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Foreword

pRESENT
CAPITAL outlay investments in elementary and sec-

ondary school buildings, sites, and equipment in the United States
are being increased at the 'rate of about $3 billion annually.

Maintenance and operational services, important aspects of prop-
erty protection, educational progress, pupil safety, and plant effi-
ciency, are being provided in these facilities at a cost of more than
.$1 Million a year. This cost may be expected to ihmase as new
facilities are added. School plant management, like other phases of
the educational program, faces serious, challenges, making it impera-
tive that school officials have some knowledge of the I prihciples
and procedures involved ipMtool plant care.

This bulletin deals primarily with organizing and developing effi-
cient maintenance programs for school districts. Planned as a com-
panion bulletiN Administering the *Custodial Program will be con-
eerneil with practices and procedures involved in the day-to-day care,
or operational services, of school plants.-

It is hoped that these bulletins will be useful to thbse concerned
with orgniing, developing, improving, and administering school
plant maintenance and operational programs.

FRED F. BEAcii,
Director, Administration of
Avtate and Local School
SysteM8.

GLENN FEATIIRRSTON,
Assilitant Commisgioner,
Division of State and Local
School Systems.



Preface

piUBLICATMNS .dealing with school plant management fre-
quently devote space to articlestm various maintenance problems.

An some instances these problems are discussed al; segments of
brOader subject areas; in others, they form the basis of professional
magazine articles. In most cases, such discutsions are limited in
scope, being confined to certirn ell-defined aspects of the total
problem. They are usually scattered among many publications.

School administrators who desire help in organizing or in improv-
ing district maintenance programs may not have ready access to
these scattered sourcdo of informaion, or if such publications are
available, may not have iime to seerch out, study, and analyze the
available materials.

The'purpose of this bulletin is to bring together, in one document,
the collective "know-how" of many people whose experience enables
them to. give authoritative information on school inktintenance` pro-
grams. The ideas, practices, and iuggestions which have been used
in this bulletin have been virefully documented as to source.

The author wishes toacknowledge the use of all materials to
which reference is made, and to thank those from'whom helpful
suggestions have been received.
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SCHOOL PLANT operation and maintenance, two closely related
areas of school plant, management, constitute one of a number

of complex problems which confronts public school boards. An
essential factor in efficient school administration is a well organized
and properly functioning service for the operation and maintenance
of the school. plant. Operation includes thoie day-to-day services
and activities which are necessary to keep the physical plant open
and in a usable condition. Maintenance consists of those services,
activities, and procedures which are concerned with preserving,
protecting, and keeping buildings, grounds, and 'equipment in a satis-
factory state of repair. It covers a wide range of actin hies including
some repairs, replacements, renovations, and adjustments.

THE PROBLEM

The problem of school plant maintenance begins on the day the
school board accepts a buiNing from the contractor and continues
through.out the 'entire life of the building. Experience indicates
that in far too many instances school officials Jail to recognize this
fact. They seem to assume that a new building requires little or no
maintenance until it has been in use for several years. It is a mistake,
sometimes a costly mistake; for school officials to permit maintenance
needs to accumulate before they attempt to develop a planned main-
tenance program An adequate school plant maintenance service is
vitally important-to the pupils, to the educational program, and to the
community, because the welt:kept school building not only serves as a
shelter and a saool home for the pupils, but also as a tool of education
and frequently; the center of community life. It is essential that
school plants be so operhted and. maintained that they provide opti-k mufti service. Adequately planned, ell-built school buildings may be
so operated and maintained that-they fail to provide this service. On

b.)
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ORGANIZING TEES MADITZNANCI PROGRAM

the other hand, average or toSihetimes.mediocre buildings may provide
satisfactory service if they are properly operated and jnaintained.

The public school plant, usually planned and often financed
through cooperative community efforts, frequently represents the

.p,most` substantial as well as the most important dothmunity invest-
ments Dedkcatki to school and community uses and representing a
major community interest, the school plant. should be so maintained
that it merits continued community appreciation and adequate finan-
cial support. Good school plant management programs do not "just
Itappen," They .must be well planned, manned by competent per-
mannel, given a fatir share of the school district revenues, operated to
serve the best interests of the pupils, and thanaged efficiently. When
a program is carried on in this manner, it will not be difficult. for
school officials to justify maintenance costs.

Importance of Maintenance
It has been estimated that the present value of all public elemen-

tary and secondary school property in this country was between
and $30 billion in 1958-49. Present trends in school construction
indicate that approximately $3 billion will be spent for capital out-lay in 195%410. Future classroom requirements will be influenced
by such ?actors as the present backlog of needs, increasing birth
rates, normal school plant obsolescence, and population mobility.

Roth the existing facilities and those th t are to be added fromyear to year will require adequate mainte (44, if they are to func-
tion satisfactorily as tools of education. Importance of main-
taining these fikeilities lies not only in the nicessity for obtaining
optimum service from then but also for protecting the district's
financial invatment in them. It seems axiomatic that expendituresfor maintenance accomplish both purpmes. Such expenditures make
possible a cleaner, healthier, safer school environment, and purchase
additional years of usefulness, thus prolonging the interval between
replacement. dates.

Another significant point is that maintenance, if adequately
financed, consumes an important segment of the school, dollar. Thisis demonstrated by the faot that if a planned maintenance_programhas been followed by/ the school district, it is generally believed thatnot km than 5 percent of the district's current operating budget, afigure which seems to have national acceptance, will be required tosupport an adequate maintenance program.' For a new school build-ing it has been suggested that from one-half to 1 percent of the total

a Otto K. Fernand. How Many Custodians* Do You Need? Reims' Monagemesto Octo-ber 1 958, p. 8248.
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plant coat should be 'allocated annually for its maintenance.2 For
older buildings which have been properly maintained from year to
year, some authorities stiggest that from 1 to 2 percent of the current
replacement cost of a school plant should be budgeted for each year
of its maintenance.'

Arithougli the recommended minimum expendituret for school plant
maintenance is 5 percent of the total annual operating budget for
the district, reported data indicate that the school systems of the
country spend slightly less for this purpose. A review of the bien-
nial reports on expenditures. for all full-time public elementary and
secondary day schools in continental United States from 1947-48
through 1955-66 revolts that in only one geographical section of the
countrythe North Centralhave expenditures for maintenance
equalled or exceeded recommended amounts, and in this case, for
only 2 of the 5 years.

Table 1, page 4, shows the total maintenance costs, the total cur-
rent operating costs, and the percentage the former is of the latter,
covering one year of each biennium from 1947-48 through 1955-56,
with States grouped according to four geographic -regions. For the
five years under consideration, maintenance costs have averaged 4.5
percent of the total current operating costs in 1947-48, 4.6 percent
in 194940, 4.3 percent in 1951-52, 4.1 percent in 1953-44, and 3.8
percent in 1065---56. This means that maintenance expenditure!, as
compared with total expenditures, were nearly 1 percent lei in
195546 than in 1949--.50. When one considers that there were not
only more buildings but also older buildings in 195546 than in
1949-40, it is indicated that less attention is being given to mainte-
nance than formerly. This resoni4g seems further justified when
one compares total maintenance costs in 1147-48 with those in
195--56 and total current expenditures in 1947-48 with those in
1955-66. thiring the first year of this comparison a total of
$169,586,000 was spent on maintenance, while nine years later, a total
of $319,559,000, a difference of $150,023,000, or an increase of slightly
more than 88 percent, was spent for this purpose in continental
United States. Total current expenditures, rioanwhile, increased
from $3,752,480,000 in 194748 to $8,251,420,000 in 1955-46, making
a difference of $4,498,960,000, or an increase of nearly 120 percent.

a George H. Bush. Maisitenante Practices for New School Buildings. America* Scheel
sad University, 290 RC Vol. 1. New York : American School Publishing Corporation.
1951. p. 274475.

Paul J. Ilarrbi. Supervision of Operation and Maintenance. Association of School
/buds's. Oficial& Proceedings 4380 Annual Convention), Kalamazoo, Mich.: The Asso-
ciation, 1952. p. 145-1531. C. M. Cornell. Preventive Maintenance of Buildings. The
Ifstionia fichmaa, 5.: 104-108, October 1.65-

.;
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4 ORGANIZING THE IptINTENANCE PROGRAM
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In. other words,. from the beginning to the terminal years of thiscomparison, total current expenditures increased by 120 percent;
maintenance costs by 88 percent, making a difference of 82 percentin the respective increases:

Although this difference would indicate that efforts to maintainschool plants have decreased in recent years, there may be otherfacjors which help to explain the differe!ice. -Many new schoolbuildings were constructed between the year 1947748 and the year1955-56, and it is generally assumed, though not necessarily cor-rectly, that new buildings require little or no maintenance, and forthis reason a smaller percentage of the total school costs may have

ate
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.been allocated for their maintenance and upkeep. Many older build-
ir : having reached a state of obsolescence, were abandoned during
ti period, and since .maintenance coats for obsolete buildings are
generally high, the total amount allocated for maintenance was re-
duced through the process of abandoning such plants. In addition,
othei school operating costs, such as expenditures for teachers'
salaries, salaries of nonprofessional personnel, fuel, instructional
supplies, janitorial supplies, power and electricity, and services pro-
vided by expenditures under fixed charges, have increased to such
an extent that boards of education absorbeesome of these costeiout
of funds that normally should have been spent on maintenance.

Another way of showing the importance of school plant mainte-
nance is to compare the total average annual current* ezpf nditure
per pupil with the average annual achool plant operation expenditure
per pupil and the average annual school plant maintenance expendi-
ture per pupil in continental United States

Table 2, page 6, shows these data according to type or classifica-
tion of 'school districts. That is, rural areas are classified according
to Nye number of school districts--single or multiplecontained in
a county, and urban areas are classified according to the size of cities.
For convenience, the per pupil expenditure for plant operation and
plant maintenancerare also shown as percentages of the average
annual current expenditure per pupil.

It is of interest to note that rural arses with a single school dis-trict have the lowest per pupil expenditure, and cities with a popu-
lation ots100,090 to 1,000,000 have the highest per pupil expenditure.
Cities with a population of 10,000 to. 25,000 approximate the general
average per. capita expenditure for all types of districts. For the
country as a whole in 1955-66, the average current expenditure per
pupil was $256; for school plant operation, 01.69, or 9.4 pertent of
current expenditure; for school illant maintenance, $11.39, or 4 per-
cent of current expenditure. (This percentage for plant maintenance

slightfyi, different f6m the percentage shown for the same year
(1955-M) in Table 1., Oage 4, but the probable explanation is thatthere haYe bein differences in rounding totals.)'

The total expenditure for school plant operation and school plant
maintenance for all full-time public elementary and secondary day
schools in continental United. States during 1055-56, the most recentyear for which these data are available, was $1,072,299,000.4 Repre-

4 akunk/I Surrey of Eduestion eke United Rtsterlt14-11. Wasidaliton U.&Govermaput Printing 011ee, 1NIS. (VA DoPartiseat of Health. EdpeatioDI and Wel-fare. Oak* of Education. L p, n.)
5444r0.80-3
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seating about 13 percent of the current operating budget for that
year, this figure seems to indicate that school boards do consider
school plant operation and maintenance important.

Tile LiAverage expenditure per pupa he total current snliew, Wood
rigasep_e_railen, and wheel plant maintenance in United
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Mk Concern
.00

During recent years the public has shown great concern about
inadequate school facilities. This is attested to by the fact that long-
term capital outlay indebtedness for school construction, approved
either by popular referedum or by governing bodies which repre-
sent the people, now stands at an all-time high in continental United
States. Funds obtained through long-term financing plans have
been used to construct classrooms in unprecedented 'numbers? yet it
seems probable that classroom shortages will be a continuing problem
for several years.

one way to relieve classroom shortages, frequently at much less
expense than the cost of new classrooms, is to modernise, rebabili-
tate,-and maintain existing school buildings and the prolong their
life. This is particularly true if the buildings are structurally safe
and properly located with respect to the school populOica to be
served: Although many communities seem to show more interest in

crovicling new school facilities than in renovating, modernizing, and
utilizing existing plants, there are reasons for this point of view.
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.tmoitg such reasons are: Most school plants of recent vintage are
more appealing and invoke greater comm nits pride than older ones.

many y cases, new school facilities are fiiianced through State sup-
0port plans, local long-term financing, or through a combination of

these plans, neither of which fluty require a .{quest increase in local
tax rates. Funds for school plant maintenance are generally limited
to State allocations, if any, and to.those derived from local current
tai levies, a source which would require higher tax rates, if per-
missible or if not, higher assessments and the same rates on all tax-
able properties. Either of these requirements would force local tax-
payers to contribute additional funds for the maintenance program;
and funds spent for maintenance often provide improvements in
school facilities that arepot always apparent to the public.

Some illustrations of maintenance expenditures of this type are
repiping heat and water systems, replacing radiators and heating
plants, rewiring for electrical services, and replacing a troublesome
roof. Such improvements, expensive though they are, may b'e known
only to those who occupy the building and to a few others; hence
the general public, having little information about the desirability
of modernizing and renovating older buildings, and Seeing little
visible evidence of the results of such expenditures, may not be' as
enthusiastic in support of maintenance as for new construction. In
this connection, school plant people frequently complain that main-
tenance is a "stepchild" of the school district when funds are being
allocated for various school services. This complaint is not always
without foundation, because school boards are often able to cut ap-
propriations for maintenance without invoking major criticisms such
as would be forthcoming if cuts were made in appropriations for
other essential school services.

111 order to stimulate public interest in, and dei-elop a deep concern
for, the significance of school plant maintenance it seems appropriate
to suggest that school officials might perform an essential service by
publicizing the advantages inherent in a longrange, well-planned,
adequately financed maintenance program of the school district.

MAINTENANCE AIMS
The overall objective of inrantenance is to keep school facilities in

such condition that they will meet the requirements of the educational.
prognm. More specifically, maintenance aims include those activi-
ties, services,mand procedures which help to : (1) Promote health and
safety, (2) provide operating elconomies, (3) prevent time loss, (4)
preserve property values, (5) retard deterioration, (6) prevent obso-
lescently, and (7) develop community pride.

-
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With tafety
If school buildings are to be free of conditionp which may adversely

affect the health and safety of pupils and school employees, Oteymust
be kept clean, properly heated (or coQied)N ventilated, :-.11ci lighted.
In addition, if noise is a disturbing factor, as it frequently is in build,
inns where many activities are in progress simultaneousty, some
metilix1 of noise control should be provided.

rnsanitary conditions create many health problems. Respiratory
dipeases are spread by dust- and gym-laden air; digeptive disorders
are often brought on by the consumption of food which has been

r improperly stored, prepared, handied;or served; many other types
of communicable 'diseases and infections may be spread by insects
and rodents which are often harbored in unprotected storage areas
and on unkept grounds; and many other health' hazards May be
created by unsanitary, foul-smelling toilet areas. Classrooms that
are underheated or overheated and are poorly ventilated do not pro-
mote good health. Impaired eyesight and other visual difficulties
are frequently caused by poor or improperly controlled artificial and
natural lighting. Certain nervous disorders and auditory problems
may be broiight about by unsatisfactory sonic conditions. The main-
tenance program and the school plant planning program, if designed
to promote health, will give due consideration to these and other
health' factors.

In addition to providing a achool environment which is conducive
to good health and to favorable conditions for learning, officials are
obligated to maintain safe school facilities. Parents who are re-
gulled to send their children to achool, children who are permitted
or compelled to attend, and employees whose work requires them to
be on school premises have every right to demand §afe buildings,
grounds, and equipment. School safety, ari all-inclusive term, covers
such .risks as fire, mechanical, electrical, boilerroom, and maintenance
hazards. It is obvious that the full scope of these hazards cannot be
discussed in this bulletin, but it is felt that a few pertinent illustra-
tions will indicate the significance of maintenancts ad a means of
eliminating them.

Of all school safety hazards, fire is perhaps the most spectacular.
School fires occur at a rate that it alarming, there being an average
of 11 school tires every day of every month during the last 3 years,
Fortunately, all of these do not cause low of life, but during the last
half century nearly 1,0004 people have perished because of schoOl

s Paul William Kimmel. Row Fire-Bale Is Your Child's Reboot? iiistiegtoi Portia
?cocker. 14 : September:1M. ' .

'National Fire Protective Association. Ocewpsae Pike Sword (Fire Record Bulletin
Sint 37-1). Boston. MAIM.: 1101 Association. 1957. 11. 1-5.
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fires. ,Uncioubtedly, some 9f the have died needlessly. In order
to eliminate many her Itaza Ms in schools, school plant plahning and
maintenance programs need to consider, among whet' think the
arringement and design of stair wells and shafts, firewalls for corri-
dors leading- to exits, fire-resistive material8 for corridor floors and
stairs, type and location of exits, segregation of building areas in
which fire are most likely to originate, the installation .of noncom-
bustibleair ducts, the installation of the protective equipment, and
the installation of fire doom

Another safety hazard concerns the mechanical features of the
school plant., which may include: UnproteMed outside stairs and
entrance platforms; narrow inside attire; .risers that a i'e* too high
and treads that are too 'narrow; slippery surfaces for stair treads,
ramps, and floots; lack of handrails for satts and ramps; improp-
erly hung doors; lack of safety &as whet* neefied; absence of panic
hardware on outside doors; the existence of open stairwells with low
balustrades or none at all; corridors with open radiators and pro-
truding drinking fountains; wilkways restricted by wail projections;
and shower rooms witi slippery floors and uncontrolled hot water
valves. Many other examples could be given of unsafe. mechanical
features of school buildings.

nectrical hazards are particularly noticeable in older school
buildings, and their maintenance crews should be on the alert for:
Open wiring, knob and cleat jobs; unprotected outlets, metal snitch
covers, overloaded circuits; switchboxes and panel boards in unpro-
tected wooden cabinets; frayed extension cords draped *over nails or
pipes; electric motors and other electric appliance; without grounds;
and absence of pilot lights where needed. These are a few of the
hazards that may be found; there are many others. Newer structures
are generally. wired under the National Electric Code, but even SO
many precautions need to be taken in dealing with electrical services
for these buildings.

Boilerroom hazards, like electrical hazards, are not as noticeable
in the newer schools as in the older ones.. For example, high-pressure
boilers are rarely fotind in new School -buildings, and boileerooms in
new school buildings are generally located so that they are not under,
or adjacnt to, areas occupied by pupils. Neverthelets, there are
certain hazards, even with low-pressure boilers, some of which yn-
clude: Improper fuel storage, applicable particularly to oil and
mil; failure to test safety devices, such as valves, low-water cutoff,
itigh-piessure cutoff, and other types of automatic controls; lack of
pressure gage, and itnprotected piping; and sometimes pipe runs so
laid that_they are a danger to traffic.

-4 I
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Maintenanie of school facilities is closely related to the effective-
ness of the school. No matter hoi well a structure has been planned
and constructed, it is subject to deterioration and if it does not have
proper maintenance, safety hazards are bound to increase. Some
.examples of maintenance hazards include: Highly waxed and pol-

. fished floors and stair tread; failure to change air filters because of
the expense involved; storage of combustibles in spaces not designed
tor such materials; the use of attic space for storage; insufficient
illumination for stairwells and in other areas where f is may occur;
improper layout and surfacing of playground areas; I ly planned
access rods and service drives for the premises; and the use of
flammable curtains in auditoriums. Proper maintenance can eithir
remove these hazards entirely, or at least, pinimize them.

OP

Economy of Operation
Sc'hodl buildings deteriorate _dwith age and use. As they age, it

becomes increasingly difficutt and often more expensive to maintain
'and operate them in a manner that will provide maximum service
and safety. One aim of planned maintenance is to effect operating
economies, in some instances, by providing maximum service at no
increase in 'cost, or in others, at reduced cost.

