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PREFACE

A product of many minds with a common purpose, tho book
that fellows attempts to provide practical advice on problems of
institutional plant management to physical plant administrators.

The publicatior began as a basic text for a Physical Plant
Management Institute for Small and Black Institutions sponsored
jointly by the National Association of College and University Busi-
ness Officers and the Association of Physical Plant Administraters
of Universities and Colleges. Original NACUBO funding came from
a grant by the Education Professions Develooment Art P-ugram
of the U.S. Office of Education, Department of Health, Education
and Welfare. Subsequent funding came from the governing boards
of NACUBO and the APPA, which jointly underwrote the additional
cost of revising, expanding and publishing the original instructional
draft prepared for the management institute. Opinions expressed
herein, however, represent those of the editors and do not
necessarily reflect the policy of any sponsoring organization.

The result is more than a practical guide to assist physical plant
administrators at universities and colleges. Since the manual treats
comprehensively both the general principles and practical problems
of physical plant administration, it should also piove a helpful text
for administrators at all institutions with extensive physical facili-

ties.

Since the text is an expansion of a »reliminary instructional
draft, numerous physical plant administrators contributed to the
final result in ways too complex to document. No doubt many will
find their ideas applied in these pages. Draft copies of each chup-
ter were reviewed by the professional affairs committae of APPA,
comprised of seven representatives, all of whom are experienced
administrators. These professionals passed on the accuracy and
content, Hopefully all who participated will also find their names
listed in the acknowledgements that follow.
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INTRODUCTION

THE PHYSICAL PLANT DEPARTMENT:

ROLE, ORGANIZATION
AND FAC!LITIES

The goal of this introduction is simple: to overviaw the book
that follows and to explain the role of an educational physical
plant department. The goal oi the book is more complicated: to
overview major problems facing physical plant administrators at
small universities and colleges and to explore some solutions that
have proved workable.

ROLE

The role of a physical plant department is the same for large
or small schools--to help plan, create, maintain and operate an
environment conducive to learning and research. Although this text
is uddressed primarily to administrators at smull institutions with
enrollments below 2,500, the solutiuns offered are applicable by
extrapolation to larger institutions.

The importance of the physical plant mission is certainly the
same at small and large institutions, Not only does an effective
plant operation contribute to the educational process, but it also
enhances the reputation of the institution. Educational reputations
feed on two nutrients: the renown of faculty and campus appearance.
Although the faculty are the mark of academic excellence, they can
do lTittle to improve the physical learning environment; an impressive
physical plant, however, can help attract and retain good faculty.

.
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In pursuit of this mission :ost physical plant departments
provide these essential program : buildings maintenance and
operation, custodial services, utilities distribution, grounds
maintenance., Chapters on these topics. therefore, form the core
of this book. A1l departments must cope with internal personnel
and financial problems, and most must assist with a variety of
other tasks such as planning new structures, renovating old ones,
and providing safety and security programs. Chapters on these
topics supplement the core. The result is not a set of universal
panaceas, but a panoply of solutions that have proved workable
and which appear adaptable to a variety of institutions.

PHYSICAL PLANT FUNCTIONS

The assortment of physical plant activities can be conveniently
classified in terms of four major functions:

1. Planning. This function takes two forms:
(1) Tong-range planning and (2) shurt-range planning.
To assist long-range planning committees, the physical
plant director serves as an information resource by
providing technical data such as campus acreage, building
areas, power needs and cost breakdowns. Although he
plays a policy-serving rather than policy-making role,
the data he provides can direct planning discussions into
the most practical channels by showing the costs and
effects of proposed programs on existing and planned
facilities. Neither the director nor his data, however,
should ever dictate policy.

By serving on planning committees, the director also can
prepare his department for major changes and expansions,
thereby preventing crisis planning~--an expensive and
inefficient process.

The second planning function involves short-range
projects: the construction of new facilities and the
renovation, remodeling and alteration of existing ones.
Chapters 7 and 9 treat these topics in detail.

viii
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2. Operations. To keep buildings usable, physical plant
personnel must keep functioning such diverse systems
as elevators, air conditioning plants, fire alarm
systems and electric generating plants.

3. Maintenance. To prevent unnecessary deterioration and
repair the inevitable decay that buildings and their
systems are heir to, the physical plant department
must organize numerous basic maintenance tasks such as
painting, inspecting, oiling and greasing. This
function also includes a variety of small repair jobs
necessary to maintain a building or its equipment for
immediate use.

4. Service Functions. Cleaning buildings, removing snow,
collecting trash, mowing lawns, controlling traffic,
patrolling facilities are among numerous necessary
services within the jurisdicition of the physical
plant department.

ORGANIZATION

A physical plant department functions within a larger institu-
tional structure that ties together all academic and administrative
departments. The prevailing pattern on most campuses places the
physical plant director under the chief business officer. Departments
the physical plant group must work closely with are business, personnel
and purchasing.

Logical physical plant department organization requires admini-
strative components corresponding to the major work responsibilities
of the department. The following charts show separate supervisors
hcading three major work groups--buildings maintenance and oreration,
custodial services, and grounds maintenance. Both charts place
responsibility for utilities distribution systems under the supervisor
for buildings maintenance and operation. The systems tradesmen in this
group also would be capable of working on exterior piping and wiring
systems.

ix



SAMPLE ORGANIZATION OF PHYSICAL PLANT nmnmm
Hypothetical case No.1

Institution of 300 full time equivalent students
Dormitories with 400 bed capacity 110,000¢gsf.
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- SAMPLE ORGANIZATION OF PHYSICAL PLANT DFSARTMENT
Hypothetical cass No.2

Institution of 2000 full time equivalent students

Day school only =no dormitories 100% commuting.

Academic, administrative & general support bidgs. 400,000gst.
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Supervisors for these three work groups report directly to the
physical plant director, as do secretaries, warehouse clerks and work
control clerks-=personnel responsible for the department's
administrative work.

The key to successful administration, however, is not the organi-
zational structure, but the pecple who staff it. Thus, the person
most responsible for the succe:s of a physical plant operation is the
director. Since he employs and supervises many personnel working at
many tasks, he carries status and responsibility comparable to an
academic dean. In small schools he may also carry secondary respon-
sibility for one or more parallel { .sks such as stores, purchasing,
student housing and perhaps »ven teaching.

His major role is twofold: (1) to serve as a resource for the
whole institution by making accessible the talents and data of his
department; and (2) to translate the institution's gnals into action
by organizing programs to achieve them.

Given the varied nature of his work, it is difficult to identify
the perfect prerequisites for the position. An APPA survey shows
that preparation in engineering and business appear most frequently
in the educational background of successful physical plant directors.
Capable directors also have come from related fields such as archi=-
tecture, landsc pe architecture, pedagogy and mathematics. Perhaps
more 1m?ortant than formal training is broad applicable experience in
the field.

Equally pertinent is character. The ideal personality profile
for a physical plant director would highlight the ability to
communicate effectively, to organize problem-solving responses quickly,
and to recognize his own limitations. A communicative talent is
important because the director must constantly keep in touch with
diverse groups which might include theoretical chemists, students,
administrators, architects, supervisors, secretaries, contractors
and tradesmen. If he cannot understand these collaborators and
translate their problems into comrehensible terms, he cannot do the
director's job.

Responding to problems requires organizational aptitude, an
ability to analyze a task into its essential segments and delegate
to capable personnel responsibility for them. Essential to delegating
work is the ability to recognize his own and his depar‘ment's
limitations.

The director is supposed to be a manager of men, one who works by
conceptualizing assignments and finding capable people to accomplish
them. Responding to problems beyond the scope of the talent available
indicates poor judgment and vsually results in financial disaster.

) Xii 12

L




PHYSTICAL PLANT DEPARTMENT

FACILITIES

Although seldom mentioned in job descriptions of a physical
plant director, providing adequate facilities, tools and equipment
is one primary duty, a duty too important to delegate to a
subordinate. Specific recommendations about particular facilities
are offered in the pertinent chapters. Offered here are five
general recommendations:

1.

Request first-rate facilities. Adequate facilities exert
a direct influence on tne morale of physical plant
employees and the image of the institution they serve.

The image of an institution springs from many factors,

not least of which are the physical appearance of its
plant and the personal attitudes of its employees. - Good
working conditions inspire more professional attitudes
among plant personnel, attitudes which pay off in cleaner,
more efficient facilities and in friendlier, more cour-
teous relations with students, faculty and visitors.

Locate the physical plant facility on the periphery of

the campus. Economic considerations call for combining
Eﬁ}sica% plant shops with the heating plant and locating
both structures near the center of campus to reduce piping
costs and personnel travel time. Educational considera-
tions, however, call for organizing the center of the
campus around a library or student union. Economic
efficiency, however, should always stand secondary to the
institution's educational mission.

Aesthetic considerations also call for siting shops,
smokestacks and coal piles on the fringes of campus.

Design flexibility for future expansion. To estimate the
ultimate student enrolliment and campus land area, consult
the campus comprehensive development plan., If none exists,
ask administrators for estimates and adjust them upwards
for leeway.
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To provide for present and future physical plant needs,
start with a single-story structure located on the campus
periphery. The advantages of a one-floor building for
housing storerooms, heavy shop tools and garage equipment
is obvious. In a 1968 survey over 70% of the physical
plant administrators polled preferred a single-story
facility to a multistory building.

Planning for expansion requires provision for a smooth
transition from a single, all-purpose shop to a combination
of more specialized work areas. The drawing on the next
page shows a linear schematic for a basic rectangular work
area totaling 12,000 square feet. As the department
expands, separate wings of 6,000 square feet can be added
in sequence to provide more work room and for an efficient
U-shaped layout. In addition, the original core building
can be designed for a second story to house administrative
and supervisory offices.

4. Insist upon competent professional designers. Although
obvious, the advantages of this tactic should never be
underestimated. Chapter 9, Physical Planning, Design
and Development, offers some specific suggestions on
choosing architects and engineers and reviewing their
work.

5. To gain insight visit similar facilities on other campuses
and on industria) sites. This suggestion was one of the
most frequently volunteered comments in the 1968 poll
mentioned earlier.

Although devising logical administrative organizations and
obtaining adequate physical plant facilities are the first tasks a
physical plant director must accomplish, managing men and money are
probably the most difficult. Chapters 1 and 2, therefore, begin by
examining these management problems.

14
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PERSONNEL ADMINISTRATION

LATER CHAPTERS SUGGEST how a physical plant director can acquire
expertise in fields as diverse as business procedures, money manage-
ment and various technical disciplines. The first chapter, however,
should suggest how to become at Tleast a part-time expert in personnel
administration-~the systematic approach to recruiting, allocating,
utilizing, and developing man and womanpower.

Personnel administration comes first for several reasons. A
physical plant director. despite his title, directs people. He spends
nearly two-thirds of his budget on their salaries and wages and at
least one-third of his time on their problems.

The personnel administration chapter, like those that follow
cannot, by itself, cover the field. What it car do is offer prac-
tical advice on how the physical plant director can deal with some
more troublesome aspects of personnel administration. Consider these
offerings not as commandments but as suggestions, each of which must
be adapied to the unique conditions on each campus. None of us should
play Moses, especially when it comes to managing men.



Chapter 1
PERSONNEL ADMINISTRATION

RESPONSIBILITIES
OF THE
PERSONNEL OFFICE

When he needs help, and he will need it, the physical plant director
turns to the institution's personnel office. Because effective
personnel administration contributes so significantly to the
successful operation of an educational institution, most large
schools maintain a separate personnel office. In small schoo’s

this responsibility usually falls to the chief officer in charge

of business.

The general goal for all personnel offices is the same--to
. develop and coordinate campus policies and procedures for governing
relationships between the institution and its employees. 1Its
specific responsibilities include:

1. Recruiting and screening applicants

2. Training and supervising employees

3. Establishing and overseeing an equal opportunity
program

4. Developing a job classification system

5. Developing salary and wage plans

6. Maintaining complete personnel records for all
professional, technical, clerical, and service
perscnnel

7. Administering a benefits program

8. Managing labor relations

In general, the personnel office because of its professional expertise
serves as resource for all departments in employee relationships.

18




Chapter 1

PERSONNEL ADMINISTRATION
Responsibilities of the
Personnel Office

The most familiar function served by the personnel office is
recruiting and screening. This office advertises vacancies in
appropriate newspapers and journals and notifies employment agencies
and special organizations like the Higher Education Administrative
Referral Service. Since the personnel office is logically the first
stop for the job applicant, it must maintain a complete and current
list of all open positions.

When applicantsappear, a personnel officer does the initial
interviewing, information recording, and any preliminary testing
required. In cases where numerous candidates apply, the personnel
office winnows the list to a select number of qualified personnel
and refers them to the appropriate department for detailed
interviewing and final selection. The personnel office never has
the final word on hiring, nor does it exercise any line authority
over the employees in other departments.

One of the most important functions a personnel office performs
is developing written statements of institutional policy on all
areas of employer-employee relationships. The office should
establish and publish in a handbook policy statements on most, if
not all, of the following topics:

Awards, incentive & service
Chffee breaks
Conduct
Credit union
Development
Disability retirement
Disciplinary action
Causes, Separation,
Suspension
Dismissals
Discrimination
Educational benefits
Efficienty ratings
Equal employment opportunity
Flower fund
Gift fund
Grade scale
Grievances & appeals
Indoctrination
In-service training
Insurance
Medical & Hospitalization
Social Security
Workmen's Compensation

] 19

Labor relations

Leave
Annual, Court, Death in _
family, Emergency, Funeral,
Jury duty, Maternity,
Military, Personal,
Vacation, Voting, Weather,
With pay, Without pay

Legislative requirements
Employee, Employer

Lunchtime

Medical benefits

Night differential

Nondiscrimination

Organization membership

Qutside employment

Overtime

Overtime pay

Parties & picnics

Pay periods

Pay plan

Privileges to use facilities

Probation

Promotion



Chapter 1

PERSONNEL ADMINISTRATION
Responsibilities of the
Personnel Office

Reclassification Separation

Recreational benefits Severance bay

Recruitment Shift differential

Regular time Supervisor/Supervised relations
Resignation Suspension

Rest periods Training .
Retirement Unemployment compensation
Retirement system Wage attachments

Salary scale Wage garnishments
Self-improvement Work schedule

Seniority Irregular, Regular, Standby

This document spells out the rights and obligations, rewards and
punishments--basic groundrules that everyone must use when working on
campus. Since everyone--administrators, faculty, supervisors and
employees--consults the personnel manual to resolve questions and
uncertainties, all policy statements should be as clear and
comprehensive as possible. Ambiguities and gaps eventually cause
confusion, contention and legalistic delays when disputes arise.

RESPONSIBILITIES
OF THE
PHYSICAL PLANT OFFICE

A1l assistance by the personnel office still leaves a heavy load of
personnel work that the physical plant department must carry by
itself. In part, this work consists of processing many administrative
records that any large employer must handle. In addition, however,
the physical plant department deals with numerous special management
problems that stem from the unique work conditions found in physical
plant workplaces.

RECORD KEEPING

The first chore is record keeping. In fact, personnel
administration once invelved record keeping and nothing else. Even
today this task is so essential to eﬁéijtive management that many

ot



Chapter 1

PERSONNEL ADMINISTRATION
Responsibilities of the
Physical Plant Qffice

physical plant offices compile records duplicating to some extent
those in the institution's personnel office. From this redundancy
comes two benefits. First, the employee can find whatever
information he needs in his home office, a benefit that helps
develop a sense of departmental identity and loyalty. Secondly,
the physical plant director who keeps fairly complete records on
hand retains management authority that otherwise might fall by
default to another office.

