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Foreword

RESENT CAPITAL outlay investments in elementary and sec-
P 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 billion a year. This cost may be expected to increase 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 basic prihciples
and procedures involved ipAchool 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-
cerned 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 organizing, developing, improving, and administering school
plant maintenance and operational programs.

A

Freo F. Beach, E. GLENN FeaTHERsTON,
Director. Administration of Assistant Commissioner,
Ntate and Local School Division of State and Local
SNystems. o School Systems.
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Prefgce .-

UBLICATIONS .dealing with school plant management fre-
Pquently devote space to articles¢on various main(enanse problems.
"In some instances these problems are discussed ag segments of
broader subject areas; in others, they form the basis of professional
magazine articles. In most cases, such discussions are limited in
scope, being confined to certain well-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 sourcéd of informaion, or if such publications are
available, may not have _‘ﬁme- to search 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 nmintennnce' pro-
grams. The ideas, practices, and suggestions which have been used
in this bulletin have been carefully documented as to source.

The author wishes to.acknowledge the use of all materials to
which reference is made, and to thank those from~whom helpful -
suggestions have been received. "

‘ "R.N.F.
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CHOOL 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 those 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 activities including

.

some repairs, replacements, renovations, and adjustments.

THE PROBLEM

The problem of school plant maintenance begins on the day the

~ school board accepts a builling from the contractor and continues

throughout the entire life of the building. Experience indicates
that in far too many instances school officials fail to recognize this

fact. They séem to assume that a new building requires little or no

maintenance until it has been in use for severnl 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, becayse the well-kept school building not only serves as a
shelter and a school 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 operated and. maintained that they provide opti- =
‘muin service. Adequately planned, well-built school buildings may be

so operated and maintained that-they fail to provide this service. On

-
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N
_ the other hand, average or soietimes mediocre buildings may provide
satisfactory service if they are properly operated and maintained.
The public school plant, usually planned and often financed
_ through cooperative community efforts, frequently represents the
-»most” substantial as well as the most important ¢ommunity invest-
- ment. Dedicated 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 schoel plant management programs do not “just
lappen.™ They must be well planned, manned by competent per-
sonnel, given a fair share of the school district revenues, operated to
serve the best interests of the pupils, and managed 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 $28
- and $30 billion in 1958-59. Present trends in school construction
indicate that approximately $3 billion will be spent for capital out-
lay in 1959-60. Future classroom requirements will be influenced
by such factors as the present backlog of needs, increasing birth
rates, normal school plant obsolescence, and population mobility.
Both the existing facilities and those th t are to be added from
year to year will require adequate mainte . if they are to func-
tion satisfactorily as tools of education. ¢:importance of main-
taining these facilities lies not only in the nécessity for obtaining
- optimum service from thein but also for protecting the district’s
financial investment in them. It seems Axiomatic that expenditures
for maintenance accomplish both purposes. 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. This
-is demonstrated by the faet that if a Planned maintenance program
has been followed by the scliool district, it is generally believed that

not less than 5 percent of the district's current operating budget, a
figure which seems to have national ncceptance, will be required to
support an adequate maintenance program.! For a new school build-

_ ing it has been suggested that from one-half to 1 percent of the total

- 10tto K. Fernalld. - How Many Custodlans Do You Need? School Management, Octo-
~ her 1938, p. 62 S _ S ) _

-
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plant.cost should be allocated annually for its maintenance.* For
older buildings which have been properly maintained from year to 5
year, some authorities suggest that from 1 to 2 percent of the current i

* replacement cost of a school plant should be budgeted for each year
of its maintenance.? :

Although the recommended minimum expenditure 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—8
through 1955-56 reveals that in only one geographical section of the
country—the North Central—have 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, thé total cur-
rent operating costs, and the percentage the former is of the latter,
covering one year of each biennium from 194748 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 194748, 4.6 percent
in 1949-50, 4.3 percent in 1951-52, 4.1 percent in 1953-54, and 3.8
percent in 1955-56. This means that maintenance expenditures, as
compared with total expenditures, were nearly 1 percent less in
1955-56 than in 1949-50. When one considers that there were not .
only more buildings but also older buildings in 1955-56 than in
1949-50, it is indicated that less attention is being given to mainte-
nance than formerly. This msonil/ng seems further justified when
one compares total maintenance costs in 104748 with those in
1955-56 and total current expenditures in 1947—48 with those in
1955-56. During the first year of this comparison a total of
$169,536,000 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, meanwhile, increased
from $3,752,460,000 in 194748 to $8,251,420,000 in 1955-56, making
a difference of $4,498,960,000, or an increase of nearly 120 percent.