In general, school plant bating economies seem to fall into three
categories, namely : Labor, utilities, and supplies and equipment.
A few examples in each of the categories will illustrate the signifi-
cance of planned maintenance in effecting economies in school plant
`operation.,

Inniany buildings, particularly in older ones, such items as con-
venielit service sinks, adequate and convenient storage for custodial
supplies and equipment, suitabl located electric service outlets, atul
hose bibs for both hot a . cold water at strategic locations have
been overlooked. These onditions can generally be corrected by the

enance, departm t so that the time consumed by custodians
nning to remote parts of the building to obtain tools and sup-

les and later replacing them Can be cut to a minimum. In cleaning
operations where labitir accounts for 90 percent of the cost,/ correc-
tion of these conditions could save many custodial man-hours during
the school year Another maintenance procedure which has been
found to reduce the custodial Mad to the extent of three full-time'
employees in a school district whose school population is about 8,000,
involved the use orrcirculating floor maintenance crew to perform
all flooi waxing fQr the district .8

z. How To Reduce Alaintenance Nets. Re host Itesegeolent. '2 : 31-34, Febrtsary 19.9.
Richard A.. King. 'Developing ProgresalVe Maintenance: American &skeet /mord

Otirsei. 136: 65-51, May 1N3. "

,
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In the category of utilities, proper 'maintenance may affect eliono-
nties in the cost of water, fuel, and electricity. For example, a water
faucet with a steady drip will waste about 9,000 gallons of water
each year ; -a faucet with a steady stream one-eighth inch in diameter
will waste 9,000 gallons of water in 3 days or moreAan a million
gallons a year.' In additiQn, if .these faucets are on hot water lines,
there is a waste of fuel-to heat the water. Replacement of gaskets,
or even the faucets themselves, is an inexpensive maintenance Ire-
cedure which may save many dollars during the course of a school.
year. Another illustration of operating economy through planned
maintenance is provided by the Detroit public schools where proper
engineering maintenance and modernization of the heating plants
affected an annual saving of about $250,000 on fuel costs for about
300 school buildings." In another case, it was discovered that an
airbound boilerroom was Creating a waste of fuel by not supplying
it sufficient amount of air for proper combustion. Much of the fuel
was escaping through the stack in the form of gases. This situation
was corrected at small cost by the expedient of admitting more air
to the boilerroom.11

Electrical services often gecom6 expensive because of Basted` cur-
rent. Inefficient fixtures cause current waste; old, inefficient electric
motors consume more current and deliver less power than new

:motors. Color of ceilings affect illumination levels. 'If the ceilings
do not have the proper reflectance factor, or if they are dirty, they
decrease the efficiency of electric lights. In addition, electric lights
often replace natural illumination because outside windows are not
clean. The atmospheric soiling of glass over a month's period will
impede the transmission of light by as much as 25 percent." This
applies not only to window, glass but also to glass fixtures used in
connection with electric lights. An adequate maintenance program
will provide for the replacement of inefficient fixtures and motors,
Correct ceiling conditions, and keep windows and light fixtures clean,
thus eliminating much waste in the use of electric current.

Other school plant operating economies may be effected through
the selection, purchase, and use of maintenance toots and ectuipinent.
Such economies may be realized through greater efficiency in work
standards, improved equality of results achieved, decreased quantity

9 Richard Inniter. The Care And Cleaning of Plumbiam rizteres in School Buildings.
Americas Bekool Board Journal. 119: 45-47,July 1110.

10 John D. L'Hote. Supplying Heat to the Detroit Publiellehools. . American Hanoi
and Unitteraity. New York : aikoneriests.ilehool .EPOlisking Co. Itetk, IC Vol. 1. 1957-58.t

P. SOM. .;

il.;04111d -aoitotra is awildise liclomas. New York Reinhold:* Pub-
milthieViirPoratitsio. #61fk...p: ,

sitliinry t tAiL ..1116igaides Is ,Plakat Operation. American /WWI imod University.Nei York Aseiless $ elpipel Plibibking Co. Vol:' 17. 1945. p. 281-289.a
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of materials used, and an improved morale among workers whose
feeling of achievement will be much higher than that of personnel
without adequate equipment. For example, the purohase of an ele&
tric scrubbing-buffing machine and a wet-dry vacuum machine may
save enough custodial man-hours during. 1 year of usage to more
than pay for the*equipment. At the same time, better cleaning and
polishing results will be shown, and the operators will have more
pride in their accomplishment. The installation of pit receRtacles
at each outside door in school buildings where the grounds are
muddy, or likely to become so, may cost a few extra dollars but will
save endless hours in floor cleaning 'operations.

:4

vert Plant Shutdown and Time Loss
Another-purpose of maintenance is to prevent plant shutdown and

time loss, which may be achieved through a program of "preventive
maintenance," a plan whose concept issimilAr to that of "preventive
medicine." It operates on the principle that "a stitch in time saves
nine," and that it is important to correct minor defects before they
reach -"epidemic" proportions.

In years prior to the advent of complicated mechanical end service
features of whool bmildings, breakdowns necessitating the closing
of schools were rare; but as these features have been added, there is
greater opportunity for serious mechanical failures which make it
necessary to close schools until repairs are made. Thermostatically
controlled steam supply valves, electronically controlled motors for

- heating plants and veAtilating systems, and in some instances sani-
tary and other service systems involving hydraulics are some ex-

. amples of%the complicated mechanical and service features of many
'present-day school buildings: ,

Although emergencies may arise in situations where preventive
maintenance is practiced, they are far Is frequent when periodic
checks of equipment,_ followed by replacement of defective parts or
faulty items, are made. Such periodic inspection makes* possible
for the maintenance department to make repairs long in advance of
actual breakdowns, thus averting plant shutdown and time loss or
discomfort to occupants. In actual practice, it has been found that
such repairs and corrections can be made during the summer months
when school buildings are unoccupied. This procedure is not only
ractical but also economical. .

Preservation of Property:Vats
In most communities school properties represent a financial invest-

ment which has necessitated heavy local tax levies and often inaxi

AfigiV1*-1
k s .1 li_
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mum local effort over a period of several' years. Preservation of
these property values is an evident aim of maintenance. Adequate
school plant operation and maintenance retard deterioration, reduce
fire hazards, decrease the need for extensive periodic rehabilitation,
and extend the useful lives of buildings and equipment, thus pre-
serving the community's investment in such properties.

Maintenance applies to all parts of a building, to its equipment,
and to its grounds. In some building areas, weathering, wear, and
tear are more noticeable than in others, and the need for maintenance
in,these areas is more specific. Timely attention to such details
reduce maintenance cost.

On the other hand, deferred maintenance, which may be regarded
as maintenance neglect, inevit0ely leads to more rapid deterioration,
;emits in costly rehabilitation, and often makes early replacement
necessary. Some examples of maintehance neglect and its effect on
school propertiee are: Failure to give immediate attention to de-
fective roof flashing may cause serious wall damage; neglected roof
leaks may cause decay of structural members, damage to insulation,
ceilings, interior finish, and equipmfnt; failure toclean out clogged
downspouts or to repair broken gutters may cause serious water
seepage into walls and mortar joints and thus damage both outside
and inside walls and mar interior finishes; lack of attention to.cle-
feaive eledric wiring may result in loss of life and low of property
by fire; and lack of site cafe may lead to serious soil erosion, cause
student accidents, and impose limited usage of valuable outside space.

4.1*

Correcting Obsolescence
In many conununities.acrops the country, there are scores of school

buildings which no longer meet the housing requirements of the
educational program offered today. In some instances, these com-
munities have either reached or approached the maximum limit of
their bonding capacity, and can no longer provide the necessary
funds for new school construction These and other economy-minded
communities may be able `to decrease their school housing problems
by improving oonditiops in existing buildings. Many of thew, lack-
ing some of the elements essential to a good environment for learning
buesuitably located with respect to school population, are too -sound
structurally to be abandoned.

Such buildings are generally classified as obsolete, yet in most
instances, can be improved to adequately meet today's educational
needy in their particular districts. As a maintenance procedure,
these improvements can usually be accomplished through a process.
of modernization, rehabilitation, remodeling. If it is decided
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that these obiolete buildings can remain in use for educational pur-
poet*, complete- job of rehabilitation--sometimes referred to u
"Comprehensive Reirovation"---ehould be done.

Modernisation, a prpcess.by which existing plants are adapted to
the needs of changing educational and community programs and to
newer concepts of pupil services, may include improved science
facilities, the installation of ftreresistiire stiirways, and the replace-
mept of obsolete equipment. This procedure may involve some re-
habilitation and remodeling, but is not limited to them."

.ReAabilitation, as used here, refers to a general overhauling of a
complete building or a major portion thereof. Its purpose is to
restore a building to its original state of serviceability or to improve
upon it. Rehabilitation may involve renovation, replacement of
parts, and remodeling."

Remodeling, which means a change in structure or a major !struc-
tural improvement of a building, may include : Removal or reloca-
tion of partitions, an alteration of roof structure; lowering of ceiling
heights, adding structural members for strength, and changes in
exterior walls. While modernization and rehabilitation may be in-
cluded in remodeling, it is not limited to these procedures."

Although architects and engineers usually prefer assignments
which call for the designing and planning of complete new buildings
rather than the remodeling of old buildings, their services should
be secured when old buildings are to be restored and modernized.

Questions concerning comparable costs of modernizing old build-
ings and of constructing new buildings may be answered by the
reported experiences of school trystems over the country. These ex-
periences seem to indicate that many buildings now classified as
obsolete can be modernized, rehabilitated, or remodeled so thit they
will meet modern educational requirements at from one-third to
twohthirds the cost of comparable new structures."

la N. Z. VU... School Buildings : Remodeling. Rehabilitation, Modernisation. and Re-pair. Washineten : 'U.S. Goverment Printing Nike. 1910. (U.S. Department ofHealth, Rdscation, sad Welfare, Nice of lidiseation, Bulletin 1969, No. 17.) p. S.*4 Ibid, p. 1.
Is Harold C. Saver. Roaevation is IP;ad Du Lae, Wisconsin. Assorted* School endUniveraitg. New York : Aperitan School Publiiddng Co. Vol. W. 1953-44. p. 3597-

3412. William H. Gillis Ind Harold H. Davis. An Oki School Re-Hora, AmericasSchool &mord Journal, M : 44-01, 'OctOber 1910. Harold D. Ilyads: Modernisation ofSchool Solklings. DSO Proceed*" Association of School. Restless oieials Kalamasoo, Mich.: The Association. 1950. p. 340-270. Robert A, Nichols HI. how WeModernised an Ohler School. American Sekseirliserd JINN'S'S, US: 4S-40, May 1943.John W. .Grad. Modernisation at School lionglaso Kook*. lows. Amorioos SokfoolHoard -Jennie& 211: 47-43, March: 190. Stanley Drown. Itinedellair an ON .11eboo1-house for 1/111eleney sad es m. Aattriews SelOool Board Joormil, 120: 4.11-11, ,Web-mart 1000
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Promote Comity Pride

15

Promoting community pride in school facilities through a program
of maintenance has greater significance than just "pleasing the pub-
lie." Schoot officials are well aware of the fact that a clean, well-

.

kept school plant not only contributes to the health, happiness, and
character development of the children, but also promotes a favorable
community attitude toward the school, develops respect for school
property, and thus becomes a factor in its preservation. School
principals often assert that inadequate school plant maintenance
frequently breeds pupil contempt for the property which is often
expressed titrough misuse of washrooms, littering of premises, and
defacilig walls, furniture, and equipment, as well as other forms of
vandalism. Onthe other hand, good maintenance generally, but not
always, creates an atmosphere where just the opposite is true.

Furthermore, adequate care of valuable school property has impli-
cations for public relations u well as for fiscal management In
most communities, it is pleasing to the public to know that officials
hive preserved public school property through efficient, economical
management procedures. This public attitude is often demonstrated
by the reasonable financial support accorded the school and by the
Pride with which its facilities are shown to outsiders.



CHAPTER H

Developing a Maintenance Organization

THE
EFFECTIVENESS of school plant maintenance, like other

phases of school administration, may well be determined by its
administrative and organizational pattern. Adequate planning,
trained personnel, and efficient administration are essential if the
maintenance program is to achieve-its aims. However, in developing
an organization for school plant maintenance, it must be remembered
that no two school system are exactly alike in all their element&Thus, the administrative and organizational patterns of school plant
maintenance in different school systems may vary according to anumber of modifying circumstances.

The purpose of this chapter is to discuss some of the conditions
which should be considered when the district's school plant mainte-nance program is being developed : (A) Factors affecting the organi-rational pattern. (B) selection of maintenance personnel, (C) estab-
lishing lifies of authority, (I)) developing personnel policies, and(E) providing inservice training for maintenance employees.

FACTORS AFFECTING THE ORGANIZATIONAL PATTfitN
In organizing the school district's maintenance program, officials

should give consideration to each of the following factors: (1) Work
volume, NY division of labor, (3) performahee standards, and (4)type of maintenance piogram.

Nork Volume
It will be difficult for officials to make an annual determinationof the exact amount of work required to keep all school facilities

a satisfadory state of repay, but the evaluation' of severil elementsmay assist. It is not suggested that these elements should have equalweight in all districts, but local officials might consider them in thelight of their respective sititation. Among these elements are-'44r4Relation of operation policy to maintenance policy, (h),)siesikeivtlitschool system, (c) age of buildings and equipment, (d) condition
16
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of buildings, grounds, and equipment, (e) type of materials and
finishes. (f) climatic conditions, and (g) building utilization.

MI lotion of Oporationol Policy to hiointonanco Policy
School Plant operation and maintenance, while closely related,

may be considered separate fields. It is not always easy, however,
to segregate and classify each job ;ts to Whether it is an operational
or a maintenance function. For example, in some school systems
where there is one organization for plant operation and another for
plant maintenance, the replacement of a fluorescent or an incan-
descent lamp may be considered an operational procedure and is
done by the custodial staff; while in other systems, this operation
may be considered a function of the maintenance department. Some
authorities hold that the assignwent of minor, routine maintenance
duties to custodiins, leaving only the major jobs to the maintenance
staff, insreates tinployee productivity and decreases labor costs per
,unit of service. Others argue that operating and -maintenance effi-
ciency, as well as monde among all employees, is improved if all
operating tasks are performed by custodians and all maintenance
work is done by maintenance personnel.

It is not the purpose of this discussion to express preferences for
either procedure, but rather to showohat if school board policy re-
quires all maintenance work to be performed by the maintenance
crew, a larger crew and more man-hours will be needed. Further-
more, this plan might preclude the use of members of the custodial
force as maintenance personnel during the summer months when
extensive maintenance programs are generally undertaken. ,-

In setting up the administrative and organizational pattern for
school maintenance and operation, school boards should establish a
definite policy with respect to duties assigned to the operational force
as well as those assigned to the maintenance depirtment.

Si:. of School System,
Work volume for school plant operition and inaintenance will

depend largely on the size of the school forstem. In a large. system,
it may be expedient to organize the work program so that All phases
of school plant operation and school planf maintenance and related
services are under one executive officer whose title might be assistant
superintendent in charge of buildings and -grounds, or director of
buildings and grounds. In other syttems, it might be.mote practical
to organize two separate departments, one for plant operation and
ont for plant maintenance, each with a director responsible to the
superintendent. In smaller systems it may not be feasible to employ
'keparate personnel for plant operation and for maintenance. In
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such cases, there should be great flexibility in duties and training
of the custodial staff so that, except in major maintenance tasks, all
maintenance work can be done by the custodial staff. Under these
circumstances, major maintenance and repair jobs may be contracted
to local firms, and the regular custodial employees, together with
busdrivers or.othip qualified school employees who do not have year-
round employment, may be converted into summer maintenance
crews. If these employees are under locid civil service, however, care
must be exercised in writing their job specification&

Age of Sullangs and Eqsareent
The age of buildings and equipment has some bearinelli the

volume of work involved in district school plant maintenance. All
buildings do not deteriorate at the sown rate; and Unlike the "one-
hoes shay" they. do -not suddenly fall apart, but age does bring
deterioration and an increase in *maintenance needs.

Certain maintenance requirements in school buildings 'generally
develop at intervals of about 10 years, someti,es referred to as the
"cycle of deterioration." During the first IS yews, only minor main-
tenance and adjustment may be required, but during the fifth or
sixth year, more extensive work, such as repainting, recalliing, and
other types of touchup jobs, may be needed. Then; after 15 to 20
yam, buildings may require a new roof or the replacement of other
exposed parts. The 25i. to 30-yes cycle generally repreetntasthe epdof the useful life of certain mechanical feature of the plant, such
air, the heating and. plumbing systems, and hence. necessitate ;their
replacement At about 85 to 40 years,,buildings are generally readyfor a major overhaul job, Audi as the replacanent of somg Boors,stair tread, exposed.doors ind windows, and perhaps the repointingof masonry walls. As buildings age, therefore, more and more atten-tion will be required from the district's maintmance organization ifit proposes to do all work by its own staff.
Condillen of Sulltiblgs, Grounds, and Equipment

In planning an adequate program for school diitricta where* main-tenance has been deterred or neglected, the physical condition of
buildings, grounds, and 'equipment will Iva an important factor indetermining the volume of work required of the *maintenance staff.If buildings have an accumulation of maintenance needs, if groundsare bare and eroded because of neglect, with little attention given tothe repair of furnip,we -and updpnenti.the volume of work required'to. place all hcilitiiis in a satisfactory Estate might be. staggering.

1N. S. nes. Sisiatataise sad isplactig Sam& itimoriena isard' Jawed.1$11: 211-21. Mk Jell lNt
te
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newly, organized maintenance force, if not properly directed and
skillfully managed, might find itself trying "to move in all direc-
tions" at the same time. In order to accomplish the purposes of
maintenance within a reasonable period of time, either an unusually
heavy work load will have to be carried by each employee, or the
maintenance crew will needlo be large and versatile.

Type of Building Materials INSid finishos

Another fact& in determining the volume of maintenance work
required for school buildings is the type of materials and quality of
fmishee used in construct ion. Many maintenance problems are in-
herent in 157-quality construction materials and finishes, and fre-
quently the low first cost of buildings so constructed represents only
a small dower payment u compared with total maintenance costs
over the life of the buildings"

On the other hand, the use of quality materials and finishes may
account for a high construction cost, but may also result in "divi-
dends" for the school system through long-ter, low-maintenance
cost& High initial cost with long tend low maintenance is consid-
ered more economical than low initial cost with long-term high
maintenance.°

Clionatk Conditins.

It is generally recognised that in regime which have extremes in
temperature, .buildings myth* greater maintenance effort than in
milder climates. If there is alternate freezing and thawing, exposed
surfaces such as roots alui wails will undergo considerable movement
(expansion otpd contraction), and even though expansion joints have
been provided, this movement often mutts in damage to the exposed
parts. Furthermore, in extremely cold climates, ma;ntaining ade-
quate heating facilities constitutes an added burden. In other re-
gions, the ravages of sit* wind, rain, sun, or excess humidity, or a
combination of these elements, may cause additional work Wads for
mainteniuns pummel.

I A. wort. Coastreeting lieboW B. win.) Materials that will illahalsePet thiteasisco. 1l s1 Premodify.. Ameintioa et lieliool Illusineso 141a-
nasoo. Mleh. z Mho Amchitka. 111112. p 111411.

a hail limAter. Jr. ihrooditiug liatatommeo through Selma Design. AMMON& itehoeiBawd Jaaraills 41?-416. Jac cry 1St litirikest 0. Pm Selma Building Design.Constrectleas Ilkwerrildia, tad Illistoilak' it Sakai. to Moe Maintounee.
Promoting*, Amchitka it Selo* Dater 011icials. Italassmo, Web.: The -ties. p. 41111111. Norma 11. Lars. enantrattliii *Mk lsp with 11140.-Tiak That wig** Paten liabstsesec 11 Pnwedisite Altekties d abut'011Islak. Ilialsassek Asseelatlia. 1111111. v. los-no.
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SWAN. Wilixotisa-1.6

Another factor involved in determining maintenance work volume
is the extent to which schoOl buildings are used When building
utilization is confined to 'regular day school groups, only normal
wear and tear may be expected; but if regular school groups and/or
outside groups are permitted, or are encouraged, to use these build-
ings after school hours,- the wear and tear may be expected to in-
crease by an appreciable amount, depending on group sizes, hours
of use, and supervision.