Staff

At small schools it is the director and his secretary who
handle these personnel records as part of their normal work. As
the number of physical plant employees increases, however,
personnel respons.bilities grow into a full-time job for one
person.

Job Descriptions

Two closely related records are job descriptions and job
classifications. Job descriptions spell out the education,
experience and duties each position requires and the salary it
pays. See Figure 1-1. The job classification groups the position
with similar jobs in the same basic salary range. See Figure 1-2.
Cescriptions come primarily from the physical plant office,
classifications from the institutions personnel office.

A job description outlines the type and level of work, the
hours, duties, decision-making responsibilities, reporting
responsibilities, and accountability that the job entails; as well
as the training and education it requires. Since job descriptions
cannot detail every task to be performed, it should include a
statement to the effect that the employee “may perform other tasks
as assigned."

In devising job descriptions, the physical plant director
should corsult a variety of people, including employees now holding
the positions, their supervisors, job description writers, personnel
administrators, and other physical plant directors. From this data,
the director or one of his subordinates can outline a basic
worksheet and send it to supervisors, employees and personnel
officers for review and revision prior to final publication. Sample
job descriptions are shown in Figures 1-3, 1-4 and 1-5.
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Since work conditions change with time, job descriptions should
be reviewed periodically and revised when necessary. The best
procedure for the director is to go back to the people who helped
him devise the original, especially the employee. Since the
employee nay now be performing different tasks entirely and carrying
more responsibility, he should be given the original job
description and asked to specify how his work has changed. To
arrive at accurate revisions, the director should interview
carefully those workers who have trouble expressing themselves in
writing. This revision process can be coupled with an annual or
biannual empioyee evaluation and perhaps can result in
reclassification of the job or an upgrading of the employee.

Job Classification

As the term suggests, a job classification groups a position
with similar jobs paying comparable salaries. It shows the employee
the salary range for his position--starting salary and increases he
can hope to earn by satisfactory performance. When employees are
unionized, the classification lists wage levels in the union
contract. It also shows the employee other positions he may wish to
strive for.

To provide the employee with essential job information
concisely, the director might work voth the job description and job
classification on opposite sides of one card.

Vacancies

Although a list of all job vacancies is always posted in the
central personnel office, another should be displayed in the physical
plant office. Often physical plant employees see the notices and
suggest that qualified people apply. For these open positions, the
person responsible for personnel information in the physical plant
office should maintain an updated file of pertinent job descriptions
and classifications.

Employee Records

For each of its employees, the physical plant department should
have on hand a personal information file, a jacket with a basic data
sheet, photograph, fingerprints, payroll cards, attendance records,
and separation papers.
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Figure 1-1.

UNIVERSITY/COLLEGE

POSITION TITLE

POSTTLION DESCRIPTION

QUALTFTCATIONS REQUIRED OF INCUMBENT:| This is a proposal for

bducation: () New Position
Level ( ) Reclassification:
Snecializations
Trade Schools | . - Incumbent
Apprenticeship e
Licenses Current Study

Experience: Number
Years
In what specialty? College, School,
e Division
What level of responsibility?

e Department
. { Fund & Budget

DEFINITLON OF POSITION: o

SPECIFIC SKILLS REQUIRED:

RISPON@IBILIIY. 1 After
Supervision of the following ' ~ Indepen~ consul-
classes Employee dently tation

Assigns duties ( ) ¢ )
Reviews work ¢ ) ( )
Disciplines ¢ ) ()
Makes rules ¢ ) ()
Adjusts rules ¢ ) ( )

Is supervised by (title) -

Has a maximum amount of § (money) in his possession at
any one time.

Is responsible for the following items of equipment or property:

e

DESCRIPTION OF THE DUTIES: On the back of this sheet, describe
concisely this position. Use the following headings and numbers.

1. TASKS REQUIRED IN A USUAL WEEK (Indicate the approximate hours
per week required for each task.)
2. UNUSUAL TASKS (List tasks which are performed monthly or less
frequently; indicate the frequency.)
3. DISAGREEABLE OR HAZARDOUS DUTIES (Explain possible danger
to the incumbent.)
4. MOST DIFFICULT TASK
5. MOST TIME-CONSUMING TASK
6. MOST RESPONSIBLE TASK
SIbNAIUR!S’ " Incumbent (if any)
Immediate Supervisor
Department Head N




8.

10.
11.
12.
13.

14.

15,

16.

17,

SCHEDULE FOR JOB CLASSIFICATION STUDY WHERE NONE EXISTS

Send a general letter to all department heads describing the
objectives of the study and inviting them to a group meeting.
Hold a group meeting describing the procedures to be followed.
Send a general letter to employees describing the objectives

of the study and the procedure to be followed.

Prepare instructions and questionnaires for distribution.
Provide each deaprtment head with enough questionnaires to give
one to each employee. (Large numbers of very similar positions
may be covered by one questionnaire.)

Hold meetings in the departments to explain to employees what
they are expected to do and how to go about it.

The President's or administrator's office will advise department
heads that all questionnaires are to be completed, including
supervisor's comment, and returned to the Personnel Office by a
specified date.

Personnel Office will check to be sure a questionnaire has been
returned for each employee or employee group,

Personnel Office (and/or consultants) will sort questionnaires
by payroll title, and by level of work within job classes.
Personnel Office (and/or consultants) will study questionnaires
and conduct follow-up interviews where necessary.

Personnel Office (and/or consultants) will write a class
specification for each job class.

Personnel Office (and/or consultants) will recommend allocation
of each position to an appropriate job class. (Job Evaluation)
Department heads will be notified of allocation of positions to
a class and an appeal period will be provided.

Personnel Office (and/or consultants) will recommend a classifica-
tion plan and a pay plan including pay grades and salary ranges,
or a single rate of pay.

The Personnel Office (and/or consultants) will collect such wage
surveys as may have been done recently in the community and in
agencies of similar size and organization. If the survey data
is inadequate, the Personnel Office (and/or consultants) may
make a wage survey.

The Personnel Office (and/or consultants) will recommend the
allocation of job classes to pay grades and salary ranges.

The completed classification and pay plan will be recommended to
the administration and the governing board.

Figure 1-2,

[

-11-
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Application Form. The basic document is the job
application form; it provides information such as

name, social security number, local address, birthdate,
marital status, education, Previous work experience,
military service, job title, date of employment, and
salary. Figure 1-6 is one example of such a form. In
devising application blanks, administrators must
consider state and federal laws prohibiting
specification of race and sex.

Photographs and Fingerprints. After employment,
supplement the application form with a photograph and
a set of fingerprints. Both items, however, are
controversial; the first because of fears about racial
discrimination, the second because of police records.
Fingerprinting, however, can discourage omissions and
falsifications of previous police records; it can also
protect employees from unwarranted suspicion in the
event of thefts. Many schools participate in
rehabilitation programs by hiring people with previous _
police records. Few schools, however, tolerate
deliberate concealment of such information.

Performance Memos. One of the most important uses for
the employee file is to serve as a repository for memos
of commendation and criticism. The awareness that
special efforts and deficient performance are recorded
in writing can be an incentive to better work.

Payroll Card. A payroll card with a complete financial
account of the individual's stay at the institution is
a service to the employee. The e¢ssential data on such
a form are: date of employment, original job title,
starting salary, increases earned, reclassifications,
and present salary. From such a card, the secretary
or personnel clerk can quickly answer most questions an
employee might ask. Figur2 1-7 is an example of such a
card which is kept for each fiscal year.




Figure 13,

UNIVERSITY/COLLEGE

POSITION TITLE CARPENTER

POSTTTITON DESCRIPTION

QUALIFICATIONS REQUIRED OF INCUMBENT:| This is a proposal for
Educieion: . ( ) New Position
Level 8th grade mininum ( ) Reclassification:
Specializations :
Trade Schools Incumbent
Apprenticeship JOHN DOE
Licenses Current Study
Experience: Number
Years 4 years full-time
In what specialty? _Carpentry College, School,
Division
What level of responsibility?
Skilled in construetion of Department Physical Plavt
WOO0en. 8trUCtUres Fund & Budget 400-822

DEFINITION OF POSITION:

SPECIFIC SKILLS REQUIRED:

RESPONSIBILITY: After
Supervision of the _following Indepen- consul=~
classes Lower level main- Employee dently tation

rtenance personnel, Assigns duties ( ) ¢ )
Tetpers. Disciplines ( ) ( )
Makes rules « ) ¢ )
Adjusts rules ( ) ( )

Is supervised by (title) Carpenter-Foreman
Has a maximum amount of $ (money) in his possession at

any one time,
Is responsible for the following items of equipment or property:

e ——— e~ e e e —— —  ——— _ — —— —————  — ——————
DESCRIPTLION OF THE DUTIES: On the back of this sheet, describe
concisely this position. Use the following headings and numbers.

1. TASKS REQUJIRED IN A USUAL WEEK (Indicate the approximate hours
per weck recuired fer each task.)
2. UNUSUAL TASKS (List tasks which are performed monthly or less
frequently; indicate the frequency.)
3. DISAGREEARLE OR HAZARDOUS DUTIES (Explain possible danger
to the incumbent.)
4, MOST DIFFICULT TASK
5. MOST TIME-CONSUMING TASK
6 HOST KEFTONSIBLE TASK
fe e e R o R N L I R R It e g ——— — e e
SIGNATURES: Iacunbent (if any) ¢ -,
Inmediate Supervisor
Department Head

Q ‘]31’
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6.

" Reverse side Figure 1-3.

TASKS REQUIRED IN A USUAL WEEK:

Eveoting partition and scaffolding

Repairing chairve, tables, desks, shelves, cabinets, cupboards
Installing locks

Installing glase

Cleaning and maintaining toole and equipment

UNUSUAL TASKS:

Laying floors, installing baseboards and moldinge
Building stairs, fences

Repairing shingle roofs

Installing acoustical ceiling tile

DISAGREEABLE OR HAZARDOUS DUTIES:
High work, i.e., roof repair

MOST DIFFICULT TASK:

~ Cabinetmaking

MOST TIME-CONSUMING TASK:
Cabinetmaking

MOST RESPONSIBLE TASK: _
Any carpentry task requiving completion by a deadline

27
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Figure 1-4,

UNIVERSITY/COLLEGE
GROUNDSMAN

POSITION TITLE

POSTTION DESCRIPTION

EUALIFICATIONS REQUILED OF INCUMBENT:} This 1s a proposal for
Education: ( ) New Position
Level . 8th _grade ( ) Reclassification:
Specializations
Trade Schools Incumbent
Apprenticeship
Licenses _ Current Study
Experience: Number
Years
In what specialty? None, can College, School,
be trained Division Physical Plant
What level of responsibility?
Department Grounds/Transportation
Fund & Budget _ 400-822

MW

DEFINITION OF POSITION:
Helps with maintenance of campus grounds and roads.

IFI IRED: '
SPECIFIC SKILLS REQUIRE Manual dexterity in use of tractors, lawn-
mowers, sprayers, fertilizers, pruners, etc.

RESPONSIBILITY: 1 After
Supervision of the following Indepen- consul=-
classes Employee dently tation

none Assigns duties ( ) «( )
Reviews work ( ) ()
Disciplines « ) « )
Makes rules () ()
Adjusts rules « ) ( )
Is supervised by (title) Grounds~Transportation Foreman
Has a maximum amount of $ (money) in his possession at

any one time.
Is responsible for the following items of equipment or Property:

DESCRIPTION OF THE DUTIES: On the back Of this sheet, describe
concisely this position. Use the following headings and numbers.

1. TASKS REQUIRED IN A USUAL WEEK (Indicate the approximate hours
2r week required for each task.)
2. UNUSUAL TASKS (List tasks which are performed monthly or less
frequently: indicate the frequency.)
3. DISAGREFABLE OR HAZARDOUS DUTIES (Explain possible danger
to the incumbent.)
4, MOST DIFFICULT TASK
5. MOST TIME-CONSUMING TASK
6. MOST RESPONSTFIF TASK _
SIGNATURES: Incumbent (if any) b e
Immediate Supervisor
Department Head




Reverse side Figure 1-4¢.

1. TASKS REQUIRED IN A USUAL WEEK:

Picks up paper leaves and trash

Assists in pruning, grading, laylng sod, spraying, cutting
grass, fertilizing

Transplants shrubs and assists In tree surgery

Helps set up stage for various campus functions

2. UNUSUAL TASKS:
Helps make and repalir paths on campus
Removes snow and sands roads and paths in winter
Helps repair parking lots
Helps make minor repairs on grounds equipment
3. DISAGREEABLE OR HAZARDOUS DUTIES:

Use of certain grounds equipment - high speed
Pruning large trees

L, MOST DIFFICULT TASKS:

Properly laying sod
Tree surgery

5. MOST RESPONSIBLE TASK:

Grounds care in high-intensity areas

23
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Figure 1-§,
UNIVERSITY/COLLEGE
POSITION TITLE CLERICAL WORKER

POSLITTITON DESCRIPTION

QUALIFICATIONS REQUIRED OF INCUMBENT:| This is a proposal for
Education: , , ( ) New Position
Level High school diploma ( ) Reclassification:
Specializations Lommercial
Trade Schools Incumbent
Apprenticeship
Licenses Current Study
Experjonce: , Number
Years
In what specialty? Typing and College, School,
ability to follow dinections Division Phyucat’ Plant
What level of resvoasibi lity?
Department
Fund & Budget

DEFINITION OF POSITION: General Lyping and clernical tasks which

requine speed, accuracy and the exencise of <{ndependent fudgment and
Lnitiative

SPECIFIC SKILLS REQUIRED: 45 wohds per minute ZTyping spced on any
standarnd typewniten, with acceptable accuracy; familianity with typing
of stencdils, fonms, neponts, businesds conrespondence.

RESPONSIBILITY: After
Supervision of the following Indepen- consul-
classes Employee dently tation

Assigns duties ( ) « )
Reviews work « ) ()
Disciplines « ) « )
Makes rules « ) « )
Adjusts rules ¢ ) )
Is supervised by (title) Physical Plant Secretary
Has a maximum amount of $ (money) in his possession at

any one time.
Is responsible for the following items of equipment or property:

DESCRIPTION OF THE DUTILS: On the back of this sheet, describe
concisely this position. Use the following headings and numbers.

1. TASKS REQUTRED TN A U3UAL WEEK (Indicate the approximate hours
per week required for each task.)

2. UNUSUAL T..SKS (List tasks which are performed monthly or less
frequently; indicate the frequency.)

3. DISAGREEABLE OR HAZARDOUS DUTIES (Explain possible danger -
to the incumbent,)

4, MOST DIFFICULT TASK

5. MOST TIME-CONSUING TASK

6. ‘10°T_ RESPONGTRLE TASHT

P = it v - LTLs el =~
SER.sEN AT e e T T b -ty e e ——— T S ———

SIGNATUBLS: Incurbent (x; an’ )77
Immediate “cht"*sot j
Department ticad

o =17- 30




6.

Reverge 8ide Figure 1-5,

TASKS REQUIRED IN A USUAL WEEK:

Typing correspondence, reports, contracts, memoranda

Operating office equipment as recording equipment,
caleulatons, telephones, Xerox, mimeograph

Genenal §4Ling of physical plant material

UNUSUAL TASKS:

Composing business connespondence for approval of
AUPCAVAAON

Receptionist duties

DISAGREEABLE OR HAZARDOUS TASKS:
None

MOST DIFFICULT TASKS:
High productlon, maximum accuracy fobs

MOST TIME-CONSUMING TASK:
Specigication typing

MOST RESPONSIBLE TASK:
Filing accurately




APPLICATION

Jor employment with
THE UNIVERSITY OF

Figure 1-6.