3 George H. Bush. Maintenance Practiees for New School Buildings. ‘ﬁu‘mu 8chool
. 6nd University, 20th Ed., Vol 1. New York: American School Publishing Corporation.
- 1987, p. 274-278. :

3 Paul J. Harris. Supervision of Operation and Maintenance. Association of Sclpol
Business Officlala, Proceedings (38th Amnual Convention),’ Kalamasoo, Mich.: The Asso-
clation. 1852. p. 148-153. C. M. Cornell. Preventive Maintenance of Buildings. TAe
Nation’s Bohools, 56: 104-108, October 1955. . ~ "
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g o peaditures
1 ] 3 4 8
194748 -
N o e T N ® e o 43|  s109 100
Northcentral o 12 87,647 4.9 1, 183, 000
South. ... P e 116 40, 390 4.2 980, 331
West. ... ... 1l 7,107 47 L X
Continestal US.... = 148 tea, 53¢ 48 378,400 -
. 184969
Nertheast .. . "~~~ — ] ‘S M8 4«7 1,231, 418
North-central 12 ::ﬂl [ 9] 1, 404, 982
South. . . . 16 4§ 202 t ¥ 1. 244, 280
West. s nemis T 7 : Py S 1 34 903 6“6 T, 0
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Coatineatal us..._.. . [} 344, 674 43 &, 682, 348

186384

Nertheast.. ... . ARERGO ¥ ¥, I [} nra 40 1, 776 083

North-central . : 12 94, 01 47 2010, 872

th ... .. ... 16 64, 891 3.7 LTI, I2

West ... . . n 82,087 43 1,28, &7

Contineatal US .. ? L) |/, 871 (9] 6, 790, 823
1085-58 g

...................................... [} 00, 341 a7 2184 131°
Northcentrel ¢ 12 102, 731 42 2 644
BOMN....... I T 16 78, 818 364 213,971
West. .. G e n €, 4.0 L 810, 484

Oontineatal US_... ... ™ sis, 589 38| . &:8,4m
ingiNcunisl Sureey of Edusetion in the United Siater, 1906-48; 1048-8; 1950-52; 1982-54; 106~35. Wash-
- :U.8. Goégn:n';cm Printing Office. (U.8. Dmmmloﬂluuh.ldmnd elfare, Office

3 The District a'caummumdmmmmsmwmmcmm Alsska and Hawaii be-
came Blates after these data were complied. ; ~

In other words, from the beginning to the terminal years of this
comparison, total current expenditures increased by 120 percent;
maintenance,costs by 88 percent, making a difference of 32 percent
~ in the respective increases,’ ‘ . _
Although this difference would indicate that efforts to maintain
school plants have decreased in recent years, there may be other
factors which help to explain the difference. -Many new school
buildings were constructed between the year 104748 and the year
1955-56, and it is generally assumed, though not necessarily cor-
rectly, that new buildings require little or no maintenance, and for
this reason a smaller percentage of the total school costs may have
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. INTRODUCTION . | 5
been allocated for their maintenance and upkeep. Many older build-
igs, having reached a state of obsolescence, were abandoned during
tlzs'period, and since .maintenance cots for obsolete buildings are .
~ generally high, the total amount allocated for maintenance was re-
- duced through the process of ebandoning such plants. In addition,
. other 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 absorbed”some of these coste-out
of funds that normally should have been spent on maintenance.
Aunothier way of showing the importance of school plant mainte-
nance is to compare the total average annual curreat exp. nditure
per pupil with the average annual school plant operation expenditure
per pupil and the average annual achool plant maintenance expendi-
ture per pupil in continental United States. p
Table 2, page 6, shows these data according to type or classifica-
tion of ‘school districts. That is, rural areas are classified according

1o the number of school districts—single or multiple—contained 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 maintenance-are salso shown as percentages of the average
annual current expenditure per pupil. '

- It is of interest to note that rural areas with a single school dis-
trict have the lowest per pupil expenditure, and cities with a popu-
lation of'100,000 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 1955-56, the average current expenditure per

- pupil was $256; for school plant operation, $24.69, or 9.4 pervent of
current expenditure; for school ‘ﬁlant maintenance, $11.39, or 4 per-

- cént of current expengfi'&ure. (This percentage for plant maintenance
is slightly different ffom the percentage shown for the same year
(1955-56) in Table 1, page 4, but the probable explanation is that o
there have been differences in rounding totals.) . o

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 1955-56, the most recent’ ]
year for which these data are available, was $1,072,209,000.¢ Repre- .
4 Biewniat Burrey of Education in the United Stetes—1984-56. Washington : B.u. .