A fairly recent study 4 surveyed 220 schcibl systems with respect
to practices and policies concerning the after-school use of buildings.
The findings indicate that : Almost 100 percent of these systems
permit afterschool use of buildings by both school groups and out-
otachool groups; more than 75 percent positively encourage after-
school use by school groups, and 51 percent positively encourage
such use by nonschool groups; and 81 percent make no charge to
school groups, while 11 percent make no charge to nonechool groups.

These findings seem to indicate that 0er-school use' of buildings
by both school and nonschool groups is not only prevalent but also
encouraged. Where the practice is extensive, additional man-hours
are required to maintain floors, stairs, lighting, hardware, furniture
and equipment, and other parts of the school plant affected by such

,additional use.

Dou Of Lg.,
The division of labor according to tasks,, or the degree of work

specializittion, is a second factor in determining the type of mainte-
nance organization for a school district. Although organization of
the maintenance staff into permanent work crews on the basis of
rigid areas of specialization is not recommended by some authorities,'
others feel that job overlapping can be avoided only when job re-
sponsibilities are carefully understood and defined!

Since no two school systems are alike, it seems inadvisable to
suggest that one particular plan, of organization will fit all situations.
Local conditions that apply to school plant maintenance should be
evaluated before a decision is reached as to the type of maintenalice
organization the district should have. However, it seems pertinent

4 Lynn B. Davis. Atter-School Use of Buildhisys. ltia Preeesdkim. Association tiSchool Business Oficial& Kalussioo, tb Associatioa. UMW. P. 142-157.I Operation and Ilfaist/enonco Handbook. New York : State adueation IDepartssest.Bureau of Field Services, 195L p. IL
N. L. George. Soot Principles for the Organisatko and Operation at a Olt trodSchool Shop Service. Almeria,* Beheol Beer& Journal, 120: 41-02, February mot

t.
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to suggest that, regardless of the type of maintenance organization,
the district should secure competent people for all jobs and especially
skilled people for special jobs.

Peformauce %Wards
The organizational pattern of the school plant maintenance pro-

gram may be affected by the performance standards required of per-
sonnel. rf these standards are to be on a high level, there must be
an organization whose responsible head will direct and coordinate
all work to effect an easy flow of effective and efficient services in
the best interest of the schools. On tiu, other hand, sloppy work,
"buck passing," and shirking of. responsibility, often tolerated in
some communities because the labor cost seems low, may require little
or no organization, but may be more expensive than quality work
performed in greater quantity by competent mechanics at higher
wageLf

Type of Moe Pfograau
The type of maintenance program conducted by the school district

is another factor which may condition its mainumance organiza-
tional pattern. There is no one best type of program for all school
districts, but Viles suggests that most districts follow smile phases
of the followitig: (a) All maintenance may be done by the school

inaintenance staff; (b) all maintenance may be done by contract;
(c) staff and contract maintenance may be intermingled; (d) most
maintenance may be dons by the staff, but local journeymen may be
used on special jobs; and (e) maintenance staff intermingled with
summer and other assistance *from regular custodians. It seems
obvious that a of these plans will not require the same organiza-
tional pattern.

SELECTION. OF' MAINTUNINCE PERSONIEL

After officials have decided on the type of maintenance Program
and organization they wish to establish in their school districts, they
should then select competent personnel to meet the requirements of
the program. These requirements are largely determined by: (1)
Size of staff needed, (2) types of skills required, and (8) personal
characteristics desalted.
essomag rmemassmosmw

I Hear/ H. Una. Develops, I; Sebes' Plait Malateeasee Prams. 'Pkainsiao far
&haw !fit hsameassee, iibatniances adi Oversties. (110daeatiosal Benwthk,

si,) rmalifort, Ky.: State Department et adoestisa, 111116. p. 174-1114.I.R.Vikr. P. efts, P
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Size of Staff
The maintenance staff includes labored, semiskilled workers,

skilled meishanics, (Ace personnel, foremen;-supervisors, and the pro-
gram director. In planning a maintiiiiiireelftAram, a school systvu
may determine the exact personnel requirements by 4trial and error,;'
but a number of factors, if used together and not rately, may
be of value in making this determination. Th de: (a) An-
nual man-hours required by crafts; (b) experiences of similar sys-
tems with respect to staff size and costs; (c) ratio of maintenance
costs to plant and equipment value; (d) ratio of maintenance costs
to current operating costs; sod' (p) ratio of supervisors to worker
Monbilours by Crofts

School systems which have kept records on man-hour requirements
shquld have little difficulty in determining the total number of an-
nual man-hours required, for each ciaft. In the absence of such
previous records it will be necessary for the district to make a careful
inspection of all its school facilities to deermine maintenance needs,which can be recorded and then analyzed as to type. When.thishas been done, estimates of costs and annual manhours by crafts
can be established.

Exporientos of Simko. School %rooks
A comparison of experience of similar systems may be of value in

detinnining the size of the district's maintenance force. School sys-
tems to be studied should be carefully selected on the basis of com-parable criteria, such as:. Elementary and secondary enrollments;
number and type of elementary and secondary 'school buildings, total
number of classrooms; number and capacity of auditoriums, number
and size of gymnasiums, shops, and special _areas; number of pro-
fessional personnel, district population, true valuation of all district
property; number of full..- and put-time maintenance employees by
trades, a breakdown of the current and the preceeding year's mainte-
nance costs, including all contract maintenance; and the type of
maintenance program conducted by the district.

We of ki(imtonsoc. Cosh to Mont end Egrapotont Volvo
The school district's annual budget for maintenance should rept*-

. sent, from 1 t9 2 percent of the current replacement cost of its school
facilities. In some districts where maintenance has been neglected,
this amount may have to be increased for an adequate maintenance
program. In other districts where maintenance Ile*. have been met

a

es Adapted trove Operation sad Nit are ffesillook. Wit raft Shit Ilideattite.Departseat. op. eft.,
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from year to year, or where most buildings are new and hence have
higher replacement .valto, 1 percent of the current replacement cost
of school facilities may be adequate. For purposes of 'illustration,
suppose that the maintenance needs of a particular district are such
that 2 percent of the replacement cost of its facilities will be required
for maintenance and that the ,replacement value of its facilities is
$10 million. In this ease, the annual maintenance budget will be
t200,000. .

When the amount of money for maintenance has thus been deter-
mined, consideration can be given. to the size of the district's mainte-
nance forre. It is generally recognized that the costs of labor
consume a minimum of 80 percent of the maintenance budget!

If this percentage is applied to a total maintenance budget of
$200,000, the result will be $160,000, the amount that can be allocated
for salariee of maintenance personnel. Then, if an inventory has
been made of maintenance needs and broken down into man-hours by
crafts, it will ncd be difficult for the director of. maintenance to apply
the local wage factor and thereby determine the number of full- and
part -time employees the district can him.

Ratio of Moint000nco Costs to Current Opoceting Costs
As bas been previously indicated, the school district's maintenance.

budget should be no less than 5 percent of its current operating
budge. On this basis, suppose iluit a district's current operating
budget is such that. $100,000 should be allocated to maintenance. If
salaries and wages of maifitenance personnel account for 80 percent
of maintenance costs, the amount that can be earmarked for wages
and salaries is $80,000: By applying to this amount the local wage
factor and the number of man-hours required by crafts, the mainte-
nince.director determine staff size by *or* areas.

Ratio of Sopoevisors to Wantoncum' Employe*.
Size of the Khool district, local condition; twint0nance funds, and

staff size are important factorr in determining district poliry and
procedure for efficient supervision of maintenance personnel. Certain
industry managivent gtudies have been instrumental developing
the "sin of control'," concept which emphasises that both manage-
merit anti work efficiency are improved if: Not more titan 5 super-
visory subordinates report to 1 chief; not le s than 5 nor more than
10.craftsmiii report to 1 craft foreman; not less than 8 nor more than
15 semitikilled crsftsuien report to 1 detail foreman; and not less than*40

*Minor C. IllawIttaa. Prevestire School Malateassee Previa. Asseriems &keel
end Usirerittv. New Tort American Reboot Palatalise Co. Vol. 214 104$ p. 3044011.
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10 nor more than 20 laborers report to 1 work foreman. er-more, in computing workload, idle or standby time should n ceed5 percent of the hours required to meet normal peak loads. Insmaller school systems where there is only 1 supervisor with 2 or 8craftsmen under his direction there is no problem with respect tosupervisor-worker ratio. But in larger systems where there are manyemployees for each craft, this ratio becomes an important factor inthe development of an efficient maintenance program.

Types of Skills Required
In smaller school systems it may not be feasible, even if financiallypossible, to employ a full complement of maintenance personnel withat least one skilled craftsman for each area of work. Most smalldistricts, desiring to accomplish as . much work as possible with amihimum maintenance force, seek men who have a multiciplicity of

7,4 ..skills. One such employee might possess skills in carpentry, painting,roofing, hardirare, and furniture repair work ; another might beskilled in pipefitting and plumbing, metalwork, and electrical work;and another qualified to do a number of other types of maintenancework. Substantial tasks which require a high degree of specializa-tion may be let out to contract under competitive bid procedures.On the other hand, medium- and large-size school systems may findit economical to employ one or more men who are particularly skilledin each of the following areas : Painting, masonry, carpentry and
cabinetmaking, electrical, pipefitting and plumbing, plastering; heat-ing and ventilation, sheet. metal; furniture repair, landscaping andgrounds maintenance, glazing; and various types of shop and ma-chine work. The numbe'r of employees required for each of thesecrafts will depend largely upon the size of the school district, the.type of buildings and equipment, and the extent to which mainte-nanCe work is contracted.

Personal Characteristics
An effective, well-managed, economically operated school mainte-nance program can be more readily developed if school officials willremember that it is better to keep inefficient, miqualified workers outof the system by the process of "selection".thift,lt,eliminate themlater by the proCess of "separation.", `% 117/VIn.selecting maintenance personneLehool sfficials should considersuch personal characteristics as: (a) A (b) health and physicalfitness, (c) character, habits, and res I Apility, and (d) trainingand experience.
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0.

Age

It, is generally recognized that the- most satisfactory age for origi-nal employment of school plant personnel is between 25 and 40years.w If an employee Is too young, he may not command the re-spect of administrative and maintenance personnel; if too old, he
may be slow, inefficient, and physically unable to do the job. The
development of an efficient maintenance department may we'll be
conditioned by the selection of personnel who are young enough to
do a full day's work and old enough to exercise good judgment.
Health and Physical Fitness

If an individual has all other required qualifications but has physi-
cal defects, does not possess good health, and has low physical vigor,
he should not be employed to do maintenance work. Physical' defi-
ciencies suCh as absence of limbs, hearing and speech difficulties,
failing eyesight,' hypertension, emotional instability, and lack of
agility are handicaps which contribute to accidents, cause an unneces-
sary drain on the energy of fellow workers, and produce unsatis-
factory work standards, inefficiency, and low morale among other
personnel.

Character, Habits, and Responsibility
character, approved habits, and a sense of respon-

sibility are personal characteristics which should not be overlooked
by officials when they select school 'plant maintenance personnel.
Individuals whose conduct, reputation, and habits tire questionable
often fail to accept responsibilities, are not receptive to suggestions
for improvement, frequently shirk their responsibilities, and some-

. times demoralize their associates. Although these traits are not
always discernible, officials may be able to spot undesirable candidates
by reviewing their employment records, by investigating their inter-
est in civic,.churchl and fraternal affairs, by analyzing their ,philoso-
phy of life, and by observing their home conditios."
Training and Experience

If high standards and efficient methods of work are to be achieved,
itis imperative that maintenance employeei have some training and
experience in the areas of work to which they are assigned. In some
cases, this training and experience may have been obtained from
other areas than school plant maintenance. If secured from the

1 Clarks Evennd area. The Employment and orgatisatioen of School Plant Per-sonnel. Americas School Board Journal,. 121 : 87, Decensber 1950.
George H. Bush. 'Qualifications, Preparatory, and Is-Berie, Training of Plant Opera-tion Employees. MO Proceedings.. Association of School Business Officials. Kala-mazoo, Mich., The Association. 1959. p. 100-1.6.
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building construction field or from trade schools, it may be quitevaluable. In other cases, it may not be possible for officials to securemen with appropriate experience. In this event, the district shouldselect only those men who are willing to serve a period of apprentice-ship, at lower wages than are paid skilled craftsmen during thisperiod of appropriate training for their work.

ORGANIZING THE MAINTENANCE PROGRAM,

ESTABLISHING LINES OF AUTHORITY
Lines of authority for supervisory control of all school employeesprofessional and nonprofessionalshould be so well established andso clearly defined that the employees understand their relationships.Of fundamental importance is the concept that all employees aremembers of a team working together to provide the very best oppor-tunities obtainable for child development. The duties of each groupof employees are different, yet all members should seek to create anenvironment in which the learning process may be carried on in themost efficient manner. This team concept can be implemented by thesupervision of personnel and by the coordination of work schedules.ti

Experience shows that good superVision is as helpful to noninstruc=tional employees as it is to the teaching staff." Quality of work,performance levels, employee moral, personnel relations, and job
performance techniques can be improved by proper supervision of
maintenance personnel. These are important if school facilities areto make a proper contribution to the educational' endeavor.

Maintenance supervisory problems encountered in small school dis-tricts are-much the same as those in larger districts, but size of thedistrict is a !actor which often. determines the manner in which
supervision is handled. Regardless of school district size, however,
supervision of school plant operation and maintenance activities must
be concerned with such problems as: Inspecting the plant and its
equipment ; overseeing repair work and alterations; certifying main-tenance bills; preparing specifications for materials and suppliesused in operating and maintaining school plants; evaluating the
work of maintenance employees; preparing lob analyses, and having
general custody of school plants.

In smaller districts, the superintendent or the business mankger
generally assumes responsibility for the direct supervision of school
plant employees. In larger districts where adequate personnel are
available, separate maintenance and operating staff organiTAtion are

is Alonzo D. Brainard. Good Supervision Means Good Maintenance. liatiOn's Schools,55 : 88, geptember 1956.
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Chart 1.-- Organization of chool plant maintinanci i typical small
county fund 25 plants), Oat* of Flori

I

frequently established, and in such cases, different procedures are
required for successful supervision.

Tokheim,'s in a recent study of school plant operation and main-
tenance in Florida school systems, reported that the superintendent
of schools is in charge of both operation and maintenance in 25
counties. In 9 counties, these services are under the direction of a
maintenance supervisor; in 10 counties, operation is separate from
maintenance, with separate supervisor in charge of each. In the
remaining 23 counties, both maintenance and operation are under
the supervision of the superintendent of schools and a supervisor of
maintenance, or there is no county maintenance program, mainte-
nance being left to the individual communities under the direction
of the school principal. Tokheim has developed flow charts showing
lines of authority for typicil small, medium, and large Florida coun-
ties. Chart 1, page 27, .represents small systems having less than

A

111 School Plant Operation and Maintonsiseo Provisos in Florida Counties. Florida
State Department of Educates. Taihthauses: The Department. 1959.
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25 buildings; chart 2 below is for medium-sized systems having from
25 to 50 school plants; and chart 3, page 29, indicates the line of
authority for typical large systems.

C001111016011

Adequate supervision alone will not insure cooperation and co-
ordination between maintenance and plant operation personnel, on
the one hand, and instructional and other professional personnel, on
the other. If the team concept in education is to be fully imple-
mented, all involved must participate intelligently and without fric-
tion. It is generilly recognized that each individual does his work
best when he is happy in that work and has a cordial-relationship

Chart IOrganization of school plant maintenance in typical medium
county (25 to 50 plants), state of Florida

gr
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Chart 3.--Organization of school plant maintonanat In typical largo
county tovor SO plants), stato of Florida
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with his'associates. This relationship can be established if mainte-nance work is coordinated with plant operation and with instruction.Schotland " sugmts two methods by which maintenance may becoordinated with other phases of the school program : (a') The physi-cal approach, which envisions the use of committees whose membersrepresent all 'available resources of administration, instruction, de-sign, constniction, maintenance, and operation in planning schoolbuildings, and in establishing such procedures as will inherentlyeliminate difficulties before they have a .chance to develop; and (b)the human approach', which attempts to improve the attitudes andthe behavior of all people involved so that their day- to-day relationsand experiences may be made smoother, happier, more satisfying,and productive of good for the schOol system. Obviously, the first
_ of these approaches is more applicable in planning and maintainingnew schools than in pluming the maintenace_program for existingschools, but the second approach may be applied in both instances.

DEVELOPING PERSONNEL POLICES
The successful operation of schools, increasingly dependent uponAcient services. of school plant employees, may be more readily

accomplished if conditions contribute to a high level of m
among these employees. Boards of education can do much to Insurethese conditions by developing, adopting, and enforcing definite per-

". sonnel policies Some considerations in developing such policies are(1) Job application, review, and appointment procedures; (2) pro-bation, promotion, and salary schedules; (8) work'hours, tenure, and
holidays; (4) sick leave, annual leave, and insurance; (5) retire-
meat and. miscellaneous benefits.

Job Application, Review, ad Appointment Procedures
An adtninistrative official designated by the board of education

shonld formulate a job classification plan which groups positions of`similar duties and responsibilities, assigns job titles, and describes
desired levels of competence for the various tying of work to be
performed. In addition, this officer should prepare a suitable appli.:
cation form, to be completed by each applikant with the desired

. information and returned for review.
The reviewing officer should set up a separate file for each appli-

cant. After all applications have been received and filed, a thOrough
investigation of previous work records, habits, character, and atti-

14 Joseph liebatiand. 'Coordinate Maintenance 'ad Plant Operations Intik In -Hon Department. Dia Pr/wean/pa. Association of School Business Oficial& Irak-maws : The Assoeistims. 110112. p. 1011-1141.
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tudes should be made. This investigation may' be conducted bf
correspondence or by telephone, but since forthright statements aboutan applicant are more freely given in conversation than in writing,
some authorities recommend the exclusive use of the telephone."
However, if investigation by correspondence is preferred, good results
may be obtained if -carefully prepared rating sheets are submitted
to respondent It is often less difficult and generally more fruitfulfor responds evaluate certain designated characteristics of an
applicant by its check ( V) in the appropriate column opposite
each characteristic to be rated than to write letters.

After these investigations have been completed, all applicants
should be -interviewed!, given a comptitivo written examination, and
required to take a performance test. The interview may reveal cer-
tain traits, characteristics, and attitudes not previously shown the
written examination will determine ability to read, write, and follow
instructions; and the performance test will show pmficiency, aP lack
of it, in the specific skills required in the position.

Using data obtained from the above procedures, the administrative
officer should prepare an list, from 'which selectims can be
made according.to ratings received. This procedure will permit the
school district to secure capable workers, and will often eliminate
undue pressure on school officials to employ undesirable personnel.

Probation and Pfamotion
Regardless of the process of selecting maintenance personnel, sound

policy seems to dictate that new employees shmild be required to
serve a probationary period of not lees than 6 months nor mpre than
1 year before being placed on permanent stela& During this period,
they will have an opportunity to demonstrate their competence,
secure approval of fellow workers, and establish rapport with the
organization. At the same time, new employees who fail to make
satisfactory progress in jobs to which they have been assigned can
be transferred to other jobs to which they are more suited, or be
discharged, at the discretion, of the board or employment officer.

On the other hand, personnel who have successfully completed
probationary periods and have been placed on permanent status
should be considered far promotion when job vacancies create 'pro-
motional opportunities. Although, seniority and "agreeableness"
may be Riven some weight in establishing promotional policies, prime
factors in determining such policies, particularly on levels involving
management, should be competency, mirk, suitability, and al:Abide.