— e e S—
PERSONAL DATA
Name . . . . . e i e ... Social Security Number...........oooovieic.. Date......cc..cueene
Address. ... . . ... e e et ee e e e City. . et e State........ ... Zip Code..........
.. Age Birth Date ... e s Sex........ .. Marital Status..........c..cce oo Telephone. ........cccccooevveeiveenenenivens
“ Height . = . . . Weight......ooooerievi Number of Children and Ages.............cc.cccovevieveiieieirecans
Describe any physical disability.. ... e o———
Position Desired...................o.ooiii e How referred to the University?..........ccoooio i
EDUCATION _
Circle highest year completed: High School 9 10 11 12 College 1 2 3 4 Graduate 1 2 3 4
Name of College. . .. .. e e Major.......c......... Degree Awarded and Date...............c..oovveeiiviiivveiveveeerens
Other Education and TraIMINE. ..ot i e e e e taes s sasteses s s e e e ee s eeeeee e oo e e
EMPLOYMENT RECORD Please complete in detail, starting with present employer and explain any lapse of
time not accounted for. Attach resume, or listing of additional positions if necessary.
[T T emeLover T T T T T T T EMPLOYED YOUR RESPONSIBILITIES:
' rrOM 10
A GDRESS T ST e s
[ your miTLE 77T 0 TTTTTTTT 0 T UTTTTTTTUTT T BASE SALARY: |
1 FIRST LAST
[ NAME& TITLEOF T T T T T Ty -
SUPERVISOR
REASON FOR——— 17" e e e e
LEAVING ! COMPENSATION
Coto T mmm e T MAY WE CONTACT EMPLOYER?
i .
EMPLOYER " T "EMPLOYED YOUR RESPONSIBILITIES:
| FrROM T0
A DDRESE = S s .__..,.i
" YOUR TITLE T | " BASE SALARY:
2 ' FIRST LAST
" NAME & TITLE OF T -
| SUPERVISOR l
""ReasoN FOR ° - T 177 ""OTHER
LEAVING I coMPENSATION
' j T MAY WE CONTACT EMPLOYER?
l i
EMPLOYER T T T EMPLOYED YOUR RESPONSIBILITIES
" FROM TG ‘ o
ADDRESS B : T T
. . . . ) S T
YOUR TITLE i BASE SALARY- |
3 B FIRST LaST i L
NAME & (ITLE OF ’ ! P -7
SUPERVISOR !
REASON FOR ’ T -2 £ 1. 5
LEAVING COMPENSATION |
"_" . MAY WE CONTACY EMPLOYLR? Tttt
[ EMPLOYER ST T T EMPLOYED :[ YOUR RESPONSIBILITIES;
FROM To |
ADDRESS : SR - - - e e
YOUR TiTLE BASE SALARY T TTrT - -
4 FIRST LAST
NAME & TITLE OF - T o Tt
SUPERVISOR
REASON FOR OTHER - T
LEAVING COMPENSATION
MAY WE CONTACT EMPLOYER’ )
~]19~

- 1




MILITARY SERVICE ' Reverse gide Figure 1-8.
RBranch Rank at Discharge

Datets) of kFntry Datets) of Release . . Type of Dzscharge e e
Primary Duties: _
Selective Service Classitication S o e e e e

ADDITIONAL IMFURMATION
Have you ever ! ren convicted of a crime other than a minor traffic violation which involved a fine of $25.00 or less?

Yes ... ... LN If “yes” give date, place, charge and disposition..........cccoiiiiiiin
REFERENCES:

Professional associates or friends, not relatives or former employers.

NAME Address Telephone Occupation

ADDITIONAL COMMENTS
This space may be used for any additional information you wish to submit.

1 certify that all information on this application is accurate, and recognize it is subject to check and that my emplorment
and/or continuance thereof may be contingent upon its accuracy.

SIZNALUTE. ... .ot e e )0 71 2= SO OO TS PP PP PPP

PLEASE DO \0'1‘ WRITE BELOW THIS LINE

INTERVIEWER'S COMMENTS

Date Note (Test Scores, Referrals, New Information, Disposition, etc.).

..................................................................................................................................................................................................................
...................................................................................................................................................................................................
......................................................................................................

References checked: Yes . . . . .. No .. ... ...

3c W




Pigure 1-7. Payroll/Leave Card (two oides)

e
LEAVE CARD FOR YERAR OF.
AME PROBATION EXTENSION = . ...
i oo | | ' ! ! o jAnnual) Sick
ll 213 I 4|51617|8 9]!0[!1 12/13 )14 (15,1617 1819 20:21 232(2312425(26122.28 29 30,31 LAW
| ! , o P T | pAYS | DAs
gane b l RN
Feb. | | R -
March l I
April ‘ ' —
May
June A
July
Augunst
Sept. o
Oct. | : .
Nov, l I ‘ o
Dec. | || I | |
[ai2ialalslolalalolin sninalsslnsles 16i17!18!19020)21122)23/24) 2526 27 28129 3031
\|
— Annual | Stek Annua Sick ¢ Incrense in Monthly Earning Rate
ACGCRUED JANUARY 1 TOTAL CREDITS Due:
EARKNED DURING YR. TOTAL LEAVE GRANTED .19
et Scosssnsnessvunevacnene B .smnn o
CARRIED FORWARD (Month) (Year
V—Vacation N—Non-Working Day H--Holiday W--Worked on “X"” or “H” S—Sick L—Leave W/O Pay C—Compensatory Debit
Pl—Personal Leave {over)
FUND
BUDGET UNIVERSITY/COLLEGE
ITEM NO. Department of the Physical Plant
Name ... Classification
Address . Salary - Yearly
Bi-weekly. e
Married Single Hourly
Telephone No, . Job Study No.
Date of Birth
Soc. Sec. No. Date of Appointment
Increments:  Step . Due-July 1 . Jan. 1.
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Attendance Records. As backup to payroll cards, the
department should maintain complete attendance records.
For tradesmen, laborers and others on hourly wages, this
means time cards, which the clerk totals on a time sheet.
For supervisors, office personnel and others on straight
salaries, this means a daily attendance sheet noting any
absences. With these documents it is simple to resolve
disputes about sick leaves taken, amount of annual leave
earned and similar fringe benefits.

Separation Papers. The final item in the employee's

file is his separation papers. These include all
information pertinent to his accrued benefits, such as
leave, retirement pay and the like. To insure that the
separation proceeds smoothly, the director might compile

a checklist of all pertinent details to be taken care of.
An important item is the statement of cause of

separation. It should specify whether he resigned to

take another job, relocate, advance his career, or was
fired. Such information is valuable both to the employee,
since he may wish a reference letter from the institution,
and also to the school, since planners can use this data
in formulating future personnel policies. The data may
also prove pertinent to possible unemployment compensation
claims and equal opportunity discrimination hearings.

MANAGEMENT PRACTICES

Special personnel problems arise from the nature of physical
plant work. Physical plants must operate certain essential services
twenty-four hours a day, year round; in most cases it must provide
constant security; in all cases it must clean, repair, redesign and
remodel without interfering with ongoing school activities.

Recruiting

Because of these probiems and the technical skills required for
“hysical plant work, the director might consider help’ul some of the
following recruiting methods. Finding reliable, trained personnel
s a recurring problem, and these methods should supplement, not
supplant, efforts of the institution's perscnnel office.

35
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1. Hire from within. This entails promoting staff members
to higher jobs as they become available. The advantages
are obvious. Supervisors are familiar with the
candidate's character and expertise, and the candidate
has firsthand experience with the institution, The
latter fact should eliminate the situation in which an
applicant leaves quickly because he does not 1ike what
appeared initially to be an attractive working
environment.

2. Ask staff employees to recommend applicants. They
should know the requirements of the Job and the skills
of the people they reconimend.

3. Search out older men in the construction industry. In
many cases experienced tradesmen qualified for
maintenance and internal modifications no longer
desire work outside where they must contend with
unpleasant weatrer conditions.

4. Try the military services. The Navy, in particular,
is a useful place to search for machinists, plumbers,
electricians, and engineers. Ex-servicemen usually
are well-trained in technical and mechanical trades
important in physical plant mainterarce. Men who
have served on shipbcard are experienced in keeping
equipment in top oper~ting condition and in working
as part of a tight-knit organization.

5. Provide equal employment opnortunities and develop
affirmative action programs. Such programs are not
only required by law but have resulted in gaining
some excellent employees having been given a chance.

Hours and Schedules

Some physical plant employees work at unusual hours and
occasionally accumulate considerable overtime. Custodians, heating
engineers and security police often work night shifts. Maintenance
men, moving crews and groundskeepers work overtime for ceveral weeks
at the beginning and end of each semester.

As standard operating procedure, the director should warn
applicants for these positions that such conditions are part of the
Job, and that supervisors accept no excuses for not complying with
overtime reauirements.




Chapter 1
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The director can mitigate these disadvantages in several ways.
A11 night work, for instance, should qualify for some night
differential premium, either a flat hourly increase or percentage
of the worker's normal rate. According to many state laws, overtime
above 8 hours a day must receive additional pay. According to
federal statutes, overtime above 40 hours per week on federally
supported contracts must also receive overtime pay.

Overtime should be distributed as equally as possible among
qualified employees. If an enployee refuses overtime on one
occasion, he should not be excluded from future opportunities when
his turn comes up again.

The director can also adjust schedules to local economic and
social conditions. Administrators at many Midwestern schools, for
example, hire farmers to clean their buildings during the early
morning hours. The farmers report after their first, predawn chores,
work short hours, clean their assigned buildings, and return to
their fields before the first students report to class.

For more traditional services such as maintenance and
groundskeeping, it is more efficient to have employees report
earlier than students. This reduces traffic problems and provides
lead time for emergency maintenance or special preparation for the
day's classes.

In drawing up work schedules, the director should consult with
his supervisors and employees to determine the most appropriate work
times. A simple change 1ike moving the reporting time up or back
fifteen minutes to coincide with local bus schedules may ease
transportation problems and also improve worker morale.

To maintain morale, it is best for all employees to work
essentially the same number of hours every day. Scheduling certain
personnel, such as office workers, for a shorter work day can be
injurious to morale. Once established, shorter work weeks seldom
are changed.

Standby. Another common schedule problem is the standby
roster. For some essential services, it is necessary to
place skilled employees on call in case an emergency
requires immediate repairs. While on standby status, the
worker must remain accessible while off duty, perhaps by
telling a supervisor or dispatcher where to reach him at
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all times. One way to handle this problem is to list
each employee, perhaps alphabetically, and require each
to take a turn. The rotation need not be inflexible;
individuals willing to trade can arrange switches among
themselves. To justify the disruption of his leisure,

it is traditional and advisable to provide some small
premium for remaining on standby alert, and to pay travel
expenses and at least two hours pay to the employee who
is called back.

Training

Orientation. Training begins with orientation. First the
personnel officer covers such topics as general institutional
requlations, payroll information, vacation and leave policies.
Then the physical plant director and supervisors instruct the
employee in details pertinent to his particular position,

such as hours, duties and safety procedures. They should
also introduce him as soon as possible to all his co-workers;
this tactic alone pays dividends by reducing psychological
tensions that can disrupt his performance.

A checklist such as the example in Figure 1-8 is a practical
way tc see that each employee receives complete and uniform
information during orientation. Encouraging him to ask
questions is the best way to insure that he understands the
information. At the end of orientation, some directors ask
the worker to sign a statement that he understands departmental
policies on all topics covered.

In-service Training. Training continues with in-service -
instruction to develop skills and attitudes he needs to work
well, develop his potential and contribute to the institution.
Specific suggestions about how to train men for various rhases
of physical plant work are included in other chapters of this
book. One general point worth stressing here is that accurate
record keeping is essential to any training program. The
department. should maintain complete records of all instruction
each employee receives during his career at the institution.
This information is important for planning, promoting employees
and providing equitable opportunities for those interested in
further education and training.
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Figure 1-8.

CHECKLIST FOR NEW EMPLOYEE ORIENTATION

WHO'S WHO 7 7 7 2 7 7 7 7 7 7 777 777777777

Intneduce employee to:
Dopantment on Division head
Immediate supervidon
Feltow wonkens

WHAT S WHAT T T T T T T T T T T T T T 1T TTITTT]

Wenk and ongand zation of derartment

The 4unction of employee's specific undit
Job duties of new employee

Job penfotmance standarnds

Method of sccurdng supplies and equipment

WORK SCHEDULE am pom am pm am jpm am pm am pm am pm am

Hours Quentime Lunch  Coffoe breaks

[ PAVROLL INFORWATION $ ¢ § ¢ S ¢ §¥ 3 ¢4 ¢3¢ ¢ ¢35

Pay pendods and pay checks

(TIRSONALS # - # = + - 4 = + = + - # <+ - + « ¥+ - + -

Appearance and grooming
Leckews

Restraems

Transpentation and Parking
Smekng

.TI”EOF-F' =-.=’-::::=:::::::::=::::::==

Vacation and holiday scheduling

Sdick and njury Leave pelicies

Respensib(City of empleyee for netlfication when
sick, (njured, late, ete.
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Retraining. A second general point about training: Certain
programs should be repeated annually. Safety procedures,
for instance, deserve an annual review. Emergency plans
should be updated annually and redistributed to insure that
all workers know how to react if the campus is beset by
blizzard, flood, fire, riot, or serious utility disruptions.
In the future, plans for energy conservation may also :ecome
a recurring concern of all physical plant employees.

Supervisory Training. Supervisors handle most in-service
training. As key members of the physical plant staff, they
need careful training. In addition to instructing employees,
they assign work, enforce standards, evaluate performance,
receive complaints and resolve conflicts. They must be
experts, therefore, in their work specialty, institutional
policies and interpersonal relationships. On most campuses,
the personnel office provides seminars for supervisors on
such topics as new management techniques, motivation and
communication, both interpersonal and intra-institutional.

Probation

After training there should be a period of probation--a time for
the employee to prove himself--to demonstrate the abilities and
attitudes the job requires. Probation periods vary from sixty days
to six months with an occasional extension to one year. The worker
should be warned when hired tha. continued employment is contingent
upon satisfactory performance during this period. And he should be
helped. His supervisor should periodically counsel the employee to
help him master any difficulties. At the end of probation the
supervisor reviews his work with him to determine whether he will
continue in the position.

At that point or earlier, the department can summarily dismiss
the worker. After probation, however, the department must first
follow the institution's disciplinary procedures before releasing an
employee.
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Conduct

A common cause for dismissal is violation of the school's
conduct code. This code usually appears in the employee handbook
issued by the personnel office, and the physical plant director should
insist that all new employees read it. He should also enforce the
code rigorously. Regulations about behavior, drinking, obscenity,
insubordination, tardiness, absences, theft, and similar offenses will
mean little if the physical plant director and his supervisors do not
apply trem consistently. If violations are ignored, they may soon
become engrained in the staff's mode of operation. When conduct
problems develop, the personnel office can provide counsel and advice
to administrators, supervisors and employees involved.

Discipline

Disciplinary measures, Tike conduct guidelines, should be spelled
out. Thefts, felonies and similar offenses usually merit immediate
discharge. In lesser cases, a four-step disciplinary procedure is
traditional, since it is cheaper for the department to reform a
worker than to hire and train a new one.

