
adaptable to park areas of all sizes and with differing responsibilities. The four
major functions of Maintenance Management are:

. Planning
. Organizing
. Directing

. Controlling

All components of Maintenance Management were developed to reflect
maintenance requirements and conditions in all park areas throughout the
nation. Maintenance Management provides managers and supervisors with
effective procedures to manage and control their maintenance responsibilities.
Microcomputers are used to store relevant maintenance data, perform
calculations and prepare reports. By eliminating the need for tedious, time-
consuming manual tasks, the maintenance staff is available to perform other
maintenance work.

The planning, organizing, directing and controlling functions are shown in the
Maintenance Management flowchart in Figure 1. Each function has several
components which are integral to Maintenance Management.

Planning

The planning function provides a Work Program and Budget that reflects
management decisions and objectives for park maintenance activities. This
process includes the. development of several planning elements that are
organized and compiled to form a work program and budget. These elements
are:

Organization Data

Work Activities

Inventory and Condition Assessment
Service Levels

Planning Guidelines

Resources and Unit Costs

Section 1 of this manual describes these elements, how they are developed and
how they are used to develop a work program and budget.
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BASIC MAINTENANCE MANAGEMENT INFORMATION FLOW

FIGURE 1
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As shown in the flowchart, the organizing elements are:

. Workload Distribution
o Work Calendar
. Resource Requirements

Workload distribution procedures are used to allocate the total annual work
program to the months the work will or should be performed. The need for
staffing to match seasonal workload variations is readily apparent from this
process. A work calendar to be used for preparing short-term schedules is
provided. The monthly requirements for labor, equxpment and materials needed
to do the annual work program are identified.

Section 2 of this manual describes these organizing elements of Maintenance
Management.

Directing

The work directing function involves identifying and documenting work needs,
preparing short-term work schedules and assigning work to the maintenance
staff. These elements are shown in the flowchart and involve the use of:

. Work Calendar Status Reports
. Work Requests and Backlog Reports
. Knowledge of other factors affecting maintenance activities.

These work directing procedures assist the managers and supervisors in their
efforts to accomplish the work program objectives in an efficient and cost-
effective manner. The use of work directing procedures is described in
Section 3.

Controlling

The work controlling function consists of monitoring the progress of work
performed in comparison to the plan and taking action to direct or redirect
future efforts. Procedures are provided for collecting, evaluating and using work
performance data reported by field maintenance personnel.

Work performance and cost reports are available for managers and supervisors to

use in analyzing and evaluating maintenance work eZforts in their respective
park areas. The MM reports that are available are described in Section 4.
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PARK PROGRAM MANAGEMENT AND MAINTENANCE MANAGEMENT

Park Program Management (PPM) is now being used in various ways and varying
degrees throughout the Service to organize maintenance operations. The PPM
process utilizes a series of forms for documenting work programs and accounting
for funds. Specific forms used include the Job Order Request (10-577),
Operating Program (10-576), and Financial Plan for the Current Operating
Program (10-575). These are the principal forms used for managing the park's
maintenance program. Several other forms, including the Annual Operating
Program (10-450) and Project Management Plan (10-451) have also been used or
are presently being used. Generally, the 10-577's are used to support completion
of the 10-576's, which in turn are used to prepare the 10-575's, the primary forms
used to track maintenance programs.

Maintenance Management provides detailed documentation of the maintenance
workload and helps identify when specific activities should be performed. MM
allows the work program to be easily modified when funding availability or other
conditions change. MM provides guidance in scheduling work and provides more
timely and useful information to maintenance managers. Perhaps some of the
most significant differences between PPM and MM are: using Maintenance
Management, work is planned for the total park maintenance requirements
instead of just those work activities that are within the available funding
targets; management attention and management action are focused on work
activities instead of on facilities; and the procedures used in controlling and
evaluating work programs are directed towards work accountability. PPM
focuses primarily on costs and use of funds whereas MM focuses primarily on
work planning and accomplishment as well as the costs associated with specific
maintenance activities. With MM, maintenance managers have more detailed
information and documentation of work programs and can use such
documentation to develop the park's current operating program.