'I° 2$ lawn D. Jukes& lee et Most CestoMeas aWl tteases hies. loorfees,poi Board Joginsel. 110 : 14, has MIL

1
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Salari' So&
4School boards should place all nonprofessional employees on adefinite salary. schedule. Eah position classification should have abasic beginning salary with from 8 to 5 automatic increments, atequal time intervals, eventually to reach a maximum for the par-ticular classification. In communities where periodic eollectivefiargaining, or some other method, is used to establish wage scales, itmay be expedient for boards of education to accept the rates aswiiiopriate for school employees rather than attempt to. establishTheir own salary scales. This procedure may eliminate labor disputesand improve worker morale.

Whatever method is used to establish wage and salary scales fornonprofessional employee, it should be remembered that the begin-ning salary paid to them will largely determine whether the schoolsystem is to secure maintenance personnel *ith satisfactory quali-fication& High wages and salaries generally attract people withhigh qualifications; low wages and salaries, those with low qualifica-tions. Over the years, the school district will be able to securequality maintenance services if it is willing and able to .py satis-factory wages for such service&

WOtit HOW'S
In industrial and other types of employment, a 5-dy, 40-hourweek is now standard practice. Fairness to school plant employeesseems to make it imperative thkt they be assigned a work week ofno more than 40 hours. If it should be necessary for maintenancepersonnel to work in excess, of the regular 40 hours, or on holidaysor Sundays, they should receive the same consideration with respectto overtime wages as comparable workers in local industries. Thismay take the form of additional pay or an adjustment in allowancefor time off, either on an equivalent or a premium liasi& Schoolboard policies should carefully define regular and overtime hours andshould specify the rate of remuneration, or adjustments for time off,in terms of hours, such as flat rate, one and one-half, or double timefor overtime, for holiday and Sunday work. If board policy withrespect to overtime is specifically spelled out, employees know whatto expect when they accept employment, and from this standpoint,will have no grounds for complaint, dissatisfaction, or failure tocomply with work orders when they are issued.

Taw
School plant, personnel who have successfully passed their periodof probation should be placed on a tenure status that will give them
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a feeling of security in their positions u long as their work, habits,
and attitudes merit retention in the system. In school districts
where all school employees must be elected on an annual basis, com-
petent school plant people should be re-elected without having to
reapply for their jobs. This procedure adds stability to the mainte-
nance organization, provides incentive for individuals, to improve
their efficiency, and helps to remove such positions from the reach
of those who would use pressure on boards A3f education to secure
them.

HOUrivi
In order to avoid any question on the part of either labor or manage-

ment with regard to holidays, boards of education should have a
written policy which stipulates the specific holidays for which em-
ployees are to be paid. If it becomes necessary for any employee to
work on any designated holiday, this policy should designate the
extra pay involved, if any, or provision should be made for other
time off, either in equivalent hours or on premium basis. The
number of holidays allowed nonprofessional employees should be no
less than thedumber of days allowed professional employees. pro-
vided each group is paid for the same number of months each year.

Sid Leave
Nonprofessional employees, like other people, have various ill-

nesies. When ill, an employee should not be expected to work, and
when the illness is of reasonable duration, he should not be required
to forfeit his wages while recuperating. Boards of education should
adopt a definite written sick leave policy which will .protect the
school district from abuse and the employee from wage loss. Such
a policy is advantageous to both the district and the employee. The
employee who is, ill, but continues to work, exposes other employees
to possible communicable diseases, and prolongs the period of his
own illness. He seriously impairs his own efficiency, and may cause
accidents to himself and others, thus creating possible district lia-
bility for these accidents.

A sick leave policy which grants one sick leave day per month
with pay, with provisions for a minimum of 36 cumulative Unused
sick leave days, is considered reasonable for nonprofessional em-
ployees. However, u a protection against possible abuse, the written
sick leave policy should specifically state that the board of education
may require a doctor's written certification to an illness after a
specified minimum .period of *banes, depending on the wishes of
individual boards.
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baud Leave
School board policy governing annual leave with pay should, befair and equitable for all school employees. If professional em-ployees are given vacation allowances, nonprofessional employeesshould be given similar consideration. However, many nonprofes-sional employm, like many tatchers, are not employed on a fullyear basis. In some systems certain employees, such u clerks, bus-drivers, food senice workers, custodians, and, occasionally, teachers,are *transferred to other types of school-connected work during thesummer vacation periods; in other systems, they relaid off withoutpay during the summer months. Since there are variations in thenumber of months such employees work per year, vacation allow-ances for them will also vary.

In school systems where full-tin*, nonpr(4ession0 employees areallowed vacations with pay, an allowance of 2 weeks seams to be thegeneral practice. Fairness to personnel who are employed only 9 or10 months during the year dictates that they should- be allowed paidvacations in the same ratio as fulltime employees. For example,the worker who is employed for 10 months should be allowed ten-tirelfths u many days as employees who are on 19-month basis.Other variations in vacation pay allowances may be necessary inorder to he fair to alt concerned. For example, some school systemsrecognize and reward long periods of faithful service by somewhatlonger vacation periods to employees who qualify. In any event,board policy should carefully define and explain all situations withrespect to paid vacation plans.

hkserance
Another area of personnel management requiring definite schpolboard policy is that of insurance protection for school employees. InStates whose statutes do not specifically prohibit the expenditure ofschool funds for social insurance, boards should decide whether ornot to purchase such insurance, and if so, what kinds, in whatamounts, anti who is to pay the east. If the cost is to be paid jointlyby the board and the employee, board policy should specify whetherthe coverage is to be required of all employees or to be on a volun-tary basis.

Whatever method of payment is used, board, policy should be clearon such points as board obligations, employee obligations, salary de-ductions, if any, and 'bienefits accruing to employees. It is well toremember that if the board pays all or any part of the costs of suchimurance, time costs are ma only a direct but are &leo a continuing,contingent liability to the school district.
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4
,1 districts participate in social insurance programs, Dover-

age r` rally confined to one or more of such types u: WorknOrc
compensafion, or some form of health and accident insurance; grouplife; group hospitalisation and medical service; and employee
liability.

Egly,i in a recent study of fringe benefits for classified'employees
of school districts of 100,000 population or greater, reports that most
fringe bewfits are granted by school districts of 500,000 to 1,000,000
population, located in the West. Of the 94 school districts repoitedin this study, 72 percent provide worlumm's compensaticm,frwith 87percent of time paying the total cost; nearly 12 percent provide
hospital, medical, and surgical insurance, with 54 percent of these
paying the total cost; 85 percent provide life -insurance, with 23
percent of these paying the total cost ; and 86 percent permit payroll
deductions for health itnd accident insurance.

While these and other types of fringe benefits for school mainte-
nance personnel may not be considered essential by some school offi-
cials, omnpetiticul from industry, where skid% benefits are often freely
given, may, force school districts to grarirthem in order to secure
competent people. Furthermore, in States where school district im-
munity for liability has been waived, workmen's compensation insur-
ant*, whether required by State law or not, seems essential for the
protection of the school district as well as the protection of district
employees and their families.

Refit
If school boards adopt retirement _plans and contribute funds to

help provide retirement income for school piersotuml, whether pro-
fessional or nonprofessional, written policies should be carefully
formulated to cover many phases of the program, such as: Cmari-
butices, retirement age, monthly benefits, death benefits, rights of
survivors, and disposition of any residue funds from employee cm-
tributimis upon the death of the retiree.

Them are arguments for and agai* the designation of specific
ages for compulsory retirement, but if school boards adopt policies
establishing compilsory retirement ages, they have an obligation to
atsure those poncertmod of some means of livelihood after retirement.
This SIMIrallett may be .provided through a local retirement plan, a
State plan, the Federal Social -Security plan, or combination of
two or more of these, depending on State and Federal statutes, local

Nattier C. adz. DelsolltAr Ckuodillied Illkaployees ot Seiko! Mtrieto Is tbeUnited States at 1000011 Populatio or Gramm MI Protordl000. Amoodation otSchool Sodom Midair. livamema. IlL. Tlellsoodados. 1311-142.



36 ORGANIZING TEM MAINTICNANC11 PROtIRAM

oonditionsi cost to the employee and to the bmrd, and maximumbenefits to retirees.
Available evidence indicates that school boards are giving attentionto regulations concerning retirement when they develop policy manu-als. In an analysis of 60 school &lard policy manuals representingStates, White" found that nearly 70 perrent of the districts haveboard policies relating to _retirenwnt, usually covering both profes-sional and nonprofeissional *amine!. These range from the adop-tion of policies similar to Federal regulations on retirement througha variety of local plans, some with optional and some with com-pulsory retirement ages, with Jrlost specifying the percentage of anemployee's slary that must be contributed to the retirenwnt fund.

Miscellimeoss Benefits
a

In addition to the foregoing types of employee benefits, the writtenpolicies should also cover numerous other situatiOns which affect
management-employee reliktionshipa. While not intended as an all-
inclusive list of .such situatiprts, The following merit board consid-eration :

Bereavement leare with pay, if allowed, should be defined so t atthere will be no misunderstanding as to the number of days st edor as to deceased relatives on whose account suctitleaves ay begranted.
Christmas shopping, for school employees' whose work hours con-flict with the business hours of local retail tctorvs, may necessitate sometime off by such employeea. board policy permits Christmas shop-ping during work hours, a time limit should be specified.
Coffee bmaks, if allowed for other employee groups, should 1* per-mitted for school plant personnel, and if permitted should be limitedto not more than one-tudf hour each day.
Court aiteylanee, if done as a civic duty, should cause no loss of

salary, but board policy should make it clear that any fees receivedshould be counted as a part oflhe regular salary, not in addition to it.Dental and medical visits, if snot included in sick leave allowed,should be permitted on an emergency basis without salary loss, butboard policy should be so clear that this privilege cannot be abused.
Employee association Meetings, if planned and conducted duringwork hours for the purpose of improving morale and efficiency, mayjustify absence from work with no loss of pay. Board policy should lkestablish the conditions for attendance at such meetings in the inter-est of the school district.
IT Alpheus L. White. Charocteriatica of Hellsool Board Polk" Manuals. Washington :U.S. Government Printing Mice. 1959. (U.S. Department of Health, Edneatim. wedWelfare. 011e. of Education, Bulletin 1149, No. 14.) p. 24.
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Illness of family, like bereavement, is an emergency which upsets
and disturbs the work schedule of employees from time to time
Liberal board policies with respect to serious illnesses may accom-
plis more "good will" than many other employee benefit&

l'etvonsei counseling may be of such importance in solving per-
sonal and family problem; that boards inay wish to provide such
senee to all employees.

Sri* ool ai tendonee, like associat ion and inee ry ice training meetings,
should improve employee efficiency. If school bordt; wish to permit
schmil attendance for this purpose during work hours without Ion
of pay, policies should specify the maximum amount of time allowed,
the types of courses employees may pursue, and whether or not salary
increments may be expecte4I after the satisfactory completion of cer-
tain course&

Teriination allowance. if allowed for any employee who loses his
job through no fault of his pwn, such as the elimination of a position,
should be commensurate, with the period of employment and the job
classification held.

Time off to rote may be immensely important to employees whose
work hours conflict with their precinct voting hours. Board policy
should not overlook opportunities for the promotion of good citizen-
ship by permitting such workers to vote without being docked for
lost time.

Work insprymement euggeations by i.fmploees may often lead to
savings in time and in cost for certain operations. It might be
financially advantageous to school districts if boards of education
would adopt a policy of rewarding employees who make worth tile
work improvement suggestions.

PROVIDING 1NSERVICE RAINING
The techniques and procedures for performing- the tasks under-

taken by the school district's maintenance crew must be learned by
its members eit!utr before or after being employed by the school .dis-
trict. Inservice training programs that help qualify maintenance
personnel to do their jobs more efficiently will make them more valu-
able to the district. It has been said that, "The question is not
whether a district can afford to pay' for the formal training of its
maktenance men, but whether the district can afford not to ply for
euc training."," In one way or another, the district will pay for
this training, either through formal class and apprenticeship meth-

ts N. R. Vika, A Maintenance Training Program is Artkm. sill Proetedisso, Moo-elation sr achool Basisess Kalawasoo, The Association. MO. p. Set
APON114420
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ods, or through long periods of poor service; during which wo
learn by mistakes.

In providing inservice training programs for maintenance
sonnel, school officials need to consider : (1) Types of training p
grams, kia ) areas of instruction, (3) instructional personnel,
(4) methods of instruction.

Types of Training Programs
The type and scope of the maintenance training ,program will 1)3

conditioned by the number of participants, the types of skills re-
quired, the organizational pattern of the maintenance department
the availability of instructional materials, and by other local Bondi -,
tiolis. As a general rule, however, inservice instructional programs
are confined to: (a) Apprenticeship programs, (b) discussion groups,
(c) formal training schools, (c1) State department of education pro-
grams, and (e) college, university, or technical school courses, either
on or off campus.

Apprenticeship Training
The apprenticeship type of training for maintenan413 personnel

may follow a variety of patterns, depending upon the size of the
school system and other local conditions. One Attern .which may
be .administered successfully in any school.system, regardless of size,
provides for the assignment of inexperienced men,to a skilled crafts-
man who gives them oil-the-job instruction in his particular craft.
This type of instruction may continue for as many months as neces-
sary for the trainees to master the essentialii of the trade. As these
men gain experience and know-how, they are given more and mo
responsible tasks, and after demonstrating satisfactory performan
in their particular trades, are clipisified asNakilled craftsmen.

Another pattern of apprenticeship training, perhaps more adapt-
able to large than to small school systems, is that of designating a
formal training center or shop where skilled workmen instruct`and
direct small groups of trainees in pilticular crafts. This type of
instruction. is continued until trainees hivb sufficient mastery of their
crafts to assume some job responsibilities undei appropriate super-
vision. At this point, they may be called assistant Plumbers, elec-tricitia, or whatever. their graft designation may be. After theyhave had sufficient experience and the required training in their par-ticular -fields, they are classified a assistants to master craftsmen,
and finally as master craftsmen.

r
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Discussion Groups
Another means of providing inservice training for maintenaire

personnel is through the organization of small groups of men who
are assembled periodically during the year for .a week or more to
study various maintenance problems and procedures. In organizing
these discussion groups, -i-seems desirable to select the most profi-
cient employees as group leaders, with outsiders being brought in to
serve as resource people as needs arise. Some authorities indicate
that participation in these group discussions shotild be optional with
the workers, and should be related to classification, salary, and pro-
motion." The purpose of this procedure is to stimulate greater
worker interest.

Formal Trainklig Schools
The Minneapolis School for Janitor-Engineers, which has been in

operation since 1919, is probably the most widely known training
school of this type in the country. It employs instructors who have
no other duties than those of teaching janitor-engineers. Classes
meet in facilities that are especially adapted to this type of instruc-
tion and are conducted a specified Number of hours each week during
the entire year. A course, which consists of units of instruction, may
continue for 8 or more years.

Formal maintenance and custodial training schools of this nature
may be economically feasible only for large school systems where the
number of maintenance and custodial personnel empibyed justify
theN expenditure of funds for full-time teaching personnel. However,
if two or more small school districts cooperate in a joint venture of
this kind, it blight be operated economically and successfully.

State Dtparftnont of Education Training Programs
School plant services provided local school systems by the 50 State

departments of education vary from minor degrees of State control
over financing, planning, constructing, and operating school buildings
(through cooperative training schools for school plant personnel
sponsored jointly by the State and the local school districts) to more
specific types of services. While 11 States provide consultative and
advisory services in the area of school plant maintenance and opera-0
tion, only 2 or 8 of these assist local school systems in developing
inservice training programs for custodial and maintenance per-
sonnel" In States' where this assistance is given, leadership is pro-

4.

1111ildney U. Elia. How To Inaugurate InService Training of. Non-Teaching Person-
nel. Amer...in School Board Journal, 120: 41-42. March 1950.

20 N. Bt Vile* and Ray L.. Hanson. Elate alekeei Pleat Services, Washington: .V.8.
Oovernonelit Printing Office. 1953. (U.S. Department of Health, Education, and Welfare,
OMee of Education, Misc. No. 24.) 4-23. 6
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vided by a staff member of the school plant-planning section of thedepartment of education. This staff member generally has the titleof Supervisor of Maintenance or Supervisor of Maintenance andCustodial Services.
In States where this service is, or can be, provided, there shouldbe a definite pattern for the operation of training schools for cus-toclial and maintenance personnel. One such pattern takes into con-sideration travel distances, overnight lodging, and conveniences forparticipants. The local school system may or may not pay the ex-penses of its trainees, since schools are held at locations where mostparticipants can return home overnight, or the .facilities 9f collegesand universities, including dormitories, may be used at nominal cost.Study areas should be predetermined on the basis of the interests ofparticipants. Instruction may be handled by State department per-sonnel, representatives of various manufacturing firms, local schoolemployees whose competencies are recognized, engineers, architects,or any other specialists whose services" may be available. The ex-

.

penses of such personnel, including salaries, if any, may be borne bythe State department of education, by the participating school sys-tems, or jointly by the State department of education and the par-ticipatin systems.
Under another pattern of State-conducted training programs, par-ticipants are assembled at a -central location in the State for aspecified period of time at least once each year. Facilities of collegesand universities are often used for this purpose, but they may beavailable only at times when such colleges or universities are not inregular or summer sessions. Other mechanics and details for thistype program may be arranged in a fashion similar to those pkoevi-ously described.

College, University, or Technical School Courses
During the past several years, numerous colleges, universities, andtechnical schools have conducted resident and extension courses forschool custodial and maintenance employees. Resident courses, gen-erally offered during the summer months, run from 2 days to severalweeks, with daily sessions of 6 to 8 hours. Instruction in variousphases of custodial-maintenancie services is given by specialists whoare brought to the institution for class lectures, discussions, demon-strations, and laboratory work. In most instances, credit may beearned for the successful completion of each course, but this isoptional.

Eglension courses, usually conducted in the evenings at variousschool centers over the .State, consist of lectures, discussions, audio-
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visual presentations, demonstrations, trainee participation in theperformance of certain tasks, and panel presehtations. These coursesmay be either intensive or extensive with respect to time allotmentand scope. If intensive, a course may be conducted for 1 or 2 weeks,with daily evening sessions of 2 or 3 hours, each session covering oneor more areas of instruction. If extensive, a course may continue foran entire year, with daily or weekly evening sessions of l or 3 hours,each session covering limited areas of 'instruction. Local conditionsmay require variations in these plans.

Enrollees in resident courses may come from almost any locality inthe country, while extension course enrollees are often limited toemployees of the particular school system whet.* instruction is beingoffered, or to this and fieighboring school districts. However, exten-sion courses often provide training opportunities for many who couldnot afford to attend resident courses.
In sift° instances, sponsoring institutions bear most, if not all,costs involved in operating training schools for school plant per-'sonnel. In other cues, operating funds are derived from tuition feeswhich may be paid either by the participants themselves or by theirschool boards.

Areas of Instruction
Such factors as size of the school system, number of school plantemployees, and types of work to be performed will determine theareas in which instruction should be offered in a maintenance trainingprogram. In small systems where custodial employees do all exceptcontract maintenance, special training should be given in areas wheretheir work is to be performed. In larger systems with separatemaintenance and custodial crews, training programs may enablepersonnel to move from one work category to another, or instructionmay be limited to the improvement of skills within particular workareas.

The work areas most frequently handled by the school districtmaintenance department, and the types of training include:
Painting.-Types of paint, methods of application, and principlesof color conditioning.
Plumbing.---Valves, fixtures, piping and pipefitting, hot-watertanks, showers, and sewage lines, including. methods of repair andreplacement.
Heating and ventilating.---Care of boilers, radiators, traps, con-verters, temperature and safety control devices, unit heaters, dampers,stokers, gas and oil burners; instruction in temperature control, airmovement, and other elements relating to thermal environment.
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Electrkal 8erviees.--Instruction in the care, repair, and replace-
ment of electrical equipment, including motots, wiring, switches,
service panels, and light fixtures.