1. Discipline begins with a verba! reprimand for the
first mistake.

2. Next comes a written renrimand with the dates and
times of the first and second offenses.

3. Suspension follows to penalize the worker financially.
4. The final step is dismissal. With this step, as with
the second and third, the employee should receive a
written summary of previous offenses and penalties as
justification for the departm« .'s action.
Grievances
To protect employees from unfair treatment, the department should
formalize and publicize grievance procedures. In these cases a
four - step sequence is traditional:

1. The worker presents the supervisor with a verbal or
written complaint.
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2. If the supervisor cannot satisfy the worker, then
both present their versions to the physical plant
director. With written statements from the parties
involved, the director should call a conference to
explore the problems. It is essential to retain as
much human contact as possible, especially because
each side tends to establish an adversary position
at this point.

3. The next conference is with the institution's personnel
officer. He may have more expertise in resolving
conflicts and more objectivity in viewing the particular
issues.

4. The Tast step is appeal to a board of disinterested
persons at an administrative level above that at which
the complaint originated. This board makes final
disposition.

Grievance procedures are important guarantees for employees and
should be easily accessible. They are also time-consuming, however,
and all parties should.attempt to resolve differences fairly and in
good will before resorting to final arbitration. Frequent grievance
procedures involving the same employee, supervisor or department are
signs that something is seriously amiss and the causes should be
identified and corrected if possible.

Collective Bargaining

Collective bargaining is coming quietly and late to many American
campuses, arriving decades after it was established in the major
American industries. Most of the states now passing enabling
legislation for collective bargaining in higher education are
patterning their actions after the National Labor Relations Act. This
trend portends complicated negotiations for numerous colleqe
administrations. What each institution needs is a realistic policy,
one that has been readied long before negotiations begin. An
institution‘that ignores employee efforts to organize and bargain can
lose friends and good workers; one that accedes to inflated demands
can lose money. Key suggestions for forming a policy are:

1. Deal with one association or union for all nonacademic
employees. This means one negotiation session and one
contract instead of countless sessions, different
contracts, and recurring jurisdictional disputes.
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2. Do not antagonize either union employees, representatives
or organizers. Instruct supervisors that they are not to
take names, threaten, cajole or in any way treat these
employees differently. Such tactics only make unionization
inevitable and negotiations more difficult.

3. Be prepared: Analyze the opening demands carefully to
compile an accurate cost breakdown for all raises, benefits,
and work changes that bargainers are asking for or may
accept. When it comes to trade-off time, negotiators have
to know exactly what they gain and what they lose in each
exchange.

The agenda for these meetings should be prepared in advance, and
to insure a productive meeting instead of a rambling gossip session,
it should be adhered to as closely as is compatible with open
discussion of honest concerns.

The role played by the physical plant director and his supervisors
is obvious; they advise the personnel administrator in these
negotiations. The director does not deal directly with any individual
union. Instead he counsels the institution's negotiating group. His
advice should include cost breakdowns for all work changes under
debate.

Supervisors help the director compile this cost analysis. They
are the men on the line who have the most accurate understanding of
the practical effect of changes in work operations. They must also
maintain harmonious relations during the negotiations, meet production
requirements, and manage smooth transition when new agreements go into
the contract.

Morale

Nearly all issues stressed in this chapter concern employee
morale, either directly or indirectly. It is appropriate to conclude,
therefore, with a brief discussion of several additional methods for
improving or maintaining good morale. Highly effective are employee
meetings. When scheduled regularly, every three months for instance,
these meetings serve several valuable purposes. The director and his
supervisors can review the department's performance and explain its
plans and programs for the coming quarter. Such discussions help make
employees an integral part of the total operation.

[
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Communication at these meetings should flow in both directions.
This is an excellent opportunity for the director to listen to his
staff and find out firsthand what problems they face, and what
solutions they would 1ike to try. Such discussion can increase the
sense of participation, provide valuable practical suggestions, and
help the director spot and solve many small problems before they
grow into large ones.

Newsletters can also boost morale, and with modern cheap
reoroduction methods, they can be eronomically produced at even the
smallest schools. They can provide public recognition for
outstanding performance, announce new programs, introduce new
employees, and report news of employee activities.

Parties and picnics are time-honored traditions at many schools.
In some cases employees pay for the Christmas party and the spring
picnic out of their own salaries; in others, they share the cost with
tho institution. It is important that the department or the
institution participates in some important way, perhaps by providing
school facilities free of charge. These social functions encourage
friendliness and camaraderie among employees--qualities that generate
a better working environment.

The basic structure of any organization can be no stronger than
the individuals in it. There are some poorly organized departments
that function satisfactorily because of strong leadership and high
morale of its members. It will be rare to find an efficient and
smooth functioning department that has good structure but is staffed
by incompetence and indifference.
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FINANCIAL ADMINISTRATION

BUDGETS, COST RECORDS, INVENTORIES, INSURANCE, AND STORES are the
primary financial considerations a physical plant director must
handle at a small school. Although the director is usually chosen
for his technical and managerial expertise, he must learn to manage
money as well as men. Otherwise the physical plant department he
leads will be unable to fulfill its major service missions
efficiently.

THE PHYSICAL PLANT DEPARTMENT
BUDGET

The most impurtant task is preparation of the budget. In essence a
budget is a plan for financial operation that proposes expenditures
over a specified period and identifies sources of funds. It is a
control tool: The asking budget shows how much money is needed and
where it could originate; the working budget shows how much money
is allocated and where it is spent. If expenses exceed projections,
a tightly kept budget enables the director to spot overruns early
enough to cut down expenditures, to amend the budget or to request
additional funds from the institution's chief financial administra-
tors. Figures 2-1, 2-2 and 2-3 taken from NACUBO's publication,
PLANNING, BUDGETING AND ACCOUNTING MANUAL, illustrates how a
physical plant departmental budget is developed.
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% of | BASE SALARY INSURANCE ALLOWANCES | Totol
NAME Position | Full _ FICA |Retirement Mai M““”.Mon“
) . . ajor .
m m Time | p.ocont Proposed m i Hospital !&_.onn_ Life Nature Amount | Costs
1. !
2.
3 |
4.
S.
‘
b.
9.
10.
Total Regulor Employees B - I TTITITYT T T~
PISIT
Overtime HOPOLCS b
Student Wages _ . ! ..k X
Budget Screening Adjustments- ' ' i
Additions (deductions) 1 : !
_ . !
. ‘
2.
3
4.
E
m
- e - e .*. - - I S, Avl.ll e e f—————— 1 rA —- e o
Net oddition / (deduction) . Ill..w i ﬁ L L1I|i!¢!-! R B / \\\\W‘Wm N
.“2& '&ﬂ.‘ ' w “ \“ i s ¢
e e i - JIIIAII.

NOTE: Comments of reviewers should be ottuched to this form

Figure 2-1.
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Figure 2-2,
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The planning goal is to develop sound budgets to support
worthwhile programs, rather than to tailor programs to fit
allocations., The worth of educational programs and the money
allocated 1ie outside the responsibility of the physical plant
administrator, but his good budgeting practices can turn his
department into a more efficient tool for realizing ends with
available funds. With budgets that are well-planned, professionally
developed and adequately controlled, the physical plant director
serves well his school, department, and himself. Following
certain general practices can help him realize these goals.

ASSIGNING COSTS

The first task is <larifying whe pays for what. This means
speliing out what the physical plant budget pays for and what it
does not. Usually the physical plant budget carries the costs of
operating, maintaining, cieaning, and repairing all buildings and
basic classroom furniture in them. The department also bears the
cost of heat, ventilation, 1ight, power, and plumbing--all
utilities required for normal use. For anything else, someone else
should pay.

A department requiring special educational equipment should pay
for its installation, maintenance, repair, and replacement.
Departments with heavy research needs usually pay for required
equipment out of departmental research budgets. In such cases, the
physical plant department charges for services such as moving
equipment, setting up chairs, installing public address systems,
arranging for special utilities, and off-duty or overtime custodians.

A more complicated question is who should pay for major repairs
beyond what is required because of normal wear-and-tear, major
renovations and alterations required for new programs. An
interdepartmental committee should administer a separate fund for
such repairs. Composed of staff, faculty and student members, this
committee receives and evaluates all requests for remodeling and
improvements. Such a procedure eliminates the need for the physical
plant director or business officer to make arbitrary decisions and
run the risk of "playing favorites."
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Many colleges run a variety of self-supporting services such as
computer centers and teaching aids departments. These operate on
the campus as they would in the marketplace; they pay their
operating and maintenance costs out of earned income, as should
juxiliary enterprises such as intercollegiate athletics, bookstores,
dormitories, dining halls, cafeterias, and vending services.

Special conferences, professional conventions, convocations,
and workshops sponsored by college departments should also reimburse
the physical plant d-partment Tor all direct costs.

COST ACCOUNTING

The second step in effective budgeting is devising a cost
accounting method that accurately reflects cost assignments. The
purpose of cost accounting is systematic accumulation of financial
infcrmation. With good information, an administrator can measure
the relative efficiency of his organization, plan short-range and
long-range improvements and double-check ways in which allocated
funds are spent. Cost accounting can also mean uniform workloads,
proper inventory levels and accurate trend data for controlling
future costs.

The key ta a cost accounting system is a comprehensive
classification of major accounts. This accounts chart, 1ike the
departmental organization chart, mirrors the major functions of the
department. In April, 1971, the Association of Physical Plant
Administrators approved the accounts classifications chart outlined
on the following pages. An administrator at a small school may
want to combine or eliminate some subsections to adapt the chart
to the scope of a particular operation.
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ASSOCIATION OF PHYSICAL PLANT ADMINISTRATORS
CLASSIFICATION OF ACCOUNTS
April, 1971

MAJOR ACCOUNTS

SNOY B W DN —
- - . e . . .

Physical Plant Administration
Building Maintenance

Custodial Services

Utilities

Landscape and Grounds Maintenance
Major Repairs and Renovations
Other Services

OUTLINE OF COSTS UNDER EACH MAJOR ACCOUNT

1.

PHYSICAL PLANT ADMINISTPATION

A1l activities necessary to carry out the duties of management
and administration for all areas under the jurisdiction of the
Physical Plant Division are included. Examples of activities
are:

1.1 ADMINISTRATION
Salaries, wages, employee benefits, travel, equipment,
and other operating costs required for:

Administrator;

Assistant Administrators:;

Office personnel including accountkeeping
done by the Physical Plant Department such
as payroll, billing, material ordering,
personnel records, and dispatching of
work orders;

Other administrative operating costs including
supplies, materials, pro rata share of
telephones, postage, computer rental,
accounting machine costs, and career
training programs.
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1.2 ENGINEERING normally includes:
Salaries, wages, employee benefits, travel, equipment,
and other costs required to provide technical and
engineering services to carry out effectively functions
assigned and funded in the Physical Plant Division.
Includes staff personnel such as engineers, architects,
draftsmen, estimators, schedulers; and preparation of
documents for contractual maintenance and renovations;
also includes analysis of systems and modes of operation,
plant records, etc. Preparation of architectural and
engineering plans and specifications for alterations and
new construction are normally funded from other sources.

2. BUILDING MAINTENANCE
Building maintenance includes all items related to routine repair
of buildings, structures and appurtenances, including normal
rec.rring repairs and preventative maintenance. Include the
following:

2.1 INTERIOR AND EXTERIOR OF BUILDINGS

2.1.1 Plumbing, heating, air conditioning, and
ventilation

2.1.2 Electrical repairs of all types including

primary and secondary systems, and certain

lamp replacenients (requiring special ladders

and rigging) and maintenance of outdoor

1ighting fixtures (excludes energy costs)

Carpentry and cabinetmaking

Painting and glazing

Hardware, locks, keys, closers, and records

Roofing and sheetmetal work, including

downspouts and gutters

Welding and necessary machine work

Elevators and similar equipment

Miscellaneous building repairs such as

tuckpointing, blinds, etc.

PPN
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2.2 MAINTENANCE OF GENERAL PURPOSE CLASSROOM FURNITURE AND
EQUIPMENT within the building not inventoried to a
department.

2.3 MAINTENANCE OF UTILITY DISTRIBUTION SYSTEMS INSIDE THE
BUILDING including electrical, heating, process steam, water
lines, gas lines and sewer lines (both storm and sanitary).

-~
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2.4 OPERATING AND REPLACEMENT COSTS OF ALL EQUIPMENT AND
MATERIAL AND TNOLS USED IN CONNECTION WITH BUILDING
MAINTENANCE excluding hand tools furnished by employees.

Building maintenance may also provide services on a reimbursable
basis to other accounts. Examples of those are auxiliary
enterprises. special teaching support facilities, research, and
departmental inventoried equipment,

CUSTODIAL SERVICES

Custodial services include all costs related to custodial
services in building interiors. Does not include auxiliary
enterprise buildings.

3.1 SALARIES, WAGES AND EMPLOYEE BENEFITS OF CUSTODIANS,
SUPERVISION, AND SERVICES REQUIRED FOR CLEANING BUILDING
INTERIORS.

3.2 SMALL SETUPS ONLY WHERE MATERIALS FOR SPECIAL SETUPS ARE
STORED OR KEPT WITHIN THE SAME BUILDINGS.

3.5 SNOW REMOVAL ON BUILDING STEPS PLUS 5 FEET OF SIDEWALK
IN EACH DIRECTION.

3.4 OTHER OPERATING COSTS SUCH AS PAPER, PAPER TOWELS, TISSUE,
WAX, ERASERS, CHALK, CLEANERS, AND OTHER MATERIALS AND
SUPPLIES.

3.5 OPEPATING AND REPLACEMENT COSTS OF ALL EQUIPMENT USED IN
CONNECTION WITH CUSTODIAL SERVICES AND LAMP REPLACEMENT
READILY ACCESSIBLE WITHOUT SPECIAL LADDERS AND RIGGING.

3.6 ELEVATOR OPERATION ON NONAUTOMATIC EQUIPMENT.

UTILITIES

UtiTity services include all custs for energy for heating,
cooling, light and power, gas, water, and any other utilities
nec$ssary for the operation of the physical plant and normally
include:

4.1 PAYROLL COSTS OF ALL SUPERVISORY AND OPERATING PERSONNEL IN
CONNECTION WITH UTILITIES.

4.2 OPERATION AND MAINTENANCE OF HEATING AND POWER PLANT
EQUIPMENT INCLUDING WATER PLANT AND SEWAGE DISPOSAL PLANTS.

., 'n
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4.3 OPERATION AND MAINTENANCE OF EQUIPMENT IN CENTRAL AIR
CONDITIONING PLANT, '

4.4 CONTRACTUAL COSTS FOR PURCHASE OF ELECTRICITY, WATER AND
SEWAGE TREATMENT.

4.5 OPERATION AND REPLACEMENT COSTS OF ALL EQUIPMENT USED IN
CONNECTIOM WITH PRODUCTION OF UTILITIES.

4.6 MAINTENANCE OF UTILITY TUNNELS, OUTDOOR DISTRIBUTION SYSTEMS
FOR ELECTRICITY, GAS, STEAM, COMPRESSED AIR, CHILLED WATER,
HIGH TEMPERATURE WATER, DOMESTIC WATER, AND SANITARY AND
STORM DRAINS. The expense does not include open ditch
drainage.

5. LANDSCAPE AND GROUNDS MAINTENANCE TSN
Grounds maintenance includes operation and maintenance of campus
landscape and grounds. Exclude areas not intensively maintained
out of the Physical Plant budget and/or other areas for which the
Physical Plant is reimbursed.