Maintenance Management is designed to assist maintenance managers in their
efforts to plan, organize, direct and control the park maintenance program. It is
a tool for managers to use in setting objectives, preparing programs, and
carrying out those programs. Maintenance Management is a work management
system with associated cost data. It is not a cost accounting system.
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MAINTENANCE MANAGEMENT DOCUMENTATION

There is a series of reference manuals and materials provided and available for
instruction and guidance in the use and application of Maintenance Management.

Operations Manual

The Operations Manual is written for those individuals with responsibility for the
development, implementation and operation of Maintenance Management. The
manual outlines the procedures for developing, using, and updating the MM
procedures and data and is divided into two parts. Part 1 provides the narrative
and the Servicewide reference materials. Part 2 is designed to function as the
appendices with space for organizing and storing park-specific data and reports.

Desk Reference Manual

The Desk Reference Manual provides a summary overview of MM procedures and
applications. It is intended for top management as a general reference
document. Space is provided for reference materials and current MM reports.
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MAINTENANCE MANAGEMENT SUPPORTING MATERIALS

There are several other elements available to support park maintenance
managers in their efforts to install and use Maintenance Management.

Servicewide Information

In order to provide some uniformity throughout the Service's Maintenance
Management, several key planning elements have been developed for use at the
park level. Activity codes, names and units of measure have been developed
with some flexibility for modification or addition at the park. Model planning
guidelines have been prepared to guide park managers in developing park-specific
planning guidelines. Inventory features and units have been designated for the
work activities. Model lists of labor, equipment and materials identification
data were prepared.

Computer-assisted Data Processing

Maintenance Management involves a significant amount of data and numerous
calculations, summaries and reports that would be extremely time consuming if
performed manually. The National Park Service's Maintenance Management is
computer-assisted to minimize the amount of time required to prepare the
information. This allows the managers and supervisors to concentrate on field
inspections of park facilities and management of maintenance operations.

The Maintenance Management computer programs use the organization, feature,
resource and work activity information to:

Develop a work program and budget

Distribute the workload throughout the year

Accumulate and process data about work accomplished and costs

Produce evaluation reports comparing work planned to work accomplished.

This computer support for Maintenance Management provides the capability for
maximum use of available maintenance data without excessive manual
calculations and tabulations.

The Computer User Manual contains detailed instructions and reference material
for using the computerized components of Maintenance Management. Users are
guided in the use of the various programs available through menus, or lists of
options that can be selected. There are also HELP screens available throughout
the programs that display additional information or guidance.

Training Materials

A separate set of training materials is available to supplement the MM
documentation, Servicewide information, and computer software. These
materials will be available for ongoing use as needed for continued guidance in
the concepts, operations, and application of Maintenance Management.
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The training materials that will be available for use or reproduction will include:

. A copy of the material presented at the Regional training sessions, with
instructor's guide and teaching instructions.

. A set of all training aids to support Maintenance Management instructions:

Computer graphiecs

Overhead transparencies

Maintenance Management overview videotape
Condition assessment videotape and practice exercise
Wall charts.

. A complete set of the implementation workshop materials.

April 1987

viii

DR



SERVICEWIDE APPLICABILITY OF MAINTENANCE MANAGEMENT

The MM concepts of planning, organizing, directing, and controlling are
applicable to all park areas. However, the types and volume of data required as
well as how those data may be presented may vary somewhat depending on the
size and scope of the park's maintenance operation. In some cases, manual data
processing may be just as effective to prepare the necessary information. When
fewer data and smaller numbers are used, some of the data and reports may be
adversely affected by rounding or the lack of significant decimals.

The decision was made to provide computer data processing to all park areas,
either through having a computer on-site or having Regional computer support
available. This enables a consistent approach to Maintenance Management
throughout the Service, regardless of the park area size or work responsibilities.