Government Printing Ofice, 1959. (U.8.. Department of Health, Education, and Wel-
. fare, Ofice of Education. Cb. 8, p. 92.) . v : o

544420 0—60—3 |, .

oo
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senting 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. '

" Table 2.—A for total rrent ope school
, verage expenditure por:'o’l “h rafion,

nt Nﬁa{mﬂ'“'k United
g‘du,.g”-“ >
A anneal ex- Average annual expend-
ture for plant {tare for sshool plant
A'w*‘ operation inaintenance
CuTen.
bt & of schood districs ' expend)-
e ture Percent of Perosnt of
au&. Per total Per total
L ; ttures itures
| ] | [} [ e
Rurel ’
%ﬁm ......................... S18% 00 &1.00 [ ¥ ) [ ¥, ] 33
M distréet. . ... ... . 2r.00 31.00 ( § ) | X ] 3
Urbea
m—-l Wm“' ............. 33100 3188 ( 3} 17.% 47
e EH
° mw-.’.'.ii'.}jiﬁiﬁfﬁ Y] .0 03 nel e
Aversgeofaversge. . .. . . 2% © "o Y umw| o

 Svatiatics of Rurel Schosis: A U.S. Summery, i885-5¢ Washington ;v.a.mmnion«.
] ,ze’mnmldllnnh. Education, and Welfare, Office of Edweation. No. )

Circalar
C\nul&m-mhh bmwr-n: Cities, (985-55. Washington: U.8.
'8;“! Vuxo-u.mf'ws.m: um’ﬂmmwmmdlm
. Ciroular No. 800,
in Public Schoel : Small end Medivm Sized 1855-88. Waesh-
U.8. Qovernmen mh’gum.) 1987, M‘mnuw‘ m‘“‘- and Wellare)

um (Nr:ah No. ®
Public Concem )

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 referendum 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 modernize, rehabili-
tate,-and maintain existing school buildings and thus prolong their
life. This is particularly true if the buildings are structurally safe
and properly located with respect to the school pOpulation to be
served. Although many communities seem to show more interest in
wroviding new school facilities than in renovating, modernizing, and
utilizing existing plants, there are reasons for this point of view.
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v

Amohg such reasons are: Most school plants of recent vintage are
more appealing and invoke greater community pride than older ones.
In many cases, new school facilities are financed through State sup-
port plans, local long-term financing, or through a combination of
these plans, neither of which may require a great 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
tax 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 are ot 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 be 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
ns would be forthcoming if cuts were made in appropriations for
other essential school services. v

In order to stimulate public interest in, and develop 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 long-range, well-planned, .
adequately financed maintenance pr‘ognm of the school district.

' MAINTENANCE AIMS

The overall object‘i\'e of maintenance is to keep school facilities in
such condition that they will meet the requirements of the educational
program.. More specifically, maintenance aims include those activi-
ties, services, and procedupés which help to: (1) Promote health and
safety, (2) provide operating economies, (3) prevent time loss, (4)
preserve property values, (5) retard deterioration, (6) prevent obso-
lescence, and (7) develop community pride.
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Health and Safety

“If school buildings are to be free of conditions which may adversely
- affect the health and safety of pupils and school employees, they must
_ be kept clean, pmperly heated (or cooled), ventilated, aud Ilghtod
In addition, if noise is a dlsturblng factor, as it frequently is in build,
ings where many activities are in progress slmultmeously, some
" method of noise control should be provided. &

Unsanitary conditions create many health problems Respiratory
digenses are spread by dust- and ggrm-laden air; digestive disorders
are often brought on by the consumption of food which has been

< improperly stored, prepared, handled, or served; many other types
of communicable ‘diseases and infeetions 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 brought 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. S

In addition to providing a school 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-
quired to send their children to school, children-who are permitted
or compelled to attend, and employees whose work requires them to
be on school premises have every right to demand safe buildings,
grounds, and equipment. School safety, an 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 mamtenanca ag a means of

* eliminating them. . :

Of all school safety hmrds, fire is perhaps the most spectacular
School fires occur at a rate that i8 alarming, there being an average
of 11 school fires every day of every month during the last 3 years.*
Fortunately, all of these do not cause loss of life, but during the last
half century nearly 1,000‘ people have perished because of school
" 4Paul Willam Kearney. How Fire-Sate T Your Child's School? Mational romu
Tescher. 84: 10-12, September, 1959.