5.1 SALARIES, WAGES AND EMPLOYEE BENEFITS OF ALL SUPERVISORY
AND OPERATING PERSONNEL IN CONNECTION WITH GROUNDS.

5.2 ALL AREAS OF THE MAIN CAMPUS MAINTAINED. GROWING THINGS AS
TREES, GRASS, SHRUBS, FLOWERS, NURSERY STOCK INCLUDING SEEDS,
FERTILIZERS, AND PLANT MATERIALS.

5.3 MAINTENANCE OF ROADS AND WALKS, PARKING AREAS, IRRIGATION
SYSTEMS, SIGNS, ETC.

5.4 SNOW REMOVAL.

5.5 MAINTENANCE OF GOLF COURSE, ATHLETIC PRACTICE FIELDS, AND
STADIUM VARSITY FIELDS. (Costs are normally excluded from
physical plant budgets.)

5.6 MAINTENANCE OF PHYSICAL EDUCATION, INTRAMURAL AND ROTC DRILL
FIELDS.

5.7 MAINTENANCE OF OPEN DITCH DRAINAGE, FENCES, RETAINING WALLS
AND RIP RAP.
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5.8 CARE OF MISCELLANEOUS FIXED EQUIPMENT SUCH AS BENCHES,
SHELTER HOUSES, ETC.

5.9 OPERATION AND REPLACEMENT COSTS OF ALL EQUIPMENT USED IN
CONNECTION WITH GROUNDS MAINTENANCE.

6. MAJOR REPAIRS AND RENOVATIONS (Special Line Items)
Major repairs and rehabilitation includes all costs for major
nonrecurring repairs and major deferred maintenance items. Major
projects are those costing more than $10,000.

6.1 COST OF SALARIES OF SUPERVISORY AND OPERATING PERSONNEL
CONNECTED WITH MAJOR REPAIRS AND RENOVATION PROJECTS.

6.2 LINE ITEM SPECIAL ALLOTMENTS AND ESSENTIALLY LARGE
it IMPROVEMENT ITEMS.

6.3 REPLACEMENT CONSTS OF ALL EQUIPMENT USED IN CONNECTION
WITH MAJOR REPAIRS AND RENOVATIONS.

6.4 COSTS RELATED TO PLANNING, DESIGN OR ADMINISTRATION OF
MAJOR REPAIRS AND RENOVATIONS.

7. OTHER SERVICES
Other essential services not consistently within the Physical
Plant Department, yet frequently assigned, are:

Automotive Repair

Bus Systems

Construction Planning and Inspection
Communications (i.e., Telephone and Telegraph)
Mail and Messenger Service

Property Insurance

Purchasing and Stores

Safety

Security and Traffic

Solid Waste Disposal

Trucking and Moving

e
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ACCOUNT NUMBERING

A cost accounting system must have a numbering code to organize
all pertinent information and in mosi cases to feed it into
electronic data processing equipment. At the request of the
National Association of College and University Business Officers,
Peat, Marwick, Mitchell and Company developed a nine-digit system
that eventually may enable schools using it to tie into a national
cost reporting network. Although the national system is still years
away, many schools large and small have already found some version
of their coding structure adequate to their accounting needs. What
follows is an adaptation of their approach as presented in the
PLANNING, BUDGETING AND ACCOUNTING MANUAL published by NACUBO.

The Coding Structure

Since the nine-digit structure organizes information for the
entire institution, not all digits will be pertinent to discussion
of physical plant accounting. The total system is usually laid out
as:

X = XXX - XXX = XX

\

-( [DENTIFIES THE MAJOR FUND GROUP:
_ RESTRICTED, UNRESTRICTED, LOANS,
NDOWMENTS, ETC.

: i _IDEUTIFIES UHE SPECT FIC FINDS
i WITHIN THE FUND GROUF,

These are the stx digits pertinent to physical plant
arcounting. They label and number the major
department accourts, expenditures and programs.

Here ig how this ygrour furctions:

XXX - XXX
A Tdentifies the tyre of aqccount - sra naXt pag..
ﬁ( X7/
ldentifies the expenditure object - sca mext page.

—

i Tdentifics the depaptment, the division and the
progran, or Ffunctional unit involved.
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The esoteric labels used in the coding structure can best be defined
through typical examples, such as:

Type of Account

Lo evenue - Fdusational and General

Yoo evenue = Utudent £94

S. hevenye = Ayl liary Enterpriges

2. Hependitures - Fducational and General
e Eaerenditupes - Dtudldent Atd

2 ﬁuymndffurns - Auxiliary Enterprises

“’0 ',"1}1’77".f.,
ot Iuhu HQZ(IVZ(‘ 5]

Expenditure Object Code

00 -~ lalanetes
10 = Wepresr (hourly)

N0 - Student Labor

81 - Ctaff Benefits

10 = Urgoel

50 < Jupplice, Materiale and Expenses
0 - /nuzrv vt

70 - Fenalps to Equipment

=0
a0

entbracts
Sther TEoms

Under this coding structure, a job numbered 400-822 would read:

4 = the funds for the project come from the expenditure series
for educational and qene:al services.

00

the expenditure object--salaries

8 = identity of the Building Maintenance Division and the program
of maintaining general office furniture and equipment

22 = identity of the Physical Plant Department in the
insitution-wide coding

Each institution, of course, has unique needs and programs. For
that reason a national reporting network to provide a uniform format
for all schools requires more research. Hopefully, this brief
explanation suggests how the system developed by Peat, Marwick,
Mitchell and Company can be modified to meegghe needs of most schools.
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Institutions using this system usually require that the central
business office furnish the physical plant department with a
cumulative record--on a monthly basis--of all charges and
encumbrances against each account and code on the chart. The
practice produces a running balance for each category and records
adequate for all categories.

. -

Cost Records

A major benefit of the kind of accounting system described is a
file of cost records usable in scheduling and estimating new work
and planning budget requests. Since the physical plant department
handles a number of unexpected jobs during the school year, it is
appropriate to identify two major kinds of cost records.

1. Special Records. The physical plant department
inevitably incurs special costs as a result of
undertaking emergency work. Natural disasters,
such as hurricanes and floods, and man-made
disasters, such as student disorders, always
create work the departmert is equipped to
accomplish quickly. These special Jjobs entail
special record keeping because the tasks fall
outside the normal accounting system. In the
wake of every emergency period, therefore, the
physical plant director should immediately order
his subordinates to report all extraordinary
expenses directly to him. He will need such
records to justify requests for additional funds,
reimbursements or insurance claims. .

2. Experience Records. The direcior should also know
the cost of performing each traditional task, such
as maintaining a building, repairing a utility
system or mowing a section of campus. These cost
records provide several kinds of important
information. They show which employees are
performing well and which are not. They constitute
proof that an assigned job was actually done. They
record repeated equipment breakdowns, warning that
total replacement may soon be necessary. In general,
these records most essential to both budget control
and budget preparation, and a good cost accounting
system will retrieve them quickly, if they have been
compiled accurately. The primary means for compiling
them is the work order system.
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The Work Order System

The basic purpose of the work order system is accounting for
the following major elements of cost:

1. Labor. Numbers 00, 10, 20, and 30 in the expenditure |
obJect code

2. Supplies, materials and expenses. Numbers 40, 50
and 60 T

3. Administrative overhead.

In a few sophisticated versions of the system, a charge might also
be levied for the use of equipment in order to build a reserve for
repair and replacement. Since a complete explanation of work
orders follows in Chapter 3, only a short summary appears here to
explain how the system compiles data for cost records.

The basic unit is the separate work order number assigned to
each job. The basic principle is simple: Each work order number
will be the means of collecting all cost elements for that job.

The easiest element to compile is the cost of materials. Two
methods are widely used:

METHOD 1. The storeroom clerk records the items issued
for a job on the work order form which the
workman carries with him. He may also price
items if he has updated cost data on hand,
but usually the work order clerk will do this
afger the worker returns the completed work
order.

METHOD 2. The supply agent hands separate issue slips to
the workman while keeping a duplicate for his
files. When the slips come in, the work order
clerk prices each and totals those issued for
that particular work order.

The most difficult element to compile is the cost of labor. For
on2 particular job, the labor may accumulate over a considerable

period of time and involve numerous workmen. A choice of methods is
available:

60
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METHOD 1. If only one employee is needed, he carries a
single copy of the work order with him and
each day records the amount of time spent on
the assignment. When several workmen are
assigned to the same project, the supervisor,
foreman or leader records all their time on
one form. The cost clerk totals and prices
their time.

METHOD 2. For each job, a time clock card is punched
which the clerk collects, totals and
prices to compile a running total for the
duration of the job. Since this technique
takes the time recording completely out of
the workman's hands, it eliminates any attempt
to pad his time estimates. .

For both methods, a time distribution sheet may prove helpful. The
clerk enters the time on the sheet, converts it to dollars and cents
and keeps a running total.

For pricing charge-out work, it is recommended that once a year
the department establish a uniform hourly rate for each trade. For
example, one rate should apply to all carpentry jobs, another to all
plumbing work. A further refinement would be separate uniform rates
for trained artisans and helpers in each trade.

Administrative and overhead costs can also be handled two ways:

METHOD 1. The hourly rate established for each trade can
include a predetermined percentage that covers
administration and expenses such as vacations,
sick leaves, supervision, and wear and tear on
tools and equipment.

METHOD 2. The department can add a percentage to the labor
and material costs for the entire job.

Since each refinement of the work order system increases its
administrative costs, it should result in greater efficiency. The
refinements mentioned above add extra steps to the process, but they
will also improve the record of daily time and material costs,
discourage loafing, uncover dishonesty, and provide more accurate
cost records for future planning.

(;jjit?
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PKEPARING BUDGETS

A major payoff of good cost accounting is during budget drafting
when administrators prepare and justify their request for the next
year. At most colleges, administrators handle the complexities of
physical plant budgeting through some variation of the following
formulas. A1l but one relies heavily on historical records.

1. Present Funding plus Justified Increases. The most
widely used and Teast effective method amends the
existing budget by increases to meet the cost of new
buildings, to take care of deferred projects and to
cover inflation. For example, a physical plant
department with a million dollar budget and a 10%
increase in floor space would ask a 2100,000 increase
for the new buildings plus an additional $66,000 for
inflation, assuming a 6% annual increase. Note that
the inflation percentage is calculated on the amended
budget rather than the original base. The popularity
of this system derives from its simplicity, not its
precision.

2. The Pie Slice. This method is simpler, yet gives the
physical pTant department a predetermined percentage
of the total institutional budget. What this
percentage should be is not generally agreed upon,
even by adherents of this approach because few schools
assign identical duties to their physical plant
departments.

3. Workload Standards. A more sophisticated approach uses
industrial engineering techniques to estimate work time
and unit costs for typical jobs. By identifying the
different kinds of jobs the department performs,
measuring and averaging the work times for each and
establishing job frequencies, administrators can
estimate the total budget requirements.

A summary of this method as developed by J. McCree Smith
at North Carolina State University appears in Chapter 4,
Custodial Services.

62
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4. Unit-Size Estimates. On the theory that physical plant
Costs increase in direct proportion to the increase in
school size, some administrators base their budget
estimates on an appropriate measure such as gross floor
area, total building volume, enrollments, acreage, or
some combination of them. Complicated refinements of
this approach utilize several submeasures to render it
a more precise predictor,

Rapid university expansion following World War II stimulated the
search for a simpler and more comprehensive unit-size approach
formula. Some of the best known work during this period came from
Walter Kraft in 1949, L. L. Browne in 1955, W. H. Badgett in 1964,
John Harding in 1967, and Calvin Greene in 1970. One of the most
recent refinements was developed in 1972 by George 0. Weber,
editor-in-chief of this volume and William H. Horsey, planning
engineer at the University of Maryland. :

The Weber Formula

This formula, like all the others, depends -ubstantially on
historical information. In this case, the persor.nel-to-size ratios
used in the budget projections are based on 27 rears of uniform
records at the University of Maryland, College Park. Siae this
method incorporates flexible multipliers that make it eaz1ly
adaptable to small schools also, a short summary is giver in the
following pages.

The goal of the formula is a cost estimate for the four major
functions a physical plant department typically provides:
administrative and professional service, building operation and
maintenance, grounds maintenance, and cleaning. To this total, the
physical plant administrator adds estimates for utilities and
additional services assigned to his particular department. The
formula operates by deriving personnel requirements from gross floov
area and then deriving material costs as a ratio of personnel costs.

Assumptions. Three major assumptions underlie the method:

1. The ratio of material costs to labor costs used for
these four categories are fairly typical of the
broad spectrum of institutions of higher education.

63
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2. The general mix of buildings at a particular school
contains enough compensating types to allow a formula
approach to budgeting. Buildings can be typed in
numerous ways, but the major classifications nearly
all include a compensating viriety, as the following
examples suggest:

A. Purpose--general-use types f.r classrooms,
offices and teaching laboratories; and
special-use types for libraries, gymna:ia
and research laboratories

B. Structural Materials--frame, masonry and
prefabricated panels

C. Structural Systems--wall-bearing, beam-and-slab
woncrete, flat slab concrete, and structural
steel

D. Age--old structures with simple mechanical
systems and new ones with complex systems

E. Size--high-rise with elevators and low-rise
with walk up stairways

3. Geographic and climatic conditions also tend to
compensate. The cost of removing snow at a northern
school, for example, is balanced by the cost of
irrigating and maintaining the grounds through the
winter at a southern school.

Variables. Three major variables complicate the computations:
hours of operation, intensity of use and intensity of landscape
development. In its simplest form, the Weber Formula is based
on a class week o 45 hours, a ratio of 190 square feet per
full-time equivalent student and a campus whose fioor area
equals 25" of its land area. For each variable a separate
multiplier has been graphed to adjust the formula to a variety
of other campus conditions. These multipliers are used about
half way through the computations.
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Elements.

A=

The major elements of thg formula are:

Gross square footage of floor space the
physical plant department operates and
maintains.

B = Personnel required to perform desired
functions.
C = Projected average annual earnings of
personnel.
D = Numerical multiplier for computing the
material component of, the bu..:t.
8,000 = The constant indicating the number of
gross square feet this formula assigns
for each man under optimal conditions.
10,000 = The constant indicating the number of
gross square feet per man assigned
under minimal conditions.
Formulae. The heart of the approach is the following formulae:
A
8,000 (under optimal conditions) = B and BxCxD = Annual Budget
Requirement.
A
70,000 (under minimal conditions) = B and BxCxD = Annual Budget
Requirement.
Computations. Computing the budget according to these formulae
~equires six steps. Figure 2-4 is an example illustrating

how to apply these formulae to a given set of data.

Step

One:

Betermine accurately the gross square footage of floor space to
be served by rhe physical plant, and divide by 8,000 for
optimum personnel requirements or by 10,000 for minimum
personnel requirements.
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S E ep Two:
Distribute personnel across the four {4) major subdivisions
using the following percentages. -
1. Administrative and Professional Services... 5% )
2. Building Maintenance and QOperation......... 25%
3. Landscape and Grounds Maintenance.......... 10% ) 100%
4, Custodial Services..eeeveerieesesoeeonnenes 60% )

Step Three:

At this point, adjust this personnel total for the first two
variables--hours of operation and intensity of use. From
graphs A and B, choose the appropriate multipliers and
multiply the 100% personnel total by them. Graphs A and B

are identified as Figures 2-5 and 2-6.