To accommodate this approach and to address the potential data problems, the
MM computer program has the capability to provide a greater level of detail in
those instances where fewer data and smaller numbers may be used.

This capability is provided through a separate process (built-in to the programs)
that adds decimals to some of the key information items in the screens and
reports. The park maintenance manager can decide whether this capability is
appropriate for his or her information needs. However, if the decision is made to
use this function, it cannot be changed for the duration of the work program
year.

All of the reports and functions of the MM computer process will be available to
all park areas. However, it is unlikely that all park managers will want or need
to use all of the reports in the same manner. Each park manager should become
familiar with the MM information and determine which reports will best fit with
his or her particular information requirements.
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Section 1

WORK PLANNING PROCEDURES

The Maintenance Management work planning process is used to prepare programs
that represent management decisions and objectives relative to park
maintenance. This process involves the development of several key planning
elements:

. Significant work activities are defined;

. An inventory of park physical features is complled and the condition of
selected features is evaluated;

. Decisions are made regarding the amounts of work required and possible to
meet the program objectives.

. Estimates of the labor, equipment, and materials required and productivity
expected for each activity are developed;

. Average rates and unit prices are compiled for the defined labor,
equipment and materials.

These data are compiled and organized to prepare a work program and budget
that summarizes the kinds and amounts of work desired as well as planned to
meet specific maintenance service level objectives.

A Deferred Maintenance Report is also available that documents both the
desired and planned work programs as well as the difference between the two.
This difference, known as deferred maintenance, represents the volume of work
not included in the planned work program.

The work program and budget developed in this planning process serves as the
basis for the Maintenance Management organizing, directing and controlling
procedures.

The planning process is illustrated in the flowchart presented in Figure 1-1.
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WORK ACTIVITIES

The Maintenance Management planning process is based on the development of
work activities. Each defined activity describes a specific type of work and
provides a practical way to estimate labor, equipment and material needs and
productivity. Example activities include Patch Potholes, Pickup Litter, or
Grounds Mowing.

The development of the park work activities should recognize the fact that some
activities are more important or more significant than others in terms of labor
effort, budget required, or information needs. The most important activities are
identified separately. @ The others can be grouped together in "general"
activities. In this way, park managers are able to direct their attention to the
more important items without an overly-complex activity list.

Each activity includes (1) a numeric code for computer processing; (2) a title for
easy reference; (3) a description to clearly identify the work included; (4) a work
unit used to measure the amount of work planned and accomplished; and (5) an
inventory unit to relate the work to the park's physical inventory features.

A list of work activities was prepared to provide uniformity of activity
development throughout the Service. This list of Servicewide activities is used
as the basis for developing the park-specific work activities. Those activities in
the Servicewide list that satisfy park needs are selected. There is provision in
the numbering system to allow for more detailed or individualized activities to
suit park practices and information needs.

The definition of work activities is flexible. As park workloads, priorities, and
information needs change, the activity list can and should be revised.
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INVENTORY AND CONDITION ASSESSMENT

The number and type of park features (physical assets) and the condition of these
features are major factors in determining the kinds and amounts of work needed
in each park area.

Maintenance Management inventory data needs are defined as a result of the
work activity list development. After the activities have been developed, the
inventory units associated with each of the designated activities make up the list
of maintenance feature inventory data required. These inventory data provide
the basis for preparing the maintenance work program.

The maintenance feature inventory is prepared by compiling data from all
available sources and organizing these data into a format for use in the
Maintenance Management program. These procedures are detailed in the
Operations Manual.

The condition of park features helps to determine where and how much work is
needed to maintain the features at a level consistent with park policies and
priorities. Because planned maintenance often depends on the condition of a
particular feature, an annual condition assessment is necessary. This assessment
of the park conditions can be very helpful in preparing a specific maintenance
work program that reflects actual park conditions. The condition assessment
also allows park management and field supervisors to schedule work more
specifically as needed.