3 . $Natlonal Fire Protective Amsociation. Occupancy Fire Record (Firé Record nuneu- =
3 o%e FR 37-1). Boston, Masa.: mmm 1957, p. 1-8., :
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features of school buildings.

 in the newer schools as in the older ones, For example, high-pressure

“certain hazards, even with low-pressure boilers, some of which in-
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fires. .U'ndoubtedly, some f thes¢ have died needlessly. 'In order
to eliminate many fire hnza(id.s in schools, school plant planning and
mAintenance programs need to consider, among other things, the
arrangement and design of stair wells and shafts, firewalls for corri- -
dors leading. to exits, fire-resistive materials for corridor floors and
stairs, type and location of exits, segregation of building areas in
which fires are most likely to originate,; the installation of noncom-
bustible-air ducts, the installation of fire protective equipment, and
the -installation of fire doors. 2 -
Another safety hazard concerns the mechanical features of the
school plant, which may include: Unprotetted outside stairs and
entrance platforms; narrow inside sthirs; risers that are' too high
and treads that are too narrow; slippery surfaces for stair treads,
ramps, and floors; lack of handrails for sts and mmps; improp-
erly hung doors; Iack of safety glass wherp needed : absence of panic
hardware on outside doors; the existence of open stairwells with low
balustrades or none at all; corridors with open radigtors and pro-
truding drinking fountains; walkways restricted by waji projections;
and shower rooms with slippery floors and uncontrolled hot water
valves. Many other examples could be given of unsafe mechanical

Electrical 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 switch -
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 appliances 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. : ' :

Boilerrcom hazards, like electrical ‘hazards, are not as noticeable

boilers are rarely found in new school buildings, and boilerrooms in
new school buildings are generally located so that they are not under,
or adjacent to, areas occupied by pupils. Nevertheless, there are

clude: Improper fuel storage, applicable particularly to oil and
coal; failure to test safety devices, such as valves, low-water cutoff,
high-pressure cutoff, and other types of automatic controls; lack of
pressure gage, and unprotected piping; and sometimes pipe runs so
laid that they are a danger to traffic. -
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. Mamtenanoe of school facilities is closely related to the effective-
ness of the school. No matter how well a structure has been planned
and constructed, it is subject to deterioration and if jt does not have
proper mamtenance, safety hazards are bound to increase. Some
examples of maintenance hazards include: nghly waxed and pol-
ished floors and stair tread; failure to change air filters because of
the expense involved; storage of combustibles in spaces not designed
~ for such materials; the use of attic space for storage; insufficient
illumination for stairwells and in other areas where falls may occur;
" improper layout and snrfacmg of playground areas; rly planned
‘access roads and service drives for the premlses, and the use of
ﬂammable curtains in audltonums Proper maintenance can either
remove these hazards entirely, or at least, minimize them.

Economy of Openhon . ¥
Qc'h 1 bmldmgs deteriorate _with age and use. As they age, it
" becomes mcreasingly difficult dnd oftén more expenswe to maintain
‘and operate them in & manner. that will provnde maximum service
and safety One aim of planned maintenance is to effect: operatmg
eoonomnes, in some instances, by providing maximum service at no
' dincrease in ‘cost, or in others, at reduced cost.’ 1
In general, school plant opgrating economies seem to fall into three
categories, namely Labor, utilities, and supplies and equipment. -
A few examples in each of these categories will illustrate the signifi-
cancg qf planned mamtenance in effecting economies in school plant
operatxon w
r\k y bulldmgs, partxculnrly in older ones, such ltems as con- F
venient service sinks, adequate and convenient storage for custodial
supplies and equipment, suitably located electric service outlets, and’
hose bibs for both hot apd—cold water at strgtegic locations have
~ been overlooked. These/onditions can generally be corrected by the
gintenance departmefit so that the time consumed by custodians
unning to remote parts of the building to obtam tools and sup-
. 'plies and later- replacing them can be cut to a minimum. In cleaning
"v operatlons where lab8r accounts for 90 percent of the cost,’ correc-
tion of these conditiens could save many custodial man- hours during
~ the school year. . Another maintenance. procedure which has been
found to reduce the custodial load to the extent of three full-time "
employees in a school district whose school population is about 8,000,
S involved the use of\‘clrculatmg floor mmntenanoe crew to perform
s ull floor waxing fqr the district.” s R oL T