Handle the variable for landscape developmert differently.
After selecting the multiplier from graph C, Figure 2-7,
apply it to tle 107 number allotted to the Grounds D1v1s1on
only, not to the 100% personnel total.

Add these three results to the original 100% total to produce
an adjusted number for the staffing requirement. Repeat step
two by redistributing these positions across the four divisions
according to the percentages given.

Step Four:
To determine the salary costs, multiply each adjusted personnel
total by the average annual salary projected for that division.

1. Multiply the number of personnel required for
Administrative and Professional Services by the
projected annual average salary for this group.

2. Multiply the number of personnel required for
Building Maintenance and Operation by the proJected
annual average salary for this group.

3. Multiply the number of personnel required for
Landscape and Grounds Maintenance by the projected
annual averagye salary for this group.

4. Multiply une number of personnel required for
Custodia! Services by the projected annual average
salary for this group.

5. Add these products to determine the total Salary
Budget.

Each labor total proves a base for estimating material costs in
that category.
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1. Gross sq. ft. of Academic and Support Bui]dings e

(excluding dorms and auxiliary enterprises

PUTA
.. 400,000 sq. ft.

2. Total ACreage......eoeeevens Ceereaea Ceererereetanaeanes 20 acres
3. Enrollment FTE. .. vieivuninronrnanerosononsennansosas ... 1,600 FTE
4. Hours of Operation (Day and Part time Night)............ 60 hrs/wk
5. Projected Average Annual Salaries:
3. Administrative & Professional Personnel............. $10,000.00
b. Buildings Maintenance & Operations versonne] . $ 8,000.00
Cc. Grounds Personnel......ccvveveeeneeecncnnnoes . . $7,000.00
d Custodwa]mPetgggqgll,.lL.,....i,., ............... .. $ 6,000.00
RESULTS OF OMPUTATIONS
Step One MINIMUM OPTIMUM
Ytengn Db StTea (Phyaieal Plant) 1 person/10,000 GSF
Rt reg JﬁaJ”/"q (Fhysical Plant) 1 gerson/ 8,000 GSF
toaqutael Popsomneles oo vees Ceveesensenes ceves 40 a0
st2p Two
W7 = Almintaipative 8 Professional Personnel......... . 2 3
“Lv = Byl ldinga Maintenanee 4 Jrerations Persomnel..... 10 12
NS = dpounds Fopsonmnel e vieieneees Ceceseterseareanes q 5
00% = custodinl Fersomnel. oeieiiiiicisiiisiisanns 24 30
TOTAL STAFF BEFORE ADJ USI’MENI"? 49 50
Step Three
For multipliers see Graphs A, B and C,
Allusntmont For dpaph A, Hours of ”paration:
2O hpat/19k = 1 180 essasosssnnonssnnsnns teeecesenas + 7 + 9
Adfustment Fop eaph B, [ntensaby of lsze: .
400,000/ 1,600 = 250 250 GSF/FTE. e onnas veenae - 4 -0
AL ustmont fop GRIIIDE STAFE ONLY:
10 Acres Bldgs + 40 Aeres Land requives 1.25 Ttaff.. + 1 +_2
Net Adjustment + 4 + 6
TOATAL STAFF AFTER ADJUSIMENTS 44 56
Step Four
prrec YR CLARBR, RUTINT :
Ldmin g dpo# (2 2 $10,000) ( 3 x 310,000)... $ 20,000 $ 30,000
“ip ooy Mese (117 &t 8,000) (14 2 & 8,000)..... 88,000 112,000
Jponends (5 x & 7,000) (628 7,000)e... 36,000 42,000
Caatodil 28 x f f,000) (33 x § 6,000 ... 156,000 198,000
41 Total Staff 56 Subtotal  £289,000 3382,000
Step Flve
LR RS '/‘."I)‘ ':
Whet g Ipost (220,000 & L087) (& 30,000 2 J0R7).. & 1,740 4 2,610
Deorow e (052,000 & .420) (8112,000 x .429).. 38,852 48,048
ORI (2 35,000 2 .423) (& 42,5000 x .429).. 16,016 18,018
K i (.“711 200 x J11.) (138,000 x .111).. 159, 840 713,780
Subtotal  <©816,447 3088,456
Step S1X
AR T I C AV FR5 K N7 v o Erldties and
gl arir Symes e ol med o Physieal Plant such as
’ g )
B T B 3299 ,000 »382,000
‘ e e e ee e ettt 215,447 n88,456
Yo e STNUAL BUNGES SpITRRMENT  $514,447 w670, 456



Formula Budgeting for Physical Plants of Universities and Colleges
ADJUSTMENT TO BUDGET FORMULA

HOURS OF OPERATION

168

160

140

120

100

80

Hours of Use per Week

o0 - /

45
40 : 7

e

20 "

-
0"‘/
& & g 8§ 8 & § %8
o o) o (&) o - - - -
Multiplier
GRAPH A
Figure 2-6.
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ADJUSTMENT TO BUDGET FORMULA

INTENSITY OF USE

300

280

\

\

260

240

220

N
o
o

T
o

®
o

160

140

Gross Area per FTE Student

120

100

80

60

40

0.70

GRAPH

Figure g-8.

B

69

0.80

0.90

Multiplier
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Formula Budgeting for Physical Plants of Universities and Colleges
ADJUSTMENT TO BUDGET FORMULA

INTENSITY OF LANDSCAPE DEVELOPMENT

100

N\

\

e

Ratio of Land Coverage by Buildings (Per Cent)

25
o
s % 8§ < & 8 8§ 8
o o - - - - - -
Multiplier
GRAPH C
Flgure 2=7,
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Step Five:

Develop the materials-and-supplies costs by using the
multipliers shown below. Derived from extensive historical
records, they reflect the materials-to-costs ratios typical

for these service categories. For example, Buildings
Maintenance usually spends 30% of its budget allotment on
materials and the remaining 70% on labor. Use the multiplier
30/70 (or 0.429) with the labor total for Buildings Maintenance
(Step Four, No. 2) to find the material costs for this
category.

Here are the appropriate operations, ratios and multipliers:

1. Multiply the labor costs for Administrative and
Professional Services Costs (Step 4, No. 1) by
8/92 or 0.087.

2. Multiply the labor costs for Building Maintenance
and Operation Costs (Step 4, No. 2) by 30/70 or
0.429.

3. Multiply the labor costs for Landscape and Grounds
Maintenance Costs (Step 4, No. 3) by 30/70 or
0.429.

4, Multiply the labor costs for Custodial Services Costs
(Step 4, No. 4) by 10/90 or 0.111,

5. Add these products to determine the total Materials
Budget. :

Step Six:

Add the Materials Budget found in Step Five to the Salary Budget
found in Step Four for each of the four services provided. The
result is the total budget required annually for the four
functions in the formula.

e major advantage of a formula based on labor costs is that it
accounts for inflation by projecting annual increases in labor costs,
probably the most reliable general cost index. One of the
disadvantages derives from the fact that personnel performance and
productivity can vary widely enough across the country to weaken the
validity of the 8,000 and 10,000 square-feet-per-man constants. In
choosing which number to use, the administrator will have to make a
difficult judgment based on his knowledge of factors such as worker
morale and training and local economic conditions. The value of
uniform records for this decision cannot be overemphasized. They
provided the basis for developing this formula, and maintained for
even three years can provide the basis for adapting it to an
institution of any size in any location.
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A final point about budget preparations: Anticipate new
expenses. The most obvious and simplest to predict are those
occasioned by new buildings. From experience records of similar
structures, administrators can project with fair accuracy the
operation and maintenance costs for each new building that "goes on
the line." More difficult to predict are repairs of deteriorating
systems and structures. In these cases, the best information comes
from the tradesmen who Tive with each building and its problems
throughout the year; they can tell when the air conditioning is
1ikely to fail or when a roof must be replaced. Most difficult to
anticipate are costs for emergency work. The special records
discussed earlier related to emergencies such as natural disasters
are the only sources of information. From these, administrators
can compile a line item request for contingency funds.

PRESENTING THE BUDGET

Budget time is the single most critical period of the year for
the physical plant department, since appropriations can determine
the success or failure of its programs. Unfortunately, even the
best-planned budget can suffer if not presented properly to
decision-making authorities. If a department perenially comes up
short of its request, it may not be asking in the right way. What
follows are a few sugge.tions on how to present a budget.

Accuracy and completeness are essential to budget presentations.
Accuracy means no padding--a practice tempting to the administrator
who assumes cuts are always coming. Budgets should express only the
department's real needs. With good experience records, the director
can provide hard data to persuasively back up his requests. Over the
years accurate requests will build up a backlog of honesty that will
pay off in better allocations.

Completeness means providing for each line item an explanation
of the consequences of cuts or delays. Cliches about "“a stitch in
time" and "an ounce of prevention" are appropriate here. Deferring
maintenance work can easily skyrocket the project costs many times
the original estimate.

The intangible consequences of widespread cuts should also be
explained. One is Tow morale among plant tradesmen and custodians.
When the job ioad becomes unrealistically large, employees become

72
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discouraged, develop a "what's-the-use attitude," and unconsciously
decrease their output. Other problems grow out of the general
deterioration of the educational environment--problems such as
Tower morale among students and faculty, disrespect for property
and vandalism.

To convey his budget message, the director should compile
illustrations, including line graphs, bar graphs and even cartoons
like the one shown in Figure 2-8. These devices might be useful
to financial administrators when they carry the department's
requests to the trustees or legislators for approval. The director
cannot expect anyone else to tell his story better than he can. He
might, therefore, also provide his superiors with handouts that
organize supporting evidence and verbalize the requests exactly in
his words.

THE INTERNAL AUDIT

A final but essential element in an effective budget program 1s the
internal audit. Although few small colleges can afford a staff
auditor solely for the physical plant department, every college
needs some kind of regular internal examination of its financial
system. If the physical plant department does not have an auditor,
it should use the college auditor. If the school does not employ
one, the institution should contract with a private professional
for periodic checks.

An audit is essentially a review and appraisal of the financial
program either ‘» toto or in part. This review and appraisal focuses
on the following factors:

Adequacy of accounting, financial and operating
controls;

Compliance with established policies;
Quality of performance;

Quality of the information management receives and
compliance with governmental and insurance regulations.

s . "3
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Two additional functions deserve special note. First, the
regular audit serves as a primary safeguard against fraud and
dishonesty. Secondly, it keeps honest administrators alert. As
stewards of other people's money, they know they must account for
their stewardship through the audit when their decisions must
withstand critical scrutiny. The strong administrator does not
hesitate to make an unusual decision in an exceptional case, but
he should record the reasons for his decision while his memory is
fresh. Otherwise, the auditor may misunderstand the situation.
The auditor, of course, should be disinterested: he should not
be engaged in the activities he reviews and appraises.

The Institute of Internal Auditors sums up the purpose of a
regular audit:

The overall objective of internal auditing is
to assist all members of management in the
effective discharge of their responsibilities,
by furnishing them with objective analyses,
appraisals, recommendations, and pertinent
comments concerning the activities reviewed.
The internal auditor, therefore, should be
concerned with any phase of business activity
wherein he can be of service to management.

PLANT INVENTORY

At most colleges, an inventory of assets is the primary responsibility
of the chief business officer, but he will often delegate a large part
of the job to the physical plant director. The physical plant
represents a considerable portion of the school's financial worth, and
its elements should be recorded at value, just as the revenues,
investments and endowment funds are.

Inventory policies differ widely among educational institutions,
because each :¢chool has different informational and control needs.
For inventory purposes, however, most schools employ the following
classifications for recording their physical plant assets:
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1. Land. A1l parcels or tracts owned by the college

2. Buildings. ATl structures and permanently affixed
equipment such as built-in furniture and machinery

3. Improvements other than buildings. Items such as
gate, streets, walks, conduits, pipe tunnels, trees,
and landscaping

4, Equipment. A1l movable pieces including library
books, art collections and even livestock

The equipment category requires further explanation. To
distinguish a piece of equipment from expendable supplies, many
schools define is e uipment any item having a unit cost of $100 or
more and a life expectancy of two years or more. Should this method
leave the inventory cluttered with low-cost items, the minimum value
can be raised.

When an item, be it a library building or a lawn mower, goes
onto the inventory, it must be numbered and checked periodically
for an up-to-date record of its current use and condition. The
task of marking the items usually falls to the physical plant
department. The major marking techniques used include stencils,
electric burning devices, wiud and metal punches, gummed plastic -
labels, and tape.

.,g'

g
L

A

ESSENTIAL RECORDS

Inventory responsibilities usually are divided between the
business officer who maintains land records, and the physical plant
director who provides surveys and appraisals whenever the school
contemplates buying or selling a tract. The inventory supervisor
takes charge of the movable equipment inventory. The physical plant
director keeps records for buildings, utilities, improvements, and
movable equipment assigned to his department.

The essential information he keeps for each building is date of
construction or acquisition, cost, source of funds, location, use
and all pertinent technical data. This technical information consists
of a complete description of the structure, including reduced scale
plans, floor plans, area and volume totals, construction materials and
"as-built" drawings updated for a1ny subsequent remcdelings,
renovations, and alterations.
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For improvements other than buildings, such as gateways and
fencing, the essential information would be simple subsidiary
records showing date of construction or acquisition, original cost,
subsequent costs, and all pertinent technical data. For equipment,
the director simply follows the established procedure of the
business officer or the inventory supervisor. Figure 2-9 shows
a typical Inventory Record. '

A well-organized inventory system benefits management by showing
which items are currently in use in each department and wnich are

~surplus available for interdepartrantal loan or resale. When the

&

plant ledgers are set up by department, the inventory assigns clear
responsibility for use and upkeep of the equipment. It quickly
reveals any unexplained disappearances and thereby discourages

theft. Finally, an inventory is important for the insurance program:
It designates the value of insured items involved in loss claims, and
it often produces reduced premiums.

INSURANCE

The importance of an adeguate insurance program is obvious. What
constitutes adequacy, however, is not always self-evident, especially
to one unfamiliar with the insured items. Although the business
officer will usually take charge of the total program or appoint an
insurance officer, the physical plant director should inform himself
about insurance principles and problems. As resident authority on
the land ardbuildings, he should be prepared to advise the insurance
officer about items requiring coverage and to review insurance
policies. Therefore, periodically with the responsible administrator
he needs to familiarize himself with the following insurance
coverages:

1. Property. This kind of policy may be needed because
the standard fire policy only insures against loss by
fire and lightning.

2. Extended Coverage. A special endorsement to the standard
fire policy protects against loss from windstorms, hail,
explosions, riots, smoke damage, and other hazards.
Extended coverage is usually required by the lender
whenever a building is pledged as security.

(N
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3. Boiler and Machinery. Fire policies also do not
cover 1oss from failure or explosion of boilers or
other pressure vessels. A separate policy is needed,
but it should be coordinated with fire and liability
coverages.

4. Elevator. Standard comprehensive liability policies
do not cover loss from malfunctioning elevators. A
separate policy is required.

5. Builder's Risk. In many cases the builder will be
required to provide protection as part of the cost
of the building. Often, however, the owner will add
coverage progressively, usually at one month intervals,
to cover the completed portions against fire, windstorm
and the other risks discussed above. Such policies
should also extend to materials and equipment on the
site but not yet installed.

For information on these questions, the director should consult
the chief business officer for guidance and might also refer to
RISK MANAGEMENT AND INSURANCE by John F. Adams, published by the
National Association of College and University Business Officers.