Any other work areas not performed by contract maintenance
should also be given consideration in the training program, and
regardless of areas covered, safety, both for employees and other
building occupants, should be stressed in all areas.

Instructional Personnel
Instruclional personnel for maintenance training schools, regard-

less of program sponsorship, should be experts in their respective
fields and practical in their methods of instruction. In most sections
of the country, competent instructors may be obtained from: (a)
Manufacturing concerns, (b) professional sources, and (c) industry.

.71/4.

Manufacturing Concerns

Some manufacturers of school building materials, -school furniture
and equipment, and operating supplies will furnish skilled personnel,
often without charge, to train maintenance employees in techniques
of maintenance, methods of use, and other-details in connection with
particular products, but they should not attempt to "sell" their prod-
ucts. Most companies, realizinwthat consumer satisfaction is impor-
tant, are willing to spend much time and money on research that
will improve their products and thus create greatO consumer demand
for ,them. The findings of such research may not be available to the
general public, but may be used by company rep?esentatives as re-
source instructional material for maintenance schools.

Professional Sources

Professionally trained instructional personnel for maintenance
schools may be secured from a number of sources. Architects and
engineers from architectural and engineering offices are often avail-
able to most school districts. College, university, and technical.school
professors who teach courses in school plant management, in mechani-
cal, electrical, and chemical engineering may be employed to give
instruction in areas of their particular specialty. State department
of education school plant specialists may render invaluable service
as directors and instructors in maintenance schools. Professionally
trained maintenance personnel from the sponsoring school system,
or from nearby districts, often make exceptionally good instructors
for maintenance schools.



Industry
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Many large industries employ maintenance specialists to keep their
buildings, equipment, and other properties in a satisfactory state of
repair. These specialists may be prevailed upon to transfer "indus-
trial know-how" in maintenance to school plant employees through
inst ruction.

Methods of Insbuction
Maintenance school teaching-procedures, techniques, and training

methods should help school plant employees become more efficient in
their work, kid to quality performancedevelop pride in accomplish-
ment, and should improve operation and maintenance services to the
school district. Methods of instruction often depend upon teacher
ingenuity, types of tasks to be mastered, instructional materials avail-
able, and the amount of time allotted to instruction. Some situations
may require the demonstration method, where students watch others
perform tasks which they themselves must learn to perform. The
job sheet method, successfully used in various asillicts vocationil
education, may be adapted to situations where learners must analyze
the various steps in a given tafk. Other and more common methods
of presentation include the lecture, the question and answer, round
table and panel discussions, and audiovisual presentations or various
combinations of these methods. Regardless of method or methods
used, however, an abundanci of printed materials, such as books,
guides, charts, diagrams, slides, drawings, and pictures should be
used in order to make the program more effective.

14.
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CHAPTEltill

Programing AAaintenance Needs

THE
PRECEDING CHAPTER has been devoted to a discussionof same of the factors involved in personnel management as theyrelate to the total problem of developing a maintenance organization

for a publicschool district.
The purpose of the present chapter is to propose and discuss some

guidelines which may be used in programing the maintenance needsof a school, district. It is recognized °that no single formula will beadequate to cover all phases ,of maintenance program planning forall districts. There are, hdwever, certain common denominatorswhich may be used to determine maintenance needs for each didrict.These include: (A) Establishing needs as to location; (B) develop-ing maintenance schedules; and ((') determining maintenance shopand equipment requirements;

. ESTABLISHING NEEDS AS TO . LOCATION
It is not possible for the school district maintenance organizatio'nto develop a wellplanned, efficient, low-cost maintenance programunless the specific needs at each school location are known. Theneeds may be revealed through : (1) Long-range planning, (2) rou-tine inspections and periodic checks, (3) community kuggeitions,and (4) emergency requests.-

Lontlange Phmning,The first step in long-range planning for maintenance involvesthe collection of factual data on all buildings, grounds, and equip.;ment in the sclyiil,system. This can be accomplished by conductinga building mainlitance survey. The director of buildings andgrounds and the maintenance supervisor, or other officials responsiblefor the -district's maintenance program, should direct the survey sothat comparable procedures will be used throughout the disttict.Except for the survey director and his assistant, personnel of thesurvey team may change for each building, with the principal,
44
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selected teachers, the custodians, and 1 or 2 technically trained mem-bers from the local community serving as members of the survey tettnfor the particular building. An analysis of the maintensitice needsof a, schocil plant requires a wide, practical knowledge of schoolbuilding construction. The director of buildings and grounds, themaintenance supervisor, and the technically trained members of theteam can supply this knowledge, while the principal, teachers, andcustodiant-those who actually work and live in the builditig----candirect attention to maintenance needs about which they have knowl-edge.

The survey team. should inspect every part of the school plant,including grounds and equipment, and every maintenance require-ment should Oe listed, giving the estimated cost of each: Priorityratings should be assigned to each need, with most urgent needs beinggiven first priority; those that will 'prolong the life of the buildingand equipment, second and those that are otherwise desirable, third.'When all buildings of the district have been surveyed, all main-tenance needs with respect to priority, costs, and location can betabulated for further study and evaluation: This evaluation maydisclose that all items having first priority cannot be handled during"the first year of the program. If so, those considered lees urgent mayhave to be deferred until a later date. Regardless of how muchmaintenance can be accomplished during the first year, however, theframework for long range programing of maintenance work willhave been laid.

Routine Inspections and Pak& Ciecks
Once a complete, comprehensive maintenance survey has beenmade, the maintenance mods of a school district can be kept currentby routine inspections and periodic checks. These inspections canand should be made by the school principal and his custodians. Theprincipal should be particularly alert for conditions affecting thehealth and safety of students and teachers; custodians should inspecthardware, glass, lights, mechanical and electrical systems, furnitureand equipment, and various types of controls. Needs that are dis-covered by these mutine inspections, if not of an emergency nature,may be reported to the maintenance department on a daily, weekly,or monthly basis, depending upon the degree of urgency and thereporting procedures of the local system.

Periodic checks of all electric motors, starter control equipment,heating and ventilating systems, water heaters, instructional equip-
I Harry F. Walton. Surveying and Programnsing Maintenance Needs. MI Proceed-hogs. Association of School Business Oficial& Kalamasoo, Mich. : The Association,1952. p. 102-109.
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ment, and many other phases of the school plant should be made bymaintenance specialists. These checks should be made at least onceannually,' preferably during the summer vacation period when thereis ample time and less possibility of interfering with school activities.In addition to periodic checks by school maintenance personnel,certain parts of the school-plant may need periodic checks by archi-tects, engineers, boiler inspectors, and representatives of insurancecompanies or their rating bureau& The servim of architects andengineers will be required if there is any question concerning build-ing safety; the services of professional boiler inspectors are fre-quently required by State statutes, and are often provided by insur-ance companies; other insurance representatives, or officials of ratingbureaus, inspect school properties for the purpose of establishingorchanginginsurance rates. In any events all building defects dis-covered and subsequently reported by any of these inspectors becomemaintenance needs which should be corrected by the school district.

Canummity .Seggedion
In many school districts, school m4intenance programs are not or-ganized, staffed, and administered in such a way that the needs ofeach school can be determined by the maintenance staff. In suchdistricts, there may be some progressive communities where parent-teacher associations, civic clubs, community improvement league, andother organizations become interested in, and devote attention to,various aspects of the school program.' The improvement of schoolfacilities is often one area,in which keen interest is manifested. Thisinterest may be promoted by special school plant improvement com-mittees cmposed, of4epresentatives of the various community or-ganizations.

These committees, working cooperatively with school principals,inspect and evaluate school facilities, utfually on an annual basis.If such annual inspections reveal maintenance needs, they are item-ized, cost estimates are made, and school boards are requested toprovide funds to meet them. Furthermore, the use of funds raisedby, local groups to supplement those provided by theii boards fornutintenance purposes is not without precedent.
Although this plan may be successful to the extent that it providesadequate maintenance for some schools, it is not normally T000111-

I Grab** R. Miller. , Program for Preventive Maintenance. Aitemerionn Wool owlUniversity. New York : Asmericiuk Reboot Publishing Co. Vol. za, lows& p, 41141-459.a Jams F. Roebestir. 'Sellout Programming of Maintenance Work. ills Privet*isle. Association of School Business Oficial& Ealasmaaee, Mick.: The AseolatIon.1.53. p. 180-1113.
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mended as a maintenance procedure became certain communities,lacking leadership may not receive their fair share of system-widemaintenance funds.

ElanPmcY Requests
Even though long-range planning, routine inspections and periodicchecks, and community suggestions may have established school dis-trict maintenance needs as to location and estimated cost, unforeseensituations often arise, which demand immediate attention. Timeemergency needs include building and equipment damage caused byfire, vandalimn, and storms; Nutting plant failure; frozen waterlines; breakdown of, or overloading, sewage disposal systems in rural&teas; and (*her failures created by fortuitous circumstances. Suchneeds are reported to the maintenance department by the schoolprincipal or by the school custodian, and regardless of priority rat-ings of previously listed maintenance needs, take precedent overall others.

'DEVEiONNG A` MAINTENANCE MIMEA well-plann,d maintenance program must be flexible enough tocope with du, unexpected, ;pacific sough to utilise to best advantagethel time and skills of all employees, and broad enough to cover allmaintenance categories. Each major maintenance activity shouldbe timed to become a part of a long-range, master schedule, with thework so arranged that it is fairly distributed among the'maintenandecrews. In order to do this, it will be necessary to keep a running,master list of all maintenance tasks and repair jobs that are to bedone. Each joirinay be given a tentative Outing and completiondate, with the various items of work being cooperatively assignedto members of the maintenance staff.
The development of a master schedule will involve an analysis ofmaintenance needs as to types, of which five are generally recognized.These are: (1) Recurring, (2) periodic, (8) replacement, (4) Melt:gency, and (5) improvement.

bawls Kati:sake
The term "recurring maintenance" refers to school maintenancetasks and jobs which should be performed one or more times eachyear. These may be performed by the regular custodial staff or bythe maintenance department, depending on local policy. If assignedto the maintenance department, such viork should be on a scheduledbss.
Examples of recurring maintenance tasks include such things asfloor and furniture care, certain cleaning operations, some types of
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lawn and grounds maintenance, and specialized care of mechanical
and heating equipment.

The frequency with which certain floor maintenance tasks are to
be performed depe4ds upon the number of students and the amount
of traffic, the type of floors and floor covering, and the condition of
playgrounds and ottnr areas surrounding school buildings. Corri-
dors and other areas where there is consistent, heavy traffic may need
to be waxed weekly. Classroom floors may need to be washed and
waxed twice each year, once before school opens and again during
the Christmas holidays. Wood floors in certain building areas may
need to be stripped, given two coats of sealer or varnish, and waxed
once each year; gymnasium floors and indoor play courts, if of wood,,
may need to be scrubbed,1 have lines repainted,. given two coats of
varnish or "gym" finish, and waxed once each year, either during the
summer months or other holiday periods. Students' desks and chairs
may need to be washed, with some sanded and varnished as needed,
during the summer.

In general, light fixtures, heli.x or stack switch, on oil burners,
and interior glass surfaces should be cleaned once each month ; ex-
terior glass, at least twice a year; and all painted interior classeoom
and corridor walls should be cleaned once each year.'

Lawn and grourids maintenance includes thorough and frequent
cleaning, weeding, seeding, fertilizing; spraying, erosion control and
pest control. It also includes, at lees frequent intervals, pruning and
trimming ornamental shrubbery, removing and replacing diseased
shrubs and plants, and maintaining equipment used in lawn care.
In addition, roads, driveways, walkways, and footpaths must be kept
in good and safe condition, free from grass, weeds, and debris. If
there are trees on the school site, it may be necessary, on occasion, to
remove dead and_diseased timber, both standing and fallen, in order
to keep the grounds safe and aesthetically pleasing.' In colder
climates where there is heavy snowfall, maintenance crews and the
custodial personnel may have to operate as a team to remove snow
from steps, walks, and driveways.

Mechanical and heating equipment, like other essential elements
of the school plant, require constant vigilance and frequent mainte-
nance, some of which is of a specialized nature. Water pumps,
vacuum' pumps, and other types of motor-driven equipment may need
oiling once each week ; beating and hot water boilers should be blown

4 David A. Pierce. Roving Donors in Beildhog Sokaole. New York : Reinkold
linking Corp?ration. 1909, p. 88.

$ H. B. Conover. a Gonads Meisteisence Hessabeek. New York : W. Dodge Corpo-
ration. 19589 p. 1-5. J. Roy Lsevy. Landscaping the School Bite. Asserfoon
floird Journal, 130: 15-48. April 1955.

11.
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down at least twice each you*, on during the summer and again dur-
ing the Cilristmas holidays; and ventilating systems may require
frequent adjustment and attentice.

In school districts where these recurring thaw are assigned to
maintenance, scheduling has been acomplished in a variety of ways.
Some districts use special floor maintenance crews which rotate from
building to building, taking care of individual building floor needs
on a recurring cycle of from t5 4. to 8 weeks. The size of each crew
will depend upon the tee* to bit performed; the number of crews,
upon the size of the school district and other factors previously men-
tioned. These crews are equipped with all tools and facilities needed,
and ars transported from school to school in a panel delivery track.
As a geeeral Me, work is performed between the hours of 8 :80 p.m.,
or the dismissal hour, and midnight"

The plan is reputed to be highly satisfactory both from the stafid-,,point of efficiency and economy. It is efficient in that personnel be-
come more skilled by doing one type of work than aby performing
a variety of tasks; it provides more consistent and uniform mainte-
nanm of floors; and it improves the efficiency of regular custodians
by relieving them of an onerous, time-consuming task. The plan is
economical in that it reduces the number of custodians needed, in-
creases the life of asphalt site beyond ordinary expectations, and
requires less wax, thus reducing wax bills,

In some school districts, the floor maintenance crew is augthented
during the funatir months by membereof the regular custodial force.
Such crews then increase the scope of their work to include cleaning
walls and woodwork and washing light fixtures, interior glass, and
windows.

-

. ,recurring maintenAnce jobs, such as furniture care, cleaning
ope lone, lawn and grounds maintenance, and specialized care of
mechanical and heating equipment, can be similarly scheduled for
work crews in each of these categories on a rotating basis.

As /maker plan of scheduling recurring maintenance work, the
director of maintenance may develop a master list of items and
repair jobs, assigning a tentative starting and completion date for
each, and designating the person or persons who are to do the work.
This -plan will enable the supervisor to inspect the work in progressnd/or the complete job.

Bove* P. Tucker. operations of a Floor Maintenance Crew. American School andUniversity. Nos York : American ilcbool Publishing Co. Vol. 27. 1955-46. p, 481.Richard A. King. Developing Progressive Maintenance. imerionn Scheel Bawd/alma. 136: 55-415, May 11066. J. IL errors. A Floor Maintenance System. AsterismsScheel and Uniesisitg. New York : American School Publishift Co. Vol. 2 19541-414,
go. 4410.
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Another scheduling device involves the use of a Job Ticket Board
in the central maintenance Ace. This requires the use of a Job
Ticket for each job, each ticket being pegged to a special notice board
until the job has been compleed, after) which a completed work order
form, together tith appropriate records, is flied with the director of
maintenance.°

Modification of these plans, or the development of others to fit
local situations, may be found practical in many school districts.

Petioic

Periodic maintenance refers to those jobs and tasks which may
need attention leas frequently thati recuriing maintenance jots. In
general they include repair and renovation items,which f61Iow cycles
of from 3 to 5 years, such aft: (A) Exterior and interior painting,

*and roof repair; (B) repair of window shades, blinds and curtains:
(C) weatherproofing windows, doors, and wails; (1)) 'repairing
heating plants, and citwning eeOic tanks.

Exterior and Interior Painting
One of the major costs in 4 preventive maintenance program is that

of repainting exteriors and redecoratingAinteriors of Khoo' buildings..
Exterior and interior painting are essentially two typte of mainte-v*
mince operation& The primary purpose of exterior painting is to
protect exposed surfaces and the secondary, to improve appearances.
Interior -painting is done to increase light reflection, improve appear-
ances, and incidentally preserve surfaces.

Schedules ifor repainting school imildings. vary greatly from region
to mewl, climatic and weatiwr conditions- affecting the desirable
frequency of repainting. In some localities where smoke fumes acv

.yeavy, or wOere there is an excessive amount of deterioration from
salt or spray, or from blowing sand, exterior and interior painted
surfaces may survive for shorter periods of time than in other locali-
ties. Except under extrem% conditions such as these, there is a need
generally to scheduk outside painting every 3 to 5 years; inside
surhces, at intervals of 5 years,

Little can be done to prolong the life of outside pant other than
using quality products and expert workmanship. In addition, two
methods have been used by various ,school systems to prolong the
interval between interior paint jobs,

a &Swot busiaa. llaisaressesit ihmutbook: Operation and Maintenanea. fls State
ItenestIoa Department Bureau of mkt and Irinanekkl new Albsay, N.Y.: The
Departsseat 1,55. p. TL

*Nathan 11. Patter. Long-Itaage liaintenanee awl Yearly Malatesanse. 111117
Prooeedda.e. AMoeIItIo of &Wel Ssniiess 0111elak. Nvanstoa. In.: The ti s.
1455. p. tOS-10T.
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One of these methods, used in the Muscogee County School Dis-
trict, Columbus, Ga., involves the adoption of a "scheme" or
"standard" for all interior painting for the entire school district- -
s system-wide color sehme, subject to no change except on a long-
term bags. However, schemes for small or special interior areas may
be changed as required, with little or no noticeable effect or) the pro-

m. It has been'reported that this plan can reduce interior paint-
ing costs by 100 i)ereent, more or lei, depending on local conditions."

Another plan, used by the City Board of Education of Los Angeles,
Calif., as well as by other school districts over the country, substitutes
.4 wail and ceiling washing procedure for painting where practical.
It is reported that the use of. appropriate solutions, applied by proper
equipment, will set bock former painting frequencies by several
years,. and may cost about one-fourth as much as a new paint job.
In most instances, tlw ftiStlits are so gt4 that the average person
dom not realize that there has not been a repaint job."

Most of thtki4e exterioi and interior paint and wash johfi can be
placed on a definite, planned schedule, but emerxericies and other
conditions will make it necessary to do some painting on a non-
schNieled basis. Provision should be made for both the scheduled
and the nonschedulid jobs. Experience indicates that about 80 per-
cent of the painting budget is required for the former; percent,
for the latter."
**of Ilteimar

One of the most irritating of school maintenance problems is a
leaking roof. Failure to take precsution.s to prevent leaks may lead
to serious damage to interior surfaces., walls, and equipment, and
may cause discomfort to teachers and pupils. These precautions can
be taken by school district maintenance personnel through a program
of preventive maintenance, which requires frequent inspections,
minor repairs as needed, and in some instances, periodic treatment
to preserve roof life. Experience has shown that roof maintenance
of this type is far cheaper than neglect.