All inventory features are not rated. Only those features where an assessment is
realistic and practical or where rating data provide useful information, are
evaluated. For example, mowable areas and snow removal areas are two of
several inventory features where a condition rating is not practical. For the
designated features, the assessment consists of a comparison of the current
observed condition with an established condition guideline. The rating is then an
evaluation of how closely the current condition matches the guideline. The
condition assessment process should be performed annually prior to the
development of the Maintenance Management work program; in this manner, the
most recent conditions and changes thereto can be reflected in the Maintenance
Management planning process. Procedures and forms for conducting the
condition assessments are contained in the Operations Manual.
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SERVICE LEVELS

The development of service levels is a management decision-making process and
is essential to prepare work programs which best reflect park needs, priorities,
available resources and other park programs.

The service level as used in Maintenance Management is the annual level of
intensity or frequency an activity is applied to an asset (inventory unit). For
each activity, the service level is expressed as the number of work units per
inventory unit per year. For example, the service level for patching potholes is
expressed in terms of tons of premix per paved surface mile. For painting
interior surfaces, the service level would be expressed in terms of square feet
painted per square foot of paintable interior surface. For campground
maintenance, it would be stated in terms of person hours per campground. It is
important to realize that the service level represents an annual average effort.
In the pothole patching example, many miles may not require any patching while
specific locations or sections may require considerable effort.

Two service levels, the desired service level and the planned service level, are to
be established for each activity.

The desired service level is an estimate of the amount of work required to keep
an asset functioning and in acceptable condition or bring it up to a desired
condition in a selected time period. It is assumed that there are no limitations
on funds or other resources when estimating this level of effort. However,
practical considerations would preclude establishing this level higher than the
point where costs become greater than benefits derived from the effort.

The planned service level is an estimate of the work effort to be accomplished,
recognizing budget limitations, availability of labor, equipment or materials, or
other constraints prohibiting completion of the desired service level. This
planned service level reflects management decisions to balance park priorities,
needs and objectives with limited funds, personnel and equipment.

The two service level estimates are used to calculate separate work programs
and budgets. The two work programs and budgets can then be compared to
determine the amount of work and cost of that work that had to be deferred.
The planned service level and the resulting work program is the one that is
ultimately used in all subsequent Maintenance Management processes.

The service level is one of several factors used to calculate a work program and
budget. To explain this process, the following paragraphs illustrate the
arithmetic involved in the work program and budget development. First, the
annual work quantity for each activity is calculated by multiplying the service
level by the inventory quantity as follows for an activity (Stabilize Unpaved
Surfaces).
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Annual Work Quantity

Desired Service Level x Inventory

7500 Tons of Material

37.5 Tons of Material x 200 Unpaved
per Unpaved Surface Miles
Surface Mile

Next, the annual number of crew days required to do the work can be calculated
by dividing the annual work quantity by the average daily production (from the
planning guideline for the activity).

Annual ¥ Average Daily = Annual
Work Quantity Production Crew Days
7500 Tons + 150 Tons = 50 Crew
of Material per Crew Day Days

With the quantity of labor, equipment and material known (also from the
planning guideline), along with their respective unit costs, the total annual
budget for this activity can be calculated.

Total
Cost Per Annual Cost
Cost [tem Crew Day (50 Crew Days)
Labor $ 320 $16,000
Equipment 180 9,000
Material 600 30,000
Total $1,100 $55,000

If adjustments are to be made to the annual work program and budget, it is
usually the service level values of the various activities which must be revised.
The inventory quantity is relatively fixed and the crew makeup and average
productivity are not usually changed once the best, most efficient work method
has been established.

In the example, the desired service level is 37.5 tons of material per unpaved
surface mile with an estimated cost of $55,000. If budget constraints limit the
funds available for this activity to $50,000, the planned work quantity would be
recalculated to be 6,810 tons of material at a service level of 34.1 tons per mile.

Deferred
Desired Planned Maintenance
Service Level (tons/mile) 37.5 34.1 3.4
Annual Work Quantity (tons) 7,500 6,810 690
Crew Days 50 45.4 4.6
Annual Cost $55,000 $50,000 $5,000
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