Any insurance program requires pesriodic inspections.
Representatives for the underwriters will make such inspections to
see that the grounds, buildings and boilers are hazard-free, and
that the security system, fire warning alarms and sprinkler networks
all are functioning adequately. In short, they will want to assure
themselves that the physical plant operation is one that minimizes
the risk of large claims. The physical plant director should
appoint a staff representative to accompany the insurance inspectors,
and to note all his criticisms. Every physical plant dzpartment
should have its own safety inspection program, but insurance
inspections may spotlight previously unnoticed problems.
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Chapter 2
FINANCIAL ADMINISTRATION

PHYSICAL PLANT
MATERIALS AND SUPPLIES

There are several good reasons for central stores in small
institutions: a ready supply of commonly used items, reduced
delivery time and savings through quantity purchasing. The
disadvantages are increased costs for planning, staff and facilities.
Foremost among the administrative problems are developing a good
working relationship with the purchasing department, ordering
econogic quantities, controlling inventory and keeping accurate
records.

+

PURCHASING

Common sense and experience dictate that purchasing and central
stores be separated to minimize the potential for collusion and
dishonesty. They also dictate that physical plant and purchasing
work closely. Principally, this means agreeing on procedures to
cover routine reordering and emergency procurement. When one
department is constantly circumventing established procedures in
order to get its work done, it is time to restructure the method.

The ideal relationship works something like this: The
appropriate physical plant employee has responsibility for
determining quantity, quality and timing for supplies and materials.
If hewants to insure quality by specifying brand names, he gives the
purchasing agent a choice of three to work with. The purchasing
agent, on the other hand, has the final responsibility for
determining the particular vendor and the best price.

The best way to manage ordering and other internal problems
of central stores is through a planning committee made up of
employees from major divisions of the physical plant department and
purchasing. Therefore, an experienced plumber, for example, would
recommend the proper quantities and specifications of pipes and
fittings. Carefully kept records from several years also indicate
future needs accurately enough to guide reardering of major items.

80
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Chapter 2
FINANCIAL ADMINISTRATION
Physical Plant Materials and Supplies

To simplify ordering and inventory controls, J. Leslie Hicks
of Denison University developed the 80-20 theory, one of the few
formula approaches to these problems. After analyzing commercial,
industrial and educational operations, Hicks found that 80% of the
inventoried items usually represent only 20% of the inventory's
dollar value, and conversely that 20% of the items usually constitute
807 of the total value. Since the cost of carrying an invento:y
usually runs 16 2/3% of the inventory value, he recommends:

1. Ordering only a one-month supply of high cost items
totaling 80% of the dollar value; and

2. Ordering a three-month supply of the low-cost items
totaling 207 of inventory value.

These percentages should be adjusted whenever the purchasing
department can benefit from price reductions.

)
L=

INVENTORY LEVELS AND CONTROLS

The following procedures help maintain an efficient inventory
control system.

1. Let the planning committee determine inventory
levels to rule out excessive purchases and
shortages.

2. Have this committee establish and periodically
review purchase quantities, ordering levels,
quality levels, and minimum and optimum inventory
levels for each major supply.

3. Centralize under one department all physical
inventory handling, such as receiving and storing.

4. Keep perpetual inventory records to the maximum
extent justified by cost.

5. Arrange with the int2rnal auditor for a periodic
physical inventory.

6. Check receiving operations to insure that all items
are counted and verified for compliance with
specifications.

h o




RECORDS

Two

Chapter 2
FINANCIAL ADMINISTRATION
Physical Plant Materials and Supplies

Prepare receiving reports for the busiress office.

Insist that all withdrawals be supported by issue
tickets identifying the work order and buildings
involved.

suggestions about simplifying stores records:

Dispense with detailed inventory cards on storage
bins. It is usually sufficient to note the minimum
stock and ordering levels on bin labels.

Dispense also with accounting for broken lots of
small-value items such as nails and screws. As soon
as a keg or box is opened subtract the full amount
from the inventory total. The cost of record keeping
does not justify more detailed accounting.
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BUILDINGS MAINTENANCE
and OPERATION

ALONG WITH GROUNDS AND UTILITIES SYSTEMS, an institution's buildings
constitute its physical plant. Their maintenance and operation con-
sume a major portion of the physical plant department's annual
budget. To what end goes so much time, energy and talent? To keep
these structures functional, attractive, and economical to operate,
the ideal is to keep them ageless, the realistic, to maintain the
status quo and delay decay. '

And such a task is far from simple.

SCOPE

Buildivigs maintenance and operation requires an organization capable
of emergency, preventive and corrective work on a wide variety of
structures and systems.

The structural work alone includes foundations, floors, walls,
doors, windows, and roofs. It calls for men skilled in handling
concrete, mortar, masonry, wire mesh, steel reinforcing rods, flash-
ings, Tumber, and wall and floor coverings as varied as paint,
Tinoleum and vinyl asbestes. If the buildings maintenance and
operation division can only hire two men, one of them should be a
general purpsse artisan, probably a carpenter capable of working on
several ¢ these components; the other should be capable of at least
care of the systems within the structure.

: 84 ¢
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Chapter 3
BUILDINGS MAINTENANCE AND OPERATION
Scope

Systems to be maintained include wiring, pipes, ducts,
elevators, and escalators built into a structure. Such maintenance
calls for men capable of working on systems as complicated as
electrical lighting, power distribution, plumbing, air conditioning,
ventilation, compressed air, gas, fire alarms, and sprinklers.

With many of these jobs, airtight distinctions between
maintenance functions and operations functions would be arbitrary
and inaccurate. Although a majority of BM&0 work clearly can be
called maintenance, several important jobs can be called nperation
tasks; for example, adjusting a temperature control system or
switching a two-pipe system from heating to air conditioning cycle.
A few jobs, replacing filters in an air conditioning system, for
example, can be defined either way. Since the same personnel handle
all these tasks, this chapter uses the terms interchangeably.

An airtight distinction should be drawn between maintenance
and operations work that is traditionally budgeted within the BM&0
division and charge-back work performed as an extra service for
another department. The distinction between normal and extra
services is important primarily for budgetary reasons. When the
physical plant department performs major repairs, alterations and
renovations, it should be reimbursed from the budget of the asking
department or from a special fund set aside for these contingencies,
The same is true for maintenance and repair work on portable
equipment such as computers, microscopes, centrifuges, and other
equipment in the inventory of sther departments.

Protecting his budget requires that the physical plant director
draws clear distinctions and sticks to them. If he alters his
policy to help people with problems, he may seriously erode his
budget. He also may inadvertently encourage unrealistic impressions
about his department's capabilities or encounter charges of
favoritism. To protect the budget the work order system must
include clear procedures for recor 1ing charge-backs and reimbursable
jobs.

85



Chapter 3
BUILDINGS MAINTENANCE AND OPERATION

PHILOSOPHY

Another distinction worth stressing pertains to maintenance
philosophies. The two concepts that prevail in the general
maintenance field and often clask on particular campuses are
corrective maintenance and preventive maintenance. The first
attitude emphasizes dealing with problems after they occur and

is a necessary element in any adequate maintenance program. When
the corrective approach comprises the institution's total program,
as it often does when budgets are anemic, it quickly leads to crisis
main ~mance--in the long run, the most expensive kind of program.

Preventive maintenance emp!asizes finding and fixing potential
problems before they disrupt building operations. Although a good
preVentive maintenance program requires an initial outlay of time
and money for proper organization, it usually returns the cost many
times by minimizing potential damage, reducing emergency overtime
wort and eliminating expensive rush purchasing. A preventive
maintenance program can support but never supplant a corrective
program.

ORGANIZATION
AND
STAFFING

To handle preventive, corrective and emergency maintenance, the BM&0
staff at a large university might properly employ a dozen groups of
specialists in various building trades, with each group operating
under several supervisors. At z small college, however, the
maintenance staff often consists of a handful of generalists--men
who are jacks of several trades. The supervisor often is the plant
director.



Chapter 3
BUILDINGS MAINTENANCE AND OPERATION
Organization and Staffing

To build a staff at a small school, the director begins with
the folluwing basic tradesmen:

A carpenter, hopefully one who can handle cabinetmaking,
hardware, locks, screening, glazing, puttying, caulking,
and furniture repair.

An electrician, trained in both 1ighting and power.

A mechanic, who also can work as a plumber and
steamfitter.

A painter, who also can glaze, putty, caulk, spackle,
ang perhaps lay asphalt and vinyl asbestos floors,

install insulation around pipes, and who is familiar
with most kinds of surface coverings ard coatings.

The next additional staff would be a carpenter's helper,
followed by a second mechanic. Adding another mechanic allows the
department to divide pipe work into heating and cooling; for
technical reasons, one man is seldom strong in both fields.

Other specialists needed, in order of descending importance,
are a combination roof and sheetmetal mechanic, a mason, a machinist,
and a welder. '

Staff organization in small schools usually is fairly simple
with individual tradesmen reporting directly to the director,
buildings superintendent or possibly a shops foreman.

Samples of suggested organizational patterns are shown in
Figures 3-1 and 3-2.

RECRUITING

Finding reliable and skilled tradesmen is difficult, especially
in areas where educational institutions cannot match salaries
offered by the construction industry. Chapter i, Personnel
Administration, offers some general recommendations on recruiting.
Of those suggestions, the ones most pertinent to maintenance work
are:

o
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EXAMPLE OF ORGANIZATION FOR BUILDINGS MAINTENANCE & OPERATION
Hypothetical case No.2.

500,000 Gross Sq. Ft. of buildings-Enroliment between 1000-1500 F.T.E. students
Complement |2 to IS persons

TDIRECTOR OF PHYSICAL PLANT |

BUILDING MAINTENANCE & OPERATION

Fonores

FUNCT.ONS/DUTIES

SAME AS FIGURE 3-L

STRUCTURAL
MANT. & OPER.

1

Foreman Multi

.ﬂ..?aao (working) |

1

Carpenter

__

| Painter J

[ Hieper (mutti-trade]

FUNCTION
DUTIES

SAME AS FIGURE 3.

SYSTEMS PREVENTIVE
MAINT. & OPER. MAINTENANCE
1
Foreman Mech. Handy man
(working| _
|
Electrician Handy man
Helper(Elect.)
m..!n._._ozxc TIES FUNCT! _ozwm:._._m S

SAME AS FIGURE 3-t

|

FIGURE 3-2.

SAME AS FIGURE 3-1

L

[ "POSSIBLE OTHER 1
| ASSIGNED FUNCTIONS |

-

CENTRAL HTYG. P

NOTE 1.

LOGICAL ASS'T. TO PHYSICAL

PLANT DIRECTOR

LANT |
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Chapter :
BUILDINGS MAINTENANCE AND OPERATIOM
Organization and Staffing

1. Promote from within, whenever possible. This tactic
insures that the institution and applicant each know
the other's strengths and weaknesses.

2. Ask staff personnel to recruit candidates. Staff
tradesmen should be able to recommend qualified
tradesmen in the area, and they would be unlikely
to rﬁcommend men whose work would reflect poorly
on them,

3. Recruit from the armed services. Their tradesmen
are usually well trained in one skill and familiar
with several >thers. Navy machinist mates, in
particular, often have proved especially appropriate
for the handyman work that prevails in plant
maintenance.

4. Recruit from the construction industry. Although
educational 1nstitutions can seldom match salaries
paid in a high-growth area, they can offer certain
compensating benefits such as year-round salaries,
indoor work, and pleasant environment. Such
benefits often are attractive to older tradesmen
weary of working gytdoors in rough weather.

TRAINING

Since few small schools are able to provide much formal training
in skilled trades, most on-campus training comes from on-the-job
association with more skilled personnel. To help upgrade employees
all schools should, however, attempt some kind of formal training; at
least, a monthly classroom session in which supervisors or senior men
cover topics of general interest, such as blueprint reading and job
estimating.

To further prepare employees for advancement, the school alsc
should encourage participation in relevant off-campus programs. Many
trade schools offer correspondence courses and evening sessions.
Equipment manufacturers periodically provide short training courses
covering maintenance, operation and repair of their products. The
Association of Physical Plant Administrators regularly schedules
workshops on aspects of plant maintenance.
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Chapter 3
BUILL i3S MAINTENANCE AND OPERATION
Nrganization and Staffing

The best ways to encourage employees to participate in such
programs are to pay the tuition and travel expenses and to continue
salaries during absences. One risk is that as men become
better-trained they may move on to better-paying work. In return
for training, however, the instituion might ask employees for a
commitment to work for a reasonable period after training to enable
the institution to recover its investment.

The BM&O division also should emphasize the importance of
awareness of new methods and materials. To keep current on his
trade, the employee should read trade magazines, newsletters,
workshop papers, and building materials catalogs regularly. The
physical plant director must make these conveniently available.

" SHOPS AND TOOLS

Ownership of the hand tools tradesmen require to accomplish
assigned tasks varies between institutions. Some schools issue all
hand tools, usually on memorandum receipts to permanent employees,
while others make employees furnish their own. This should be
explained at time of employment.

As the institution grows, the maintenance force is refined from
general purpose mechanics to specialty tradesmen. The development
of small basic shops for the various trades, usually accompanies
this growth. By encouraging recommendations on priority purchase of
fixed equipment, a supervisor or director insures the future
acceptance and usage as shop equipment is added.

Examples of equipment recommended for the four basic shops,

carpentry, electrical, mechanical, and paint are described in
Figure 3-3.

Y . 91
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A SUGGESTED EQUIPMENT LIST FOR STARTING INDEPENDENT SHOPS
1. Tilting arbor saw, 12" 5. Wood cutting band saw, 14"
w/25" max. rip to right of 6. Drill press
blade, base-mounted 7. Belt sander, 6"
2. Long bed joiner, 8" 8. Bench grinder
3. Radial arm saw, 10" 9. Jig saw, 24"
4. 2-way panel saw I10. Floor shaper
: ) 'ELECTRIC SHOP )
1. Testing Equipment: 2. Electric Motor Analyzer
a. Volt-amp ohmmeter, 3. Phasing tester
recording type (high & low voltage)
b. "Megger" 4. Pipe threaders
¢. Tachometer 5. Pipe benders
d. Pipe and cable locator 6. Stud gun or hole shooter
(electronic)
e. Foot candle meter
PAINT SHOP
1. Extension ladders: 3. Paint spray equipment
a. 24" 4. Drop cloths
b. 40! 5. Paint can shaker
¢c. 60' (if necessary) 6. Adequate supply of brushes,
2. Step ladders: rollers, pails and trays
a. 8!
b, 6'
) MECHANICAL SHOP
(Plumbing, Steamfitting and Refrigeration)
l. Pipe machine for cutting and 5. Bench grinder
threading up to 2" with 6. Drill press, small
ratchet-drop head threaders 7. Oxygen/Acetylene cutting and
2. Sturdy hench with pipe vise soldering outfit
3. Pipe wreaches: 8. Prest-o-lite copper sweating
a. 36" tools
b. 24" 9. Portable sump pump for
c. 18" manholes
4. Powered augur f r clearing
sewer stoppag:? -
Figure 3-3.
| 92
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Chapter 3
BUILDINGS MAINTENANCE AND OPEPRATION

CONTRACTORS

To suuplement its staff a BM&0 division at a small school often must
engage private contractors for:

1. Specialized work. Few small schools can afford
full-time men trained for jobs such as welding
a structural member, sandblasting an exterior
wall or tuckpointing masonry. Because of greater
specialization, research and experience, private
contractors may be able to perform certain jobs
more economically than in-house staff. Elevator
maintenance is a common example.