Although it is generally recogRized that in most school districts
major roof repaii and replacement jobs should be performed by
reliable roofing contractors, either on a contract or on a time and
materials basis, experience shows that inspections., minor repairs, and
treatment for preeervation can be done efficiently and economically

10 raw
st Ralph 0. Corwin. Maintaining 1nterkw Painted Partarea. dowries* Raiser spatVairersity. New York : American &keel Publialting Co. Vat 1. (Ma ed.) 1937-48.p. 2TT.
1$ Edwin 0. Berry. Preventive. Maintenance. III Properlipe. AloodatiotsReboot anainein 011kbala. /Ovulates, M.: The Amoriatioin-, int p. 29*-306.
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by the regular school maintenance staff. Some illustrations of minorrepairs are remopping loose flashings, patching roof cracks, and re-moving blisters which sometimes appear on built-up roofs. Preserva-tion treatments are given primarily to two-types of roofs, metal andbuiltup. Metal roofs should be coated with a roof paint or a speciallyprepared compound every 3 to 5 years to prevent rust, fill pits andsmall holes, and cement joints. Built-up roofs often lose their naturaloils, and a standard treatment to preserve their life is to give tl*nyteoat of hot composition every 5 years. This procedure restoresthe natural oils to the roogng materials, puts new life into the paper,fills small holes, and contributes to a longer roof life.
Window Shad', Blinds, Curtains

Other periodic m*intenaire tasks are concerned with The repair ofwindcAy shades, blinds, and demounting, drycleanitg, and remountingdrapes and curtains. Most cleaning and dusting operations are func-tions of the custodial staff, but repairs may be' made by the mainte-nance department, depending on local policy. Where special equip-ment is required to make such repairs, however, it seems appropriatethat this work be done by regular maintenance men. For example,certain types of window shades are manufactured so that the rollers
dO not have to be'replaced as often as the cloth. In some instances,

possible to reverse the cloth on the rollers to obtain furtherservice from the same shades; when this cloth becomes too worn,soiled, or is torn, it can be replaced by new cloth. This procedure,while, not difficult, should be done with precision if satisfactoryresults are expected.
Venetiab blinds may also require expert workmanship when theyare repaired. Individual slats may be bent, kinked, or damaged;pull cords, cord docks, tapes, apd cross ladders wear out every 4 or 5years, sometimes more often; in' order to replace these parts, or tomake ry repairs, it is' Afton necessary to disassemble the blind.Such work can be done more effectively in the maintenance shop than6:olfille school p " it 'seg.
Another i stration of similar ma\utenance is demounting, dcleani , and remounting auditorium and window drapes and ctains. This should -be done once every 4 or 5 years to prevent rot-ting." The maintenance crew shouldy able to handle this job moreefficiently than the custodial crew.

r

9

A

is Elbert L. BrillWey. Preventive Maintenance Planning. Custodial Training; Jana-ary 1957. p. 40-42.
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Weatherproofing Windows, Doers, Walls
A common source of damage to buildings is moisture penetration,

chiefly through defective roofs. Other points of penetration are
outside windows, doors, and walls. Regardless of the type of ma-
terial used, or how well the buildings haire been constructed, the
ravages of climate tend to break down exposed surfaces. This
weathering process not only contributes to deterioration but also
shortens building life. .

Eternal vigilance is required to discover points where putty and
calking compounds have fallen away, where masonry joints ha#
opened, and where other exterior surfaces hap cracked. Prompt
action in resealing, recalking, replacing putty, repainting masonry
joints, and repairing cricks will keep joints tight and moisture out,
thus effecting savings in renovating costs and prolonging building
life.

There is no way to predict with certainty the exact interval at
which these weatherproofing jobs may have to be performed, but
experience indicates that the span is between 5 and 10 years, depend-
ink on qualitk of materials, standard of workmanship, and local
climates.

Repairing Heating Plants
School heating plants are usually given routine, preventive mainte-

nance at the close of each heating season. Under normal conditions,
steam and hot water plants may need to be replaced about every 30
to 35 yeti's." In the meantime, such plants maty require periodic
maintenance at intervals of from 5 to 10 years. For example, water-
tube.typc boilers may require tube replacement; cast iron boilers may
develop cracks necessitating replaceinent of sections; and grates in
manually fired furnaces may become overheated, causing them to sag,
fuse, or briak, either of which will require replacement. These and
similar types of repairs for heating plantslannot be anticipated, or
planned in advance, but it should be recognized that, regardless of
day-to-day and season-to-season care, Use and age of heating plants
make such repairs necessery at varying intervals.

Cleaning Septic Tanks
Another example of periodic maintenance, dealing primarily with

rural tichools were an approved public system of sanitary sewers is
not available, is. the cleaning of septic Or settling tanks. Frequency
of cleaning depends on such conditions as te capacity, volume and

14 otiorge Biumenaner. Planned and 14eventive Maintenance Can Save 'School Money.
Nation's Hchaeltk 48: 88-90, September 1951.
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character of sewage treated, and digestion of sludge. If either sludge
or scum is permitted to reach the outlet devgicyaftarticles will be
flushed into the disposal field and will clog the , causing liquids
to rise to ground surface and sewage to back up in plumbing fixtures.
When this happens, it is necessary to clean the tank, and it may be
necessary to construct a new disposal field.

In order to prevents* s4tclown of the school plant while a new
disposal field is being k. and to avoid costs incident to such
construction, it is best :UN the depth of the sludge and the
thickness Of the scum mat. i0he vicinity of the outlet baffie at least
twice a year. The tank should be cleaned 'when the bottom of the
scum mat is within approximately 3 indlieir'of the bottomsof the outlet
baffle, or the sludge on the bottom is from 1 to 2 feet deep. In most
instances, the tank will have to be cleaned about every 2 years."

In school systems having few septic tanks, it is probable that such
cleaning operations can be accomplished more economically by com-
mercial firms specializing in this work than by school maintenance
departments. However, local experience may be used as the basis
for deciding who is to do such work.

ReOacesment

Replacement maintenance is concerned primarily with repairs by
the substitution of new parts for old in worn and damaged furniture
and equipment, and by the substitution of new elements for old in
school structures. It does not include the substitution of complete
new school facilities for old facilities.

Like much periodic maintenance, the exact time at which replace-
ment maintenance must be scheduled is unpredictable, but carefully
kept records, regular inspections, and experience may be of value to
maintenance personnel in developing replacement schedules. Records
will establish the age of furniture, equipment, and structures; regular
inspections will reveal the probable time at which replacement will
be necessary; and experience will indicate the frequency with which
such work has been done.

Roofing, plumbing, floor surfaces, furniture, and equipment are
examples of areas where replacement maintenance may be required.
For example, experience seems to indicate that roofing may have to
be replaced every 20 to 25 years; plumbing, at intervals of 25 to 80
years; and floor surfaces, every 15 years."

15 Ohio State Department of Health. Health and Saysitatles Steadier& for lohool
Buildings. Columbus, Ohio : The Department, #952, p. 71-72. /tassel of Septic Took
Practice. Washington : U.S. Government Printing Office, 1959. p. 2942. U.S. Depart-
!Dentist Health, Education, and Welfare, Public Health Service. (Public Health Service
Bulletin No. 526.)

14 George Blnmennuer. op. oft.
4
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Furniture and equipment, broken or damaged in use, may often
give many additional years of service if damaged or broken parts are
repaired or replaced. In smaller school systems where it is not
feasible to putchase, hold, and store extra equipment, to be used as
replacement when old equipment breaks down, it may be necessary to
make repairs on an emergency basis. In larger systems, it may be
economical to operate furniture and equipment shops where repairs
are made on a continuous basis. In such systems, repaired, restored,
and refinished furniture and equipment is placed in a warehouse or
storage room until it is needed. When a requisition for this equip-
ment is filled, the broken or damaged equipment which it is to re-
place is taken to the maintenance' shop to be repaired and subse-
quently stored for use at some future time. In this type of replace-
ment maintenance, there is no particular cycle, but restored furniture
and equipment is always available for replacement purposes when
needed.

In Lincoln, Nebr., an "Eight-Year Plan" for furniture repair and
replacement is said to be very satisfactory." Under this plan, all
furniture in a particular building is 'repaired, refinished, and restored
every 8 years. This involves the replacement of damaged parts,
such as wooden and metal legs, work surfaces and the like, and the
insertion of new bolts, screws, and rivets where needed. If only
refinishing is required for a piece of furniture, this work is accom-
plished at the individual school during either a holiday period or the
summer vacation. When repairs require machinetwork the furniture
is carted to the central shop where machines are available. Regluing
may be done on location rather than at the central shop, depending
on the type and amounts necessary.

In addition to furniture, there are other types of equipment, such
as typewriters, business machines, audiovisual equipment, physical
education and play apparatus, intercommunication systems, clocks,
and transportation equipment, which require replacement mainte-
nance. Of these, typewriters, business machines, and audiovisual
equipment may require minor annual maintenance. When parts are
worn or broken, they must be replaced with new ones.

Replacempnt maintenance for trinspertation equipment may de-
pend more upon miles of service and mid conditions than upon the
length of use. For example, tires may need to be replaced every
20,000 to 25,000 miles; brakes, relined every 50,000 miles; and motor
overhaul, or exchange, every 100,000.

17 R. U. lark. Caro of School- Furniture. American School sod University. New
York : Asoriesta Moot Publishing Co. Vol. 27, 1M-5S, p. 437.



56 qs' ORGANVING THE IIAINTENANCE PROGRAM

tr."' 14

It should be pointed out that some accounting systems classify
expenditures for new furniture and equipment, major replacements,
remodeling, and modernization of structures as capital outlay rather
than maintenance expenditures.

biergfacy Maintenance
As has been indicafed, fortuitous circumstances often create a

need for certain,types of maintenance it inopportune times. If such
maintenance must be done in order to keep the school plant in opera-
tion, it is referred to as emergency maintenfatce. School officials who

fail to recognize the possibility of emergenties, and make no provi-
sion for meeting them, may encounter difficplties in meeting previ-
ously established maintenance schedules.

There is no infallible rule by which emergency maintenance needs
can be predetermined, but provision can be made for them by allo-
cating about 85 percent of the total man-hours available to routine
and emergency maintenance." An additional precaution can be taken
by designating from 10 to 20 percent of the total annual maintenance
budget, depending on age and condition of buildings and equipment,
for this purpose." If these steps are not taken, it is 'probable that
some scheduled maintenance may have to be dfierred.

hoPfovanint Maintenance

As used here, improvement maintenance leers to the repair and
upkeep of school grounds and sites. Schoo1 grounds improvement
includes : Repairing and replicing walks, fences, -tennis courts, play-
ground surfaces, lawn-spri4kling systems, outside flagpoles, drive-
ways, sewers, and irrigation ditches. Improvement of sites includes
regrading, reseeding lawns, and replacing shrubs. Initial expendi-
tures for these items, that is, at the time a building was constructed,
are capital outlay expenditures, subject to State and local laws and
customs, but those incurred in replacing or renewing. such items may
be appropriately charged to maintenance."

It is not difficult to determine the need for such improvements
when the building maintenance survey is made. Good judgment may
predict the time at which they _should be made. Once the need has

*Arthur G. Hoff and Thomas I. Mile. Controlled Maintenance. American School
Board Journal, 184: WO, March 1957.

11/How New York Spends School Building Maintenance Funds. American likkeel Beard
Journal, 126: 53, February 1953.

10 Paul L. Reason and Alpheus L. White. Financial Accounting for State end Low,
School Systems.. Washington : U.S. Government Printing Once, 1957. (U.S. Depart-
ment of Health, Education, and Welfare, Ogee of Education; Bulletin 1957, No. t)
p. 74.
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been determined and the time has been established, the improvements
can be incorporated in the long-range master schedule.

PETERMINING' MAINTENANCE SHOP NEEDS
Some factors which condition school district maintenance shop and

equipment requirements are size of thp district, board policy, and
services rendered by school plant personhel. For example, if a school
district is small, has no definitely organized maintenance program,
contract's most of its maintenance work, and requires only routine
service from school plant personnel, it will have little new for a
maintenance shop with specialized equipment. On the other hand,
medium to large districts, having well organized plant operation and
maintenance departments whose personnel perform all operating and
most maintenance tasks, need special shops and an assortment of
tools and equipment to provide prompt and economical service.

In school districts ware such shops are needed but have not -been
established, careful attention should be given to: (1) Shop type, size,
and location and (2) shop equipment.

Type. Size, and Location
The shop facilities needed by a school district: will depend upon

the volume and nature of repair work to be performed. In zits all
districts where work volunie is small, maintenance personnel is 11
.
ated, and only minor repairs are made, there may be no justification
for elaborate shop facilities. In such instances, the rolling shopa
truck with a covered bed which is equipped with necessary tools
may be sufficient.

Another type is the custodial or maintenance shop located in each
school building. In still other districts, one general shop with units
for special types of repair jobs, such as electronic, furniture, office
=chips, welding, electric motors, and hardware repair may be
found saiisfactory., In large districts, where the volume of work in each of several
different repair categories is heavy, it may be feasible to plan one
shop for each of several repair areas. For example, if a district
operates a pupil transportation system, it may be desirable to plan
the schoolbus maintenance shop and storage garage as a separate unit.
Likewise, if furniture repairand sometimes ftirniturii manufactur-
ingis a large operation, it may be expedient to plan this as a sepa-
rate shop. In other camp, three or four. shopseach designed to
pmvide for a number of related repair and maintenance operations
may be found advantageous. For instance, all repairs and mainte-
nance work involving the use of metals may be done in one shop that
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is equipped to handle, store, cut, weld, and fabricate metals; repairs
involving the use of wood, in carpentry shop; those involving motor
vehicles, in an automechanics sjiop; and those concerned ..with electri-
cal equipment and electric servioes, in an electronics shop. Regard-
less of shop Ope, however, outstancling economies in plant operation
and maintenance are said to be effected in achool districts where
maintenance shops are operated.°

Shop size, a factor which influences shop efficiency, mug be taken
into consideration when planning a maintenance shop of any type.
Ample space should be provided for administration; for the storageof raw materials and applies; for work areas and the installation of
appropriate machinery and equipment; for toilet, shower, and dress-ing facilities for employees; for the storage of items brought in for
repair; and in some cases, for the storage of repaired items. Local
variations in types of shops, in number of shop employees, in opera-
tibns performed, in equipment installations, and in storage require-

, nvInts preclude a listing of specific 'pica requirements for each of
the areas listed above.

Another factor which infimnces ,shop Ificieucy is location. Each
shop should be properly located is to be easily accessible from all
parts of the school district. ,tau -hours used, gasoline consunmd,
and the cost of wes.i.)ind tear on trucks in transpoeting broken or
damaged equipment Unrg distances to and from maintenance repair
shops can devour much of the maintenance dollar. Similarly, if Bald
crews assemble at the maintenance' shop each day to be transported
to particular buildings where maintenance work is in progress, andif portal-to-portal pay is allowed, a considerable portion of the wages
paid produces no services for the district when the shop is not prop-

lowly located. Furthermore, shops should be so located that the
handling and transportation of raw materials and supplies will be
reduced to a minimum. Whether there be one, two, or more shops
and warehouses, they should be centralized to insure proper coordi-
nation between operation and maintenance."

CiPiPs'et
The school maintsuance department cannot be expected to make

needed repairs or perform essential maintenance services unless!' its
equipment and tools. are of the kind and quantity to permit satis-
fctory performance. The type of tools and equipment needed, like

HaroM D. Hynds. Loa eras Sammie. in Maintenaaes anti ?wallows HOWllonssipssest, 17 : 4-4, March 111411.
n N. L. George. BOSS Principles for the Orgaalsation and Operation a VentralSchool Shop Service. A11141,10011 teheel Beeerd Anima, 110: 41-112, February 1950.
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type of shops, will depend on the scope of the program, which may
vary. It seems impractical, therefore, to suggest specific tools and
types of equipment for all programs. These should be selected by
local officials when they analyse the operations to be performed by
the maintenance department.

In general, however, tools and equipment may be classified as on-
the-job or portable, in-the-shop or fixed, and handtools and equip-
ment. Portable tools are those that may be powered by gasoline
motors, electricity, or by hand and can be easily moved from place
to place. These include electric drills and grinders, power-driven
handsaws and planes, spray-painting equipment, mowers, electric
hammers, floor scrapers and sanders, welding equipment, and forges.
Fixed equipment is regarded as those items that are too heavy to be
moved readily from place to place, some of which may have to be
bolted to the floor when in ise. Examples of fixed equipmint are
.bandsaws, circular saws, planers, jointers, drill presses, and lathes.
Handtools are those without power which can be carried from place
to place in a tool box or in the hand and depend upon hand manipu-
lation for service. Some examples of handtools are hammers, saws,
planes, wrenches, screwdrivers, nail punches, drills, and spirit levels.

Experience seems to indicate that all portable and all fixed tools
and equipment should be provided by the school district. Practices
differ with respect to ownership of handtools; Some authorities feel
that these, too, should be furnished by the district"' Others 'feel that
if the worker furnishes his own handtools, he will look after them,
and thus relieve the maintenance. department of in-and-out check-
ups." Local practice may be used to determine whether such tools
are to be furnished by the district or by the worker.

IS Floyd 0. Hoek. Care of Maintenance Toole. Americo* School and University. New
York : Airless 41Iebool PnbliebIng Co. Vol. U, 11011/1-114. p,

14 L. C. Morrow. Moistened* Orpanisation snit Menagonent (No. 1 of Pleat Sorvies.
lAbrory). Now York : Factory Management and Maintenance. (No date) p.
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CHAPTER IV

Financing the Maintenance Program
SCHOOL PLANT maintenance, like caber phases of the educa-

tional program, must be adequately financed to be effective. Con-
sidered a local responsibility in some States, maintenance is financed
by funds derived from local tax levies.. Other States, recognizing
the importance of protecting State and local investments in school
properties, allocate some State funds to local districts for plant
operatiOn and maintenance. Generally, such. funds are distributed
either as a fixed'amount per student ih average daily attendance or
net enrollment, or as a fixed amount der teichihr position allowed
by State regulations and used by the district. Some States include
the funds in their equalizingor foundation priNgrams; others dis-
tribute them as flat grants

Practices concerning State control over the expenditure bof such
funds vary. Some States earmark them specifically for school plant
operation and/or maintenance; others stipulate that they must be
spent for maintez!ance only; others permit local school board dis-
cretion in their use.

Regardless of the source of maintenance funds, or of controls exer-
cised over their expenditure, it is generally felt that they are rarely
sufficient to meet the needs in most school districts. Frequent ex-
planations for inadequate appropriations are : "Mtiniendince is the
stepchild of the school district," and "The maintenance budget is the
first to be cut when school expenditures have to be reduced." These
statements are not always without; foundation, but- school officials
can, and should, defend proposed expefiditures by presenting tangible
evidence of the importance of maintenance to the school that
Such evidence MIA iXt Presented to the school board and to fiscal

; authorities through : (A) The maintenance budget, and (3) main-
tenant. records.

60
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THE MAINTENANCE MIDGET

In preparing the maintenance" budget, school officials should be
careful to `distinguish between physical improvements which can be
charged to capital outlay, and repairs and upkeep chargeable to
maintenance. It is generally agreed that expenditures for extensive
remodeling of buildings, major replacements of buildings and equip-
ment, additions to buildings, and improvements to grounds are capital
outlay expenditures, and may or may not be placed on a pay-as-you-
go buds, depending on loaal policy, tax limitations and Wier factors.
On the other hand, all maintenance expenditures should be placed
on v. current basis, using funds from local tax levies,' from State
allocations, or a combination of local and State finds'

Uniformity of maintenance expenditures is another important point
to consider in developing annual maintenance budgets. Maintenance
should be planned so that expenditures can be apportioned as uni-
formly as possible every year to prevent excessive costs I. year and
meager cods the next. This uniformity will contribute to the devel-
opment of a systematic plan of work for maintenance personnel, will
create a favorable impression. on taxpayers, and may play an impor-
tant part in determining whether or not boirds and fiscal authorities
accept and approve maintenance budgets.

Procedures for the preparation of school budgets differ sonmswh,,t,
in the various States. For this reason, it is not feasible to outline
here a detailed plan by which the maintenance budget may be devel-
oped. Rather, it seems more appropriate to suggest some steps that
can be t#epr-by school officials to justify cost estimates, te secure
board ap val of requests, and to obtain appropriations for mainte-
nance needs. These are : (1) Making a maintenance survey, (2)
establishing maintenance priorities, and (8) presenting recommen-

.
dations..

Making a Maintenance Survey
.

The starting point for a continuous, long-range maintenance pro-
gram is a careful and thorough survey of each school plant in the
district. This is particularly true in districts where maintenance
has never been on a planned, organized basis. The method of con-

data, types of data to be collecteil, and methods of evaluating these
study. Suggestions concerning instruments to be used in collecting

data will be discussed here.

ducting such a survey has been described in an earlier section of this

..

.

.
.

1 George V. Wouratb. Melt Business Administration in Public Schools. Milwaukee,
win.: Bruee Publishing Co. 1932, p. 400. Ps
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With respect to survey instruments,' local school .officials may de-
velop forms appropriate for their use by providing for the recording
of complete and accurate data under three major headings: (a) Site,
(b) building, and (c) equipment.

In school vstems having separate work crews for each of these
areas, it may be feasible to develop a separate instrument for each
area. In systems where areas of work are not 90 well defined, it may
be desirable to develop one instrument covering all amts.

Regardless of the number of instruments used, tiowever, each
should provide space for the following types of identification data
School name or designation, date of construction, date or dates of
major remodeling and/or additions, probable life expectancy of the
existing s*ucture, glides taught, date of the survey, and names of
members of the survey team. In addition, there should be at least
seven major columns with such headings as: (1) Line item identifi-
cation, (2) present condition, (8) what is needed, (4) estimated cost
(labor, materials, total), (5) when needed, (6) priority assigned,
and (14 other remarks.

In order to provide a checklist for the% survey team, it may be de-
sirable to subdivide the first heading, major line item identifications,
into minor specifics, as the following:

e SCHOOL SITE, one of the three major phases of the "urvey
ins f, ent, may have major
spec s ss follows:

Play Areas
Surfacing
Play wpm/ran
Salty

Pedestrian Traffic
Walkways
Covered passageways
Steps
Ramps
Safety

Vehicular Traffic
Rcids' and driveways
Site entrances and exits
.Loading platforms
Parking
Safety As

line item identifications with minor

Lawn Beautification
Turf
Shrubs
Flowers
Statues

General
Fences
Drainage
Erosion control
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BU1LDIgG, the second major phase of the survey instrument,

may have two sections, one dealing with exteriors and one withinteriors. The may be further subdivided as follows:

Erteruff
Roof:

Parapet
Flashing

Skylights
Chimneys
Vent pipes
Ventilators, etc.

Guam's
fkuppews
Downspouts
Root deck
Root mat

Walls (masonry, concrete, stucco,
curtain wall, etc.):

Above grade--
Cornier*
Silk
Joints
Windows

Calking
Putty
Lintels
Sash vectillittotv

Below grade-7-
Footings
Foundations
Joints between walls and

sidewalks
Areaways
Window wells

hisrior
Structure:

Ceilings
Ws& and ,partitions
Floor
Stairs and stairwells

Finishes:
Piaster
Paint
Tile

Light and tight control:
Electric wiring and fixtures
Windows
Shades and blinds

Plumbing:
Drinking fountains
Sinks
Basins
Urinals
Water closets

Heating and ventilation:
Furnace
Motors
Radiation
Ducts and fans
Automatic controls

Dome and bardwise

Builb-in equipment:
chalkboards and tackboards
Curtains and tracks
Pulleys and refits
Stage and gymnasium equip-

ment
Lockers and cloakrooms
Auditorium wets
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EQUIPMENT, the third phase of the maintenance survey, may
be divided into puch.sections as:

Skop (depending on local offerings)%
Agriculture
Industrial arts
Auto mechanics
Electronics

Businiss Education
Typewriter*
Office machines
Others

H geOliN1its
Stoves
Sewing machines
Washing machines'
Refrigerator*
Drzfers

Cafeteria
Stoves
Ovens
Refrigeration
Mechanical ventilation
Tables

Audiovisual
Motion picture prti)ectors
Film strip projector* .

Screens

Scioto,
Laboratoty tables
C-abintts and storNie vaults'
Display oases

Funesttirt
Student desks and chairs
Testiters' disks
Library tables

' Book cases
Office furniture

It is not suggested that. the foivegoing classification ind breakdown
of items to be inspected in the mainteAance survey is an all-inclusive
list. In developing the survey instrument or instrutrants, local offi--
dials will want to include all items pertinent to their school district
maintenance requirement&

The remaining six headings of the suggested survey instrument
should also have columnar headings, as previously indicated, with
sufficient space in each column opposite every line item for recording
all date called for by the heading. For example, the second heading
(present condition) asks for an evaluation of the condition of each
item on which inspection is made. The condition should be recorded as
"New," "Good," "Fair," or "Poor," depending on the state of repair.If tea:airs are needed for any item these should be indicated under
heading three (what is needed) ; and their estimated cost, broken
down as to labor, materials, and total, should be entered under head-,
ing four (estimated cost ). The time at which repairs or.replacements
are expected to be needed should be waded under heading 5(hen needed). Data under headings 4 and 6 mill be useful in de-
termining current and Arture maintenince budgets as well as in
scheduling maintenance work.
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The surrey team should carefully e its maintenance recom-
mendations for a Oven school plant af.er completing the inspection
for that plant and before leaving the premises.. Ms will give the
team an opportiinity to re-examine areas. about which there may be
differences of opinion. Bated on this evaluation, prioriti ratings of

1," "2," or "3" should be akvigned to each item needing maintenance.
Repairs magi urgently needmi should be rated "1"; those that will
prolong the life-of the building and equipment, "2"; and others that-
arre desirable, "3." The ratings should be !worded in colmn 6. Ob-
servations; explanations, and other pertinent data may be recorded
in column T.

Finally, space should be provided,at the end of the instrument for
recording estimated maintenance arid repair mists (labor, materials,
and total) for tad) of the threes priority groups for the particular
building, and it should then be submitted to the central office.

.

Estahlisitiog Maintemme Priorities
When the survey instruments for ali school plants in the district

Erhave been- transmitted to the central office, the superintendent and his
staff, or a committee, composed of the. supe'rintendent, the director
of buildings and grounda, elected staff members, and designated
members of the board of education, should review and evaluate the
recommendations for the entire school district., To lei a composite
pictgre for the district, it may be desirable to prepare three aeparate

.document; one showing survey team mcommendations for priority
"1" for all schoola in the district, with total estimated (vet anottivr
showing survey team recommendations for priority "2"; and a third

__showing such recommendations for priority "3."
It.seems improbable that moat school districts will be able to pro-

vide funds to meet all three schedules during 1 year. It is possible
that the cost of repairs and replacements having first priority may
exceed available" mourcee during the first year. If this is true, it
will be necessary for the committee to reeviduate all priority "I"
recommendations in ordei to defer some of the less urgent needs to a
later date. Some of these, along with some of the priority "2" recom-
mendatioris, may then be scheduled for the second year. At the end
of the second year, remaining needs of the first and second category,
if any, may be scheduled for the third year along with as many
priority "3" needs as can be handled during th4t, year. By this time,
the program should be so well established dist it will be continuous.

1
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Presenting Recommendations
When maindance priorities have been agreed upVn and an attain-able schedule developed, it is necessary to trant3lataAis schedule into'clojlars and cants so that it can be incorporated into the total schoolIludgeto This it a job for the business manager, the finance officer,or the superint4ndent, depending on business management proceduresin the particular district.-

'Even though tilt) maintenance budget has been prepared withpainstaking care, It is of little value unless it is adopted by thy, schoolboard, and unless funds for its implementation are made availableby the appropriate fiscal authority.
Securing board approval of the maintenance budget and obtainingfunds to cover propo.sed expenditures'often depend upon proper pm-

_ jentation 'of needs to the board and to the fiscal 'authority.. For this`reason, considerable importance should be attached to making a con-vinctng, fair, accurate, and documentary presentation. This may bedone by the superintendent, the business manager, the fiscal officer,or the director of buildings and grounds. Regardless of who doesthe job, however, careful attention should be given to the use ofcharts and data which will show exactly where the money is to bespent and why it is to be spent there.
Several advantages seem to be inherent in this plan of presents-tiou : The board will be comtletely informed and can make wisedecisions with regard to items in the maintenance budget. Goodteacher-staff and teacher-board relationships can be esthblished;teachers will be able to see where the money is to be spent, and canweigh the relative importance of the uses of maintenance funds, thuseliminating the feeling among some that their gchool will be neglectedwhile other schools will get the lion's share of maintenance work.Parents will be satisfied because they can sec that all schools are to betreated fairly and equally, thus mating for good community-boardrelationships. Finally, those who levy taxes and vote appropriationswill have a full understanding of school maintenance needs, and an op-portunity to feel the :."public,pulse" eonchon. these needs; and ifthei,discciver a favorable public sentimett, .1 be inclined to votethe appropriations requested. 4

MAINTENANCE RECORDS
The purp'ose of keeping maintenance rds is to supply 'usefulinfOrmation concerning school mainte ce services. Such records

a provide a history of property and equips 1 ent, a current reference con-cerning details ot work toabe performed, establish accurate data forcost estimates, and are of inestimable value to school officials rti
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securing the .adoption of, and appropriations for, the maintenance
budget. The type of records and the manner of keepiiig them, will
depend primarily on the services rendered by the school district.
Districts with 'extensive maintenance services will require more com-
ilete records than are necessary in districts with limited service&
In order to establish a system of maintenance records that will be
satisfactory for a given school district, the local boardishould make
decisions concerning : ) The type and scope of records to be kept,
and (2) responsibility for keeping these records.

Type and Scope of Maintenance Records
Maintenance records for school districts with, extensive mainte-

nance services fall into four basic ,types, as follows: (a) inventory,
(brcost, (c) control, and (d) contractual. The scope of each of
these types "may be expanded or limited to fit local conditions, and
for t'he purpose of this discussion, will be limited to a few illustra-
tions. \

1

Inventory ascot*
The school district maintenance inventory, which is a list of all

school , propertyr.equipment, furniture; and maintenance supplies, is
intended to provide an accurate accounting of these items with respect
to type, Tiantity, locatim, condition, and value. It should include

1. Sites an playground apparatus.
2. Buildings and contents.
3. Warehouse maintenance supplies, isuch as paints, varnishes, hardwares

doors, windows, glass, replicemeent parts_ for furniture, fixtures, and
equipment. .

4. Nevi-and reconditioned. furniture' and equipment stored for future use.
15.- Fired and pOrtable maintenance equipment usually stored in maintenance

shops.
6. Transportation equipment, such as cars, trucks, station wagons, and school

buses. -1°

Several inventory forms may be necelsarir for listing items. A
recent piiblica0on on school propetty iccoutOng ciefines-ierms, sug-
gests accotmtineforms, describlis procedures; and 'classifies various
types of selwq, property Old equipment, for accounting purposes.
This publication shouldt be lielpful to local' officials in setting up aikaccantiNnd inventory system for school properties.

Paul L. Reason and George G. Tankard, Jr. Propertv Amount*, for Local sad*State Hanoi Systemic Washington : U.B. Goverment' Printing Ofilee, 1909. (U.S.Departmern of ,Healtli, lildifeation, and Welfire, °Mee of; Education, Bulletin 1959, No.22.) if

w.
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Cost Records
Itemized records of job costs will show how much school districts

are paying for their repair work. These records, initially entered on
a regular field job sheet, may be transferred to permanent forms
when the job has been completed. The completed job sheet should
describe the job, list all materials used, show the type and amount of
labor employed, indicate the number of miles traveled to and from
the job (using the maintenance shop or headquarters as the point
for departure and return of workers) ; give the estimated cost a the
job, the dates on which the work was started and finished, the date

e and cost of the job if done previously, and should show the total
cost of the current job, with a breakdown as to labor and materials.

That portion of the job sheet which calls for "materials used"
should be completed by inserting the quantity, namebrand and corn-
pany from, which purchased, order number, if any, company invoice
num* and cost of all materials used on the job. If any materials
are secured from warehouse stock, the requisition number and cost
should be substituted on the job sheet for order and invoice numbers,
respectively.

Another section of the job sheet is concerned with the type and
amount of labor employed. Such information as name .and classifi-
cation of workers, hours worked, hourly wage rate, and total wages
paid to each employee shoutd be recorded in this section.

In school districts where cost records are maintained, several ad-
vantages seem apparent. Comparisons can bb made betvieen the, rela-
tive economy of work perforthed by school maintenance crews and
work let out on contract. Data contained in such records may' serve
as basis for making cost estimates for future jobs. Employee effi-
ciency will tend to improve, because supervisors mid workers know
that a check is being made on their Atok. Over a number of years,
job frequency can be established, and finally, community-board rela-
tionships may be improved, because evidence will be available to
show that funds were spent where they were needed.
Control Records

All records and reports which contain informatioii concerning
maintenance inspections, ichedules, costs, and jobs (planned, under
way, and completed), data on. appropriations, expenditures, .and
"unobligated balances (either on an annual baths or on a cumulative
basis) may be regarded control records. If such records are kept
current, school officials can use them to keep the maintenance program
under control at all times, thus preventing maintgfianee -neglect' in
smile schools and eliminating pressures for excessi4e vio* in others.
Rai3ic types of .control records are : Specific- maintenance dimtrol
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records and cumulative general rEntrol records for each school;
master control records and mastedget control records a on all
schools in the district. A brief description of each type follows.

The specific maintenance control record should be divided into
three major sections correspondingl to the three parts of the mainte-
nance survey instrument (site, building, and equipment), because
certain types of data from the instrument will have to be transferred
to the control document. These three sections should be desingated
as: "Maintenance ControlSite"; "Maintenance ControlBuild-
ings"; and "Maintenance ControlEquipment." They should pro-
vide space for recording data common to all, such as : Inspection
date, needs, year repairs are scheduled, estimated cost, order number,
date performed, and actual cost. Other types of data. will differ for
each section, these being classified according' to major and minor
specifies outlined in the survey instrument. Exhibits 1, 2, and 3, in

appendix A, illustrate how these forms may be constructed.
The cumulative general control record for each school is designed

to show the cumulative cost of work done on each building over any
desired number of years. It also furnishes data for making comparif
sons, in terms of specific kinds of expenditures, among the schools of
the district. The line-item breakdown may follow any convenient
pattern, but it is suggested that it be extensive enough to cover all
major and minor specifics. Exhibit 4, appendix B, illustrates this
type of record form.

The master control record for all buildings owned by the district
is a convenient way of maintenance expenditures, by
years and tor as many years as desired, for.each of the three main-
tenance categories (site,, building, and equipment). Exhibit 5, ap-
pendix C, is a sample of this record.

es

The master budget control record shodld show how much money
has been budgeted for each building, how much has been spent, how
much remains to be spent, the estimated unobligated balance at the
end ofl the year, and the actual unobligated balance t the close of
the fiscal period. These data should be entered opposite the name
of each building in the district. Exhibit 6, appendix D, is an illus-
tration of this recortklorm.

These record .forms are exhibited in the appendix for the purpose
of showing how they may be developed. Local officials may wig' to
modify them to meet the requirements of their particular )mainte-
nanee patterns.

$ Adapted fro* Ronald Brown. A Successful Plan for the ipeonomical and EfficientMahitenance School _Buildings. Bulletin of the School of ljductation /*Meng Univer-sity. (Vol. 81, No. 4.) Bloomington, Ind. : Bureau of Cooperative Research and FieldService, Indiana University. September 1955, p. 15-88.
. 5444w 0-80----8
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Contractual Record:
In many school districts some maintenance jobs are of such nature

that they can be performed more economically by outsiders than by
the school maintenance department. A complete roof replacement is
an example. Such jobs are generally awarded to local contractors
on the basis of competitive bids. If school maintenance of any
significance 48 performed in this manner, officials should require bid
bonds and should iexecute a written contract with the successful
bidder.. This contract should be complete and should cover essential
relationships and obligations!

The nature of work to be done under this contract may necessitate
that the board of education protect itself and the school dispict by
requiring the contractor to furnish performance, surety, and wkr-
ranty bonds, as well as insurance covering district liability, as needed.
These documents, along with working plans and speeificattons---if
these are required=-should becoine_ a part of the district's mainte-
nance records. .t4 a

RESPONSIBILITY FOR MAINTENAV RECORDS
The foregoing discuision indicates that, among other things, data

contained in maintenance records can be used to justify appropria-
tions. This functipV attaches so much importance to record keeping
that responsibility for this task should be /determined by the school
board- or by the superintendent.

It is not suggested here that any fixed pattern be followedd, but in
some school districts where there is an extensive maintenance pro-'
gram, it has been practical to hold school principals responsible for
equipment inventory records for individual schools; the warehouse
foreman, for warehouse inventories; maintenance shop foremen, for
shop inventories; the maintepance supervisor, for portable mainte-
nance equipment; and the transportation supervisor, for pupil trans-
portation equipment. Practice indicates that cost and control records
are kept in duplicate, one set by tte business manager and the other
by the superintendent of buildings and grounds. Obntractual rec-
ords, such as contracts, bonds, and insurance policies, are kept by
the business manager. Other .documents relating to contractual
records, such as working drawings and specificationi, .are kept by
the superintendent ,of buildings and grounds, copies of which may.
also be in the hands of the maintenance supervisor and in individual
school offices.

4 N. E. Viles. Local School Construotios Programs. Washington : U.S. GovernmentPrinting Office, 1957. (U.S. Department of health, Education, and Welfare, Mice ofEducation, Bulletin 1957, No. 20.) p. 88.
I
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Reducing Maintenance Costs
OR THE SdHOOL YEAR 1955-56, the cost of maintaining the
public elementary and secondary school 6 piants in contiq tal

United States amounted to $319,559,0001 exclusive of school lent
operating expenses. This expenditure accounted for nearly 4 r-
cent of total expenditures for public education at these levels, and
amounted to about $25 per pupil. While this amount --and more
may be amply justified in light of maintenance 'aims and purposes,
it seems probable that; in relation to total current expenditures,
future school maintenance costs might be reduced without serious
consequences by careful attention to some of the major factors which
influence the,w_rmstir Four such factors will be discussed in this
chapter: (A) Nov' construction; (13) maintenance equipment and
supplies; (C) maintenance practices; and (D) continuous evaluation.

NEW CONSTRUCTION
The excuse that "hindsight is better than foresight" is of little

value when school plants, new or old, require excessive expendituresfor upkeep. ,Experience indicates that many maintenance problms
confronting school people are inherent in building design, construc-
tion, and choice of materials and equipment ijt seems obvious.thatif certain steps are taken during the planning, construction, and
equipping stages of new planti, most of these problenis need not
arise. Among Oh more important steps sire : (1) Utilizing reser-voirs of experienee; (2) standardizing components; (8) specifying
low maintenance materials; (4) requiring adequate inspection and
supervision; (5) choosing nearby suppliers of mechanical -equip-mett; (6) purchasing furniture and equipment by specifications;(7) arranging on-site training for waintenance personnel; (8) filingIluilding plans and specifications; and (9) providing a buildingnanual.

a

1 Biennial Survey of Education in 9e !Jotted ilitaleos I9114-51. Washington : U.S.Government Printing Office, 1959. (U.S. Department of Health, Education, laind Wel-.fare, Office of Educat)on. Ch. 2.) #
71
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Utilizing Reservoirs of Experience
Amopg tent development4 in educationil administration is a

concept that it is desirable to involve in decision making those people
wto will be directly affected. Educational literature dealing with
seliool plant planning stresses the importance of securing the par-
ticipation of professional staff members, other school employees,
pupils, and' ay citizens in such planning.' In many cases, educa-
tional consultants and school plant .Specialists from State depart-
meets of education, as walls consultants from private firms, milder
valuable assistance in planning school facilities. Boards of educa-
tion and superintendents are happy to have this assistance, but they
freqflently overlook others lo may make valuable contributions
with respect to plant operation and mainfenance:.,economies-'--ttis-
todians, custodial supervisors, and maintenance persZnzieI.