2. Crash programs. Frequently BM&0 must finish large
jobs ir a short period of time. Painting dormitories
during semester breaks, or decorating the campus for
commencement are occasional tasks that requ re more
men than the division normally employs.

3. Emergencies. Flood, blizzard, fire, hurricrane or
riot aiso may require addition of numerous men with
varied maintenance and repair skills. In most such
cases, the physical plant department pays for the
extra help out of its operating budget and then
seeks reimbursement from its insurance carrier.

Although contract work often is a wise investment, certain
disadvantages deserve mention. With private firms, the physical
plant director has less control over the type of men working on
campus, a fact which can cause additional security problems. An
additional consideration: Contract workers are primarily
committed to making a profit. They may, therefore, be less
concerned than good staff personnel with doing the best possible
work for the institution, : :

Keys to contracting work are:

1. Choose reliable firms. The low bidder may not
always be the best man for the job, especially
when the low bid cannot be traced to some economy
methods. Check the fivm's references, previous
work and personnel, if possible.
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Chapter 3
BUILDINGS MAINTENANCE AND OPERATION
Contractors

2. Compile accurate specifications. For maintenance
work, the director could take bids on Tump sum or
on time-and-material basis. Specifications should
be reviewed yearly for weaknesses and revised when
necessary. APPENDIX 3-A is a sample specification
for exterior painting.

For many recurring jobs such as roof repair, the
director may want to keep a proven .ontractor on
call. For such on-call work, the director should
know in advance the contractor's charges, including
his overhead and profit maikup. On-call contracts
often include an option to renew after negotiating
an inflationary factor for the ensuing year. In

no cases should the school s1ip into an open-ended
arrangement with a private contractor.

3. Review the contractor's work. In some cases the
director himself should inspect the work for
compliance with the specifications. Usually in-house
tradesmen perform inspections while work is in
progress and approve the project before final
payment is made.

4. Contract bidding and awards. These should be handled
in such a way that fair competition is assured.
Another office, such as business office or purchasing,
should handle or participate in bid openings to guard
against any charges of collusion or favoritism.

PREVENTIVE MAINTENANCE

The genaral purpose of preventive maintenance was discussed
earlier--to find and fix equipment before it fai's. Some of the
specific returns of a well-organized program are: reductions in
the number of large-scale repairs; amount of overtime emergency
work; frequency of expensive, emergency purchases; and down time
of equipment and facilities.

94
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Chapter 3
BUILDINGS MAINTENANCE AND OPERATION
Preventive Maintenance

Organization is the key to realizing these benefits.
Unfortunately, the growing popularity of preventive maintenance has
led to oversimplification and misconception about procedures.
Preventive maintenance means more than simply assigning men to
wander through buildings listening to the equipment and looking
for work to be done. Following is a discussion of the organization
of essential elements of &n effective program: work instructions,
work inventory, work assignments, and basic records.

WORK INSTRUCTIONS

In general, preventive maintenance consists of inspecting,
cleaning, lubricating, tightening, adjusting, and replacing worn or
damaged parts where necessary. Tasks most frequently performed by
preventive maintenance mechanics according to a survey at one large
university were related to servicing: .

Air compressors Hardware on doors, windows,
Building surfaces, bathrooms, etc.
exterior and interior Light bulbs
Closet doors Light fixtures
Door hinges Locks
Drains Mechanical rooms
Exhaust fans Motors
Fan belts Pumps
Faucets Shower valves
Filters Toilets

WORK INVENTORY

Job assignments at each school, of course, must be tailored to
its buildings and equipment, their number, types and ages. To
develop accurate job assignments and instructions, someone--the
physical plant director or a preventive maintenance mechanic--riust
carefully inventory all preventive maintenance tasks.
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BUILDINGS MAINTENANCE AND OPERATION
Preventive Maintenance

One part of the preventive maintenance tasks inventory covers
general maintenance jobs spelling out instructions such as:

Inspect buildings in area and report all deficiencies you
cannot correct to the work control desk.

Keep mechanical rooms clean and orderly at all times.

Tighten or adjust door closers and wihdow locks and
hinges.

Keep areaways, stairwells and window-well drains clean
and free of debris.

Replace burned-out 1ight bulbs and fluorescent tubes.

Open clogged toilets and drains with plunger or hand
augur. If fixture requires power augur or must be
disassembled, report it to the work control desk.

Repair leaking water faucets and shower heads.

Such jobs are not assigned according to a regular schedule but
are done whenever a preventive maintenance mechanic dfscovers them
during his rounds, or whenever a building occupant points them out.
An important part of his rounds is a daily stop at the office of
the senior administrator or academic department to pick up job
requests turned in by building occupants. After inspecting the
complaint the mechanic should either correct the problem himself
or report it to the work control desk. To guide him, the
preventive maintenance supervisor should stress the importance of
not attempting jobs requiring considerable time, a high level of
expertise or additional men. When the preventive maintenance
mechanic reports the job to the work control desk, he should notify
the complainant about any anticipated delay.

In addition to listing general maintenance projects, the work
inventory must cover the wide variety of specific jobs necessary to
properly maintain building systems in operating condition. Certain
Jobs would be done only when necessary, but most are assigned
according to a regular schedule. This 1ist, therefore, is the most
impor%ant part of the work inventory, and the most difficult to
compile.

P
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BUITLNINGS MAINTENANCE AND OP_RATINM
Preventive Maintenance

To establish an equipment inventory, 1ist all pieces of
equipment in each building, review Operating manuals provided by
manufacturers, and identify all individual maintenance actions,
their recommended frequencies, and any special instructions. The
vork 1ist that results might include instructions such as:

1. Check all air filtering equipment weekly; clean when
needed or replace filters.

2. Check all equipment requiring lubrication and
lubricate when specified.

3. Clean and vacuum all finned ¢oils found in fan coil
units and air handling units.

4, Check fan belts weekly on all belt driven equipment
and replace when necessary with specified size.

5. Read all gauges and thermostats daily and report
abnormal readings to the work control desk.

WORK SCHEDULING

Organizing various jobs into a work schedule is one of the
trickiest aspects of establishing a preventive maintenance program.
Once the work inventory for equipment maintenance has been compiled,
the main problem is integrating tasks into the daily and weekly work
routines. While most preventive maintenance men can remember their
normal tasks, few can be expected to remember such infrequent tasks
as monthly valve testings, semiannual greasings and even annual parts
cleaning or replacement.

Once jobs have been defined from equipment manuals, thereafter
they should be filed for ready reference. Two filing techniques can
prove especially helpful for prodding memories.

91
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Chapter 3
BUILDINGS. MAINTENANCE AND OPERATION
Preventive Maintenance

1. Tickler Tabs. This technique requires one card for
each piece of equipment needing preventive maintenance.
On the card, perhaps a 5" by 8", identify the equipment
and its location and 1ist each type of maintenance
required along with the frequency recommended. Also
note parts, lubrications and supplies needed. Next to
each job, leave space to record tte dates performed.

To the top of the card attach a different colored tab
for weekly, monthly, semiannual, and annual jobs. A
sample file is shown as Figure 3-4, By .checking this
file regularly, the preventive maintenance mechanic

can find when each job was done last and quickly decide
when the next one is due.

2. Color-coded Cards. This alternative requires a different
color card for weekly, monthly, semiannual, and annual
work. Each card explains a particular job for a particular
piece of equipment and includes cross-references to all
other work needed. More cards are required under this
system, but each would have more room for 1isting important
gata, parts and supplies, and for recording dates of work

one.

To supplement color-coded files, the preventive maintenance man
can use floor space diagrams and campus maps to further organize his
work routine. On the maps and diagrams of his work area, he can note
all his major equipment maintenance jobs, using a color code that
complements the file system. '

With coded diagrams and job 1ists in front of him, the preventive
maintenance mechanic can then work out the most time-saving routes to
follow on different days. Since many jobs are not done daily, at a
minimum, several routes would be necessary. In one building, for
example, he might check certain floors only once a week while
inspecting the mechanical room daily. If special work requests occur
frequently enough, he might develop a different route every day.

Even though his routes vary frequently, time spent mapping the
best route is still time well spent. Such planning saves wasted steps
and reminds tue preventive maintenance man to carry appropriate tools
and supplies with him.
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PREVENTIVE MAINTENANCE PERSONNEL

It should be clear by now that preventive maintenance personnel
should possess a variety of skills and character traits. Ideally,
mechanics will come from a broad, multitrade background and bring
with them abilities for analyzing equipment breakdowns, estima’ing
work, coping with emergencies, and understanding operating
instructions for complex electrical and mechanical equipment.

Most importantly, they should be reliahle self-starters, men who can
be trusted to work on their own and perform competently. They should
also recognize their own limitations and not attempt jobs requiring
excessive time, greater skill or more men.

Finding such men is not easy, training them is difficult and
keeping them is even more difficult, especially when skilled
tradesmen generally conmand higher salaries and greater esteem.

Some schools, therefore, have tried to upgrade the job by
establishing a separate classification for preventive maintenance
mechanics and paying good men what they deserve. Orchestras usually
pay higher salaries to musicians talented enough to play several
instruments well, Why shouldn't physical plant departments do the
same ?

WORK ASSIGNMENTS

For assigning preventive maintenance work, two methods are
widely used: Zone Maintenance and Team Maintenance. Since the
advantages of nach offset the disadvantages of the other, many
schools combine these approaches.

Zone Maintenance

Under this option, one man basically is responsible for a
clearly defined area. One school, for instance, assigns each man
14 to 18 buildings, several others assign a maximum of 200,000 gross
square feet of building floor space per preventive maintenance
mechanic. The appropriate assignment depends upon the conditions
at each campus. In each zone the preventive maintenance mechanic
sets up a small shop where he keeps buildings plans, manuals,
records, tools, and frequently-used parts and supplies.
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His major tasks are those enumerated earlier: inspecting,
cleaning, lubricating, adjusting, and making small repairs--duties
which usually blend together on the job site. To guide his work,
he uses the equipment job inventory described earlier.

The advantages cf the zone method are: thorough coverage,
early discovery of developing problems, and on-the-spot repairs
that save unnecessary paperwork and travel time. The zone
maintainer becomes the resident expert familiar with the problems
and peculiarities of the areas, its equipment and its occupants.
One result is flexibility--he can schedule his work around special
projects and unusual working hours to avoid confiict with academic
and research programs. Another important benefit is psychological
motivation--a man carrying complete responsibility for a specific
area usually develops pride in his perform:.nce.

The major disadvantage to Zone Maintenanc2 stems frcm the
Timitations inherent in a man working alone. If he cannot unstop
a toilet with a plunger or hand augur, he must call in a crew or
contractor with a power tool. Although he can tighten door closers
to prolong their 1ives, he must call on a carpenter with shop tools
when closer repairs are necessary. He can replace most 1ight bulbs
but not ceiling lights in auditoriums and gymnasiums. Such work
requires extra men with high ladders and special equipment.

Team Maintenance

Some schools avoid the 1imitations inherent in the zone method
by using the team approach. In this system, a crew combines to
cover a large area. In a small school the area might include the
whole campus. In a sense, an area is simply a larger zone and the
team leader is the zone maintainer. It is the team leader or
supervisor who is the key to success of this approach. He must
spend most of nis time organizing the preventive maintenance work:
inspecting, making job 1ists, ordering parts and supplies, assigning
men, and reviewing their work.

Team maintenance allows a different type of flexibility.
Because of their number, a team can accomplish more jobs than a
single man. Under a good supervisor, however, only the necessary
number of men would handle each job; in some cases everyone on the
team might work alone to handle individual assignments if no large
Jobs are scheduled. Further flexibiiity comes from the ease with
which a team covers absences due to sickness, holidays and vacations.
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Complications attend this option, however. Because they cover
such a large area, team members may not become as familiar with the
territory and its troubles as the single mechanic might. Team
coverage makes pinpointing responsibility for unsatisfactory
performance more difficult. The final disadvantage is economic:
Many small maintenance and repair jobs do not require two or more
men, and featherbedding can occur, even under the best supervisor.

PREVENTIVE MAINTENANCE SHOP

Under both Zone and Team Maintenance, a small shop serving as
base of operations for mechanics is recommended for each major area
of the campus. Often these are located near mechanical rooms of
large buildings, and usually are stocked with the following:

Equipment Operating and Maintenance Manuals available
from manufacturers. -

Technical Drawings, preferably including the "as-built"
architectural, structural, electrical, and mechanical
prints for each building in the area.

Records,both inventories of equipment and preventive
work to be done and logs of work completed.

Supplies, primarily a small stock of parts and materials
most frequently used.

Tools, especially those usually found in the preventive
maintenance mechanic's kit.

Tool Kit

The basic tools a preventive maintenanse man should have access
to include:

1 Set Allen Wrenches 1 Fuse Puller

1 Broken Bulb Extractor 1 Grease Gun

1 Bulb Stick and Head 1 Hammer, Carpenter

1 Drill, Electric, 3/8" 1 Hack Saw

i Set Drill Bits 2 Ladders, Aluminum, Folding
1 File, 10" 1 0i1 Can

1 Flash Light (continued on next page)
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1 Pair Pliers, Channel Lock, 1 Test-O-Lite
12" 1 Toilet Augur
1 Pair Pliers, Electrician 1 Toilet Plunger
1 Pair Pliers, Needle Noese 1 Tool Pouch
1 Rule, 6' 1 Vise, Bench Type
1 Set Screw Drivers, 1 Water Key, 4 way
4 sizes 1 Wrench, Basin
1 3crew Driver, Offset 1 Wrench, Pipe, 10"
1 Screw Driver, Phillips 1 Wrench, Pipe, 14"

RECORDS

In addition to keeping equipment and work inventories and work
schedules, the maintenance mechanic should maintain concise daily
records of all work completed for each piece of equipment. Major
equipment jobs should be noted in two places--on a dated tag attached
to the equipment and on the inventory record kept in the maintenance
snop. These records, if properly kept, complete a work history for
all equipment in the area.

Maintenance personnel alse should post-report all work into the
department's work control system. Figure 3-5 shows a form for
reporting work time expended and materials used. In the time
consumption chargad to each job, the mechanic includes time allowed
for planning, ordering supplies, travel, clean-up, and vecord
keeping--a "portal-to-portal” approach. Since maintenance workers
also use time for planning, tool care, record keeping, coffee breaks,
resupply and the 1ike, a shop tine allowance of perhaps 15% of the
work day generally is acceptable.

WORK ORDER SYSTEM

The heart of an effective buildings maintenance and operations

program is the work order system which receives all work requests,
initiates action and follows the project through to completion.
Without well-organized work order control, many varied maintenance
tasks would not begin promptly, be completed properly or be accurately
recorded. Quicker response, greater efficiency, smoother coordination
and better records for long-range planning result from an effective
work order system. Administrative processes such as scheduling,
g¢fimating, coordinating, supervising and record keeping contribute

to a well-planned system.
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BEST COPY AVAILABLE PREVENTIVE MAINTENANGE

DAILY WORK REPORT
OEPARTMENT OF PMYSICAL PLANT

UNIVERSITY/COLLEGE

PM AREA - DATE
8idg. No. Bldg. No. | Bldg No. Bidg. No.

WORK
CATEGORIES

TIME [M'T'R'L [TIME[MT'RLU JTIME[MTR'L [TIMEIMNTRL
HRS | COST HRS.|] COST [HRS. | COST |HRS | coOST

_Air Conditioning
Carpentry

Electrical
Heating
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_Painting
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Plumbing | ]_ SN P

_Roofing
_Ventila