Custodians and custodial -supervisors may know froth experience
the types of custodial, equipment and apparatus needed, the design,
and location of space fob housing them, and the placement of various
types of equipment with relation to each other so' as to provide
optimum plant operation. and maintenance. In addition, they may
be able to give competent advice regarding the number and location
of electric outlets; service sinks, and hot and cold water faucets, for
efficient custodial service. Furthermore, custodians who are to oper-
ate the mechanical systems of new school buildings' should be efi-
.couraged to visit anct inspoct sue,114.buildings in the various stages cif
construction. They may thus become:intimately acquainted with
design, construction, and. operating details ,,as f new structures grow
to complition.3
4. the same manner maintenance per.sonnel carkidraw upon experi-
ence to recommend .maintenance economies which can be built into
new structures! They can suggest_ that

It is Obor economy to bury piping so thoroughly that sections of walls,
ceiliqgs, or floors have to be removed at great expense to make repairs on
pipe lines.

_2. -Pipe chases should be large :enough to permit 4ater maintenance opera-
.tions with ease.

3. Certain types of- hardware and certain finishes require- less maintenance
than others.

$ Guide 'for -Plaints/ School Plods (1968 edition). National' Council on SchoolhouseConstruction. Nashville, Tenn.: The Council. (W. D. Meclurkin, Peabody College,Executive Secrefary.) 1958, p..81
Norman J. Boyan. Invoiiing the Custodian in School Building Planning. AmericasSchool end- University, Vol. 29, New York : American School Publishing Co.* 1957, p..99-102.

4 Norman W. Marble. Planning for Maintenance in *me Construction. istioa'sSchools, 44 :.14-48, October 1949.
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4. Doors and door bu should be of the right Itt0 and weight to hold the
43)6 closers 'peel

5, Adequate flashi p should be specified and provision made for' fire safety.
6. Certain types f floor covering or floor finishes have greater durability

tien otberti.
7. Wat6r, sewer, gas and steam lines should be large enough to accommodate

future additions, if contemplated.
4

0

I

S

Standardizing Components
Some designers, administrators, teachers, and citizens object to.

sciiool building standardization of overall design, but are .not neces-
sarily opposed to modified standardization of component parts, such
as windows, doors, chalkboards, hardware, plumbing fixtures, elec-
.friCAI. .outlets. and switches, heiting equipmelit' a.nd- controls, and
classroom equipment. It is not difficult to standard* these items
for new. buildings, but for Older4mildingi The proCess thay be slow,
depending. upon the need for repairs, replacements, and remodeling.
Vith fewer types and sizes of material and e4juipment, a smiller.but

more complete stock of repair and replacement path; need be kept in
inyentois,,arid'.yet repairs an be made *promptly as needed. Also,
workmen, having fewer types of jobs to perform, should be more
proficient.. These items can be a big factor in the reduction of main-
tenance costs..

It seems obvicitts that if viiiincif)ws are standardized throughout,the
system, Mass replacement could be handled much more efficiently and
at less cost than would be. .possible if windows and window lights
vary in size, because glass replacement, involving various sizes and
consequent waste in cutting is quite expensive. For,example, a re-
cent survdy of school buildings in a district with 'an enrollment of
abOut 117,000 pupils revealed that morilhan 20,000 wind" lights
had been broken between the spring and tall sessions. The cost of

-replacing this glass wits estimated: at more than '$60;000, a cost-of $3
r light, or nearly 52 tents per child enrolled.
Doors for clagsroomsexita,,,closet.4, shaft opep.ings, storage rooms,

gymnisiumi, and iiiclitoriunii can, be groupetand standardized asi
to size, design,. and type. !; -

Details and examples concerning other components need not be
given hei,e, but exwrience in4icates thit maintenance costs can be
reduced through theft st4wiardiiittion. I .

Low4Aaintenance Materials
The relation of initial -cyst to maintenance cost is a problem of .4

grave concern to school administrators, architects, boards of educa-
tion, and the public. That the initial cost of a school structure couldk
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well represent a relatively small down payment as compared with
the cost of maintenance over the life of the building is a generaliza-
tion based more on'experience than on research. Architects are often
asked to justify the use of more costly materials in terms of savings
in maintenance over the years, but it has been difficult for them to
reduce this proem to-dollars and cents.

In an effort to provide research, evidence in this area; the School
Planning Laboratory .of Stanford University and th? Educational
Facilities Laboratories, Incorporated, recently sponsored a study to
determine the relationship between initial cost and maintenance costThis study 5 was limited to 20 buildi #: under 10 years of age in
one school district. It defined initial as cost of buildings only,
excluding such costs as excavation. work outside building lines,
architectural fees, and the like; and maintenance -cost as cost- of
repairs to buil only, excluding upkeep of grounds and repairs
to movab 4.

The study revealed a correlation of .46
between initiarcost and it tenan 4,,,

,..
ressed on a squaree.

foot basi This corm a 'tial inverse relatian-
ship, n:113 .1y, that as iriitiateOfi'v rise, tenance costs fall. Con-
clusions of the study strongly that "the path of real economy
leads in the direction of initial costs high enough to permit the use
of quality products in school const 't:::$1,*on." 6

.In
:specifying

materials, should be given due con-
sideration. For example, in one case, asphalt tile, was omitted from
concrete floors for reasonfrof econoiny. It was later discovered thatthe extra maintenance costs of the concrete floors would have paid
for the the in only $1/2 yea rs.T

Requiring Adequati Swervisioi ands Inspection
It is often taken for granted thit architects will provide compe-

tent. supervision throughout connstruction, and give the completedjob a thorough architectural and engineering inspection before it is
actieptecl by the board. Unfortunately, this is not always true.
Architects ark often asked to cut their fees, and where this happens,they may attempt to absorb the loss by neglecting supervision during
construction and omitting inspection when the job is completed. Ifthe board pays the standard fee for complete architectural-enineer-ing services, it should not only insist upon, but receive, competent
supervision and inspection on each job.

William IT. Zinunennan. The Relation of Initial Cost to Maintenance Cost. SchoolPlanning Laboratory Rte. Stanford, Calif.: Stanford University School PlanningLaboratory.. August 1959. p. 1.
Ibid.

T Outtfue Cosi., Schoolhouse Construction. American Associatioi of School dmin-istrators. Waolaston : Te Astipelation. 1952. p. 13.
AV
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A recent survey a reveals that the standard fee for complete archi-

tectural services, including planning and designing, supervision, and
inspection, ringes from 4 percent of construction costs in someStates to as much as 9 percent in others. Of these standard fees,the amount°attributed to planning and designing ran: L.: from 3 per-cent in some States to 6.4 percent in others; and the amount at-tributed to supervision and inspection ranges from 1.5 percent to
2 percent.

The purpose of on-the-job supervision and inspection is to protect
the school district against the substitution of inferior materials forthose specified and to give reasonable assurance that all work has
been properly done. Such protection and assurance constitute asimportant factor in reducing future maintenance costs.

Choosing *pliers of Atecianical Equipment
Of some significance in determining future maintenance costs ofnew school buildings is the availability of technical service for

mechitnical equipment. Nearby distributors, who maintain service
departments and carry a complete stock 9f repair parts for equip-
ment which they sell, can answer service calls and make repairsmuch more ch(Aply than distributors who are located in distant
cities. Recent trends in school construction indicate that architectsand engineers litre specifying a greater varik of complicated equip-ment and controls than formerly. When such equipment fails tofunction the services of factory-trained mechanics are often re-quired. If these' services can be obtained more reasonably fromnearby suppliers than from others, it seems prudent :that from thestandpoint of maintenance economy, locail dealers should be chosento furnish mechanical equipment This does not imply that "closed"
specifications should be used, but that an annual service contract, orsimilar document, may be considered along with bid prices on theequipment

Purchasing Furniture and Equipment by Specifications
0The term "furniture and equipment,",as used here, refers to such,items as seats, desks, lockers, laboratory tables, auditorium seating,instruction machines, and the like, but does no include heating,plumbing, and electrical services, which are generally considered apart of the building.

As a general rule, school officials do not includ; furnitu and

O

equipment in the general c9ntraet. This iiitocedure eliminites
Why Can't We Buy Stock Plans for Ileboola? HAW Ilaseteased, Yd. 1. MOWber 1959. p. 14.

(1)

'
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tact's fees and contractor's profits on these items. However, careful
specificatrons sliould be drawn and competitive bid procedures fol-
lowed when purchasing furniture and equipment. Furthermore,
selection should be made as soon as feasible so that, during con-

ruction stages provision can be made for spacing, utility connec-
t ons, waste lines, and other requirements.

The use of carefully prepared specifications in the purchase of such
equilitnent can help eliminate items that are known to require exces-
sive maintenance. For example, experience has shOwn that cast
iron standards for fixed auditorium seats are more durable than
steel standards. If cast iron standar& are not specified, suppliers
may deliver steel. Again, early selection may play a part in main-
tenance costs in that building modifications, which may be necessary
because equipment specifications are not known, are often charged to
maintenance rather than tolf4;onstruction.

Arranging Onsite Training
Local school plant personnel who are to service the mechanical

systems of a new school should be thoroughly familiar with the de-
tails of every system involved. In addition, they should know the
maintenance requirements of other pertinent features of the building.

Operating manuals dealing with the daily care and general main-
tenance of equipment are generally supplied by manufacturers, but
do not meet all needs. On the completion of a new building, school
plant employees 'responsible for operating and maintaining it should
be given onsite instruction relative to the mechanical systems and
other aspects of the structure. Manufacturers whose products are
used in a building are generally willing to furnish factoty-trained
instructors for this purpose. Other manufacturers frequently pro-
vide other services relating to operation and maintenance. For ex-
ample, some oil companies will make a survey, without charge or
obligation, to determine the proper oil or lubricant to use with vari-
ous types of equipment.

These onsite training programs, as well as other services provided
by manufacturers, may obviate expensive service calls, prevent costly
breakdowns, and thus reduce overall maintenance costs.

Filing Plans and Specifications
A complete set of plans and specifications for each school in the.

district should be filed in efie custodial service room or in the prin-
cipal's office. In addition, copies of these documents should be filed
in the miaintenance office or in some other central -office.. Although
plans and specifications usually belong to the architect, he is gener-
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ally willing to provide the school district with sufficient copies to
meet its needs.

If such docurnents are readily available, valuable time may be
saved in cases of emergency as well as in planning the longs-range
maintenance program. Furthermore, if subsequent additions are
required, or if remodeling becomes necepsary, structural drawngs
may be used to determine the size and capacity of weight-beiring
elements, thus eliminating the need for extra architectural services
and t;ostA involved in making this determination.

Si.nce plans d construction drawings vary in size and often
become brittle with age, their storage may constitute a troublesome
problem for most school district& The need for special files andthe danger of loss of drawings from deterioration may be overcomeby producing small-scale photostatic copies or by microfilming.
However, photostatic copies are often difficult to read, while micro-
film can be examined in a viewer, and drawings so recorded can be
enlarged photographically when needed. Regardless of the methodused in preserving and storing these documents, it should be recog-nized that their value in reducing maintenance 'costs lies in their
availability and legibility.

Providing a Building Mutual
Some economies in operating and maintaining the schoor plant

may be effected through the use of a building manual. In develop-ing this manual, the board's contract' with the architect should
specify that he is to furnish the board with one or more copies of
such manual upon completion of the building. Among other things,the manual should contain:

1. An aerial iew.of thii school site, taken at minimum altitude, on a brightday.
2 A plot plan drawn to agile, showing the general outline of site facilities,including buildings, pavei1 areas, walks, landscaped areas, incoming utilitylines, main shutoffs for water, gas, and electricity ; correct measurementsof the Rite, location of fteplugs, and the tunnel; of adjoining streets.
3. A miniature floor plan, drawn to scale, of each building, including thename and number of each classroom
4. Codes to indfcate the type of floor covering and the exact measurement ofeach room, and roof types by building sections'

illianufacturers' instructions on the installation, operation, and mainte-nance of building components and equipment ; factory lists for replacement.r parts for all equipment and machinery.
6. Architect's suggestions cimcerning light control, operation of mitchanicalsystems, use of Are proteitive apparatus, proper adjustment of room- tem-p9rature controls; provisions for future installations and additions, andany medal featttres to which 'the architect may wish to call attention.
7. A section givIng general information.
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MAINTENANCE EQUIP/ANT AND SUPPUES
Another major factor effecting maintenance costs involves the use

of maintenance equipment and supplies. As used here, equipment
refers to tools and machinery; and supplies, to materials ,needed to
complete maintenance jobs. Both may help reduce maintenance
costs if due consideration is given to: (1) Selecting equipment, (2)
testing materials, (3) planning 'quantity purchases, (41 taking ad-
vantage of discounts? (5) purchasing by specifications and competi-
tive bids. 1

4g

Sekicting **meat
Since labor accounts for about 80 percent of the cost of mainte-

nance, it is imperative that school officials select labor-saving equip-
ment for all operations requiring frequent attention. Adequate tools
in the hands of competent maintenance personnel will quickly pay
for themselves in time saved. Some examples of such tools are
portable paint-spraying machines, electric drills, saws, sanders,-and
pipe-cutting machines. The and other labor-saving devices should
be considered by school systems that wish to develop efficient, eco-
nomical maintenance programs:

Testing Materials
The quality of maintenance materials that have been on the market

for several years is generally well known but new materials, said
to be superior to and cheaper than older products, are being devel-
oped at a rapid rate. Regardless of claims made for such materials,
they should not be substituted for those of known quality ;pleas tests
confirm their superiority. lAtige school systems may have their,own
research laboratories for this purpose; others may be able to secure
reports from a number of reputable organizations whose business
is research and testing. Another source of information on this sub-
ject is a standards and specifications document prepared by the
Federal Bureau of Standards. In some cases, it is advisable for
local school systems to do some testing on their own. Among the
products and materials that should be tested under local conditions
are floor covering, =titles, seals, waxes, and finishes; paints and
varnishes; roofing compounds; calking and weatherproofing sub-
stances; and cleaning compounds.

Mng ()unfit*, Purchases
If adequate storage and distribution facilities are available, it is

generally advisable to purchase maintenance materials and supplies
in quantity rather than in small lots. Some advantages of quantity
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purchases are: (a) Vendors usually give better prices; (b) with
materials on hand, workmin will not be delayed, and man-hours willbe saved; (c) many emergencies can be handled without delay, pre-venting interruption of services; and (d) fewer bookkeeping andclerical operations will be required in checking invoices and pay-ing bill&

Taking Advantage of Discounts
Many vendors offer discounts ranging from 1 to 2 percent if in-

voices are paid within 10 days after receipt of merchandise. Some
firms, considering direct orders u "house business," pay no sales
cotnmissions on them, and allow discounts equivalent to percentages
usually paid in commissions. Such discounts, if taken, can mean
considerable savings to the school districL

Pwining by SpecifKations and Caspetitive Bids
When the school district purchases maintenance materials andother supplies on the Nuns of good specifications and competitivebids, it is more likely to got what it wants at economical prices.
Specifications may be estabshed by bratid, trade name, "or equal,"

by electrical, chemical, or phybk1 chnracteristics; by standard
samples pickett: dom; by describtvg materials as to purposeand use; or by emi standards. These procedures will not be
described here, but whatever method is used, the completed specifica-tions document should tell the seller:, exactly what the district wantsand what it expects him to deliver; should be broad enough to permit
as wide competition as possible, and provide reasonable tolerance;
should emphasize performance rather than chemical composition ofmethod of manufacture; may describe iethods of sampling andtesting which will be used; may contain instructions for inspection,marking, packing, and .delivery; and may include provisions forsettling disputes.

If intensive local testing is not feasible or contemplated, manu-facturers may be asked to certify to the district that the materialssupplied alp guaranteed to comply with the requirements and testaof the specifications. If this procedure is followed, performancebonds should be required.,
Many States have statutes requiring school districts to purchaseon thig,tasis of canpetitive bids .when the cost is equal to, or inexcess of, certain stipulated amounts. However, in awarding con-tracts to bidders on maintenance supplies and materials, it may beeconomical to accept the best bids* on individual items n rather thanto give the entire order to one firm which offers the lowest single
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lump sum bid. This method enables dealers who are 'able- to furnish
some items, but not 411, to enter bids, and hence broadens competi-
tion. In using this method, school officials should protect bidders by
guaranteeing that they will not be expected to fill orders for items
unless the total order exceeds a fixed niinimum amount.

MAINTENANCE PRACTICES

Good, maintenance practices contribute to economy by improving
efficiency and preventing waste. They may include : (1) Planning
preventive maintenance; (2) following a .schedule; (3) utilizing
staff specialization; (4) establishing work sequence; (5) installing
two-way communication; (6) negotiating service contracts; and
(7) using central maintenance shops. ,\

Planning Preventive Maintenance
The meaning, of preventive maintenance .is illustrated by two

proverbs : "An ounce of preventiOn is a pound of cure" and
"A stitch in time saves nine." Preventive maiiitenance recognizes
ailormal life span for vital components of buildings and equipment,
provides minor repairs as needed, prevents costly replacements, pro-
tects against disruptive plant failtmac and often averts danger to
the lives of personnel.

Following a Schedule

Efficiency and economy will be promoted and time saved if school
plant maintenance is on a schedule rather than shit-or-miss basis.
This means that the entire program should be planned months in
advance with recurring, periodic, reptacement, ..emergency, and im-
proiement maintenance being given proper perspective in the overall
master schedule.

Utilizing Staff Specialization
In recent years, scool administrators have come to realize that

the jack-of-all-trades maintenance tvork,rii not as efficient as be
was once thought to be. They 'now recognize that maximum indi-
vidual skills can lx; developed if workmen are organized by con-

ventional trades, such as carpenters, electricians, plumbers, painters,
pipefitters, mechanics, and the like; and that performance standards
are improved if workers are assigned to their respective areas of
specialization. However, if emergencies arise, all workers, regardless
of areas of specialization, shotild be expected to assist in making
repairs.

0
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Establishing Work Seven
Another practice which will contribute to maintenance efficiency

is that of establishing proper work sequence. For example, if in-
terior renovation is. being done, the work sequence should be in the
order of ceilings and light ftturea, walls and woodwork, doors and
windows, chalk and'tack bdards, and floors and floor covering. This
sequence will eliminate work duplication, avoid confusion, and pro-

,
duce more satisfactory results.

Installing Two-Way Communication

Two-way communication facilities between field crews and the
central maintenance office will be helpful in 'educing man-hours and
transportation costs for maintenance personnel. }7or example, re-
quests-for emergency ''service are often received at the central office
after work crews have departed for tphe day's work. Such requests
can be relayed to these crews while they are in the field, thus per- I
miffing them to proceed from job to job without loss of time and
excessive travel. Furthermore, if additionil materials or supplies
are needed for the jobs encountered, the foreman of the field crew
can request the maintenance office to send them out to avoid wasted
time in waiting for supplies.

Negotiating Semite Contracts

M*, equipment vendors are prepred to service equipment which
they sell. In some instances, they offer annual service contracts at
nominal cost. The contracts usually obligate the vendor to answer
service calls and provide labor, but not replacement parts, at stipu-
lated annual fees. School districts having a variety of complicated
equipment may find such service contracts more ec9nomical than
work performed by their 0,711 maintenance department.

Using CettrA 'Maintenance Shops

Central maintenance shops have proved advantageous in medium-
to-large school districts where most maintenance functions are per-
formed by school plant perscinnel. To be efficient, such shops must
be adequate as to size, appropriate 1113 to type, must hive proper
tools in sufficient quantity to do all required work, add must carry

*a supply of materials and parts to,meet normal requirements.
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CONTINUOUS EVALUATION
Few maintenance programs, hpwever adequate and economical,

are perfect in all details. SAool officials have an obligation to
eliminate imperfections, or at least to make improvements, when
evidence shows their existence. Such evidence may lie obtained
through the accumulated result of experience and thrOugh a con-

.

tinuous evaluation of techniques, practices, performance standards,
and administrative procedures related to maintenance. The overall
effect of such evaluation should be more maintenance for less money.
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