© .THow To Mnee .Uelnteunee com achnl lonmnt 3 al-u Mmry 1080
. "SRichard A. King. - Developing Progressive lnlntmnee. Amu Schoeol Board
JWM 180 M lh)' 1058, ¢ _ .
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In the category of utilities, proper 'maintenance may affect econo-
mies 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 9,600 gallons of water in 3 days or more than a million
gullons a year In additign, 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 Yro-
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
n sufficient amount of air for proper combustion. Much of the fuel
wag 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.1? o '

Electrical services often become expensive because of wasted: 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. ~
. Othey school plant operating economies may be effected through
the selection, purchase, and use of maintenance tools and equiptent.
Such economies may be realized through greater efficiency in work
standards, improved quality of results achieved, decreased quantity

® Richard Irmiter. The Care and Cleaning of Plumbing Fiztures in School Bulldings.
Amerioen Bghool Board Jourmel. 119: 45-47,\July 1049, _

10 John D. L'Hote. Bupplying Heat to the Detrolt Public,Bchools. . Americen School
and Unicorsify. New York: American Sicheol Publishing Co.” 39th Bd., Vol 1. 1057-88. -
.,‘m & Plasi Savisy Dollars in Building Bchosls. New York Retohold: Pub
Iishing’ Corporation, 1989, p. 6-6. . ; : GO

13 Henry H. Lins, Economiies in Plint Operation. American Sohoel énd University.
New York: American Sehool ’Pnbnpll'u Co. Vol 17. 1945. p. 281-280, L

()
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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 purchase of an elec:
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 receptacles
at each outside door in school buildings where the grounds are
muddy, or likely to beconte so, may cost a few extra dollars but will
. save endless hours in floor cleaning “operations.

“Avert 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,” & plan whose concept is-similar 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 and service
features of school buildings, 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 motois for
heating plants and ventilafing 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-tay school buildings. , ' ' .

Although emergencies may arise in situations where preventive
maintenance is practiced, they are far less frequent when periodic
checks of equipment, followed by replacement of defective parts or
faulty items, are made. Such periodic inspection makes it 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 :hat
such repairs and corrections can be made during the summer months
when school buildings are unoccupied. This procedure is not only
practical but a}so economical. 7 |

| Preservation of Property Values -
~ In most communities school properties represent a financial invest-
ment which has necessitated heavy local tax levies and often maxi-

’
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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 moie 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, mevxt;hly leads to more rapid deterioration,
results in costly rehabilitation, and often makes early replacement
necessary. Some examples of maintehance neglect and its effect on.
school properties are: Failure to gnve 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 equipment; failure to-clean 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 de-
fective electric wiring may result in loss of life and loss of property
by fire; and lack of site care may lead to serious soil erosion, cause
student accidents, and impose limited usage of valuable outside space.

Correcting Obsolescence

In many communities-across 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 conditions in existing buildings. Many of these, lack-
mg some of the elements essential to a good environment for learning
~ but suitably 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
- needs in their particular districts. As a maintenance procedure,

" these improvements can usually be accomplished through A process .

',of modemmmon, rehablhtatlon, or: remodeling. If it is declded'_,
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that these obsolete buildings can remain in use for educational pur-

poses, a complete. job of rehabilitation—sometimes referred to as

“Comprehensive Renovation”—should be done. {
Modernization, & process by which existing plants are adapted to

the needs of changing educational and community programs and to . ‘

newer concepts of pupil services, may include improyed sciénce

facilities, the installation of fire-resistive stairways, and the replace-

mept of obsolete equipment. This procedure may involve some re-

habilitation and remodeling, but is not limited to them.!*

. Rehabilitation, 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.!¢ ’ v ‘

Remodeling, which means & 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 systems over the country. These ex-
periences seem to indicate that many buildings now classified as
obsolete can be modernized, rehabilitated, or remodeled so that they
will meet modern educational requirements at from one-third to
two-thirds the cost of comparable new structures.!s

BN. E. Vlhg. 8chool Buildings: Remodeling. Rehabdilitation, Modernisation, and Re-
pair. Washington: U.8. Government Printing Ofice. 1950. (U.8. Department of
Health, Educution, and Welfare, Ofice of Education, Bulletin 1959, No. 17.) p. 2.

‘MIvid. p. 1. ) ] : : '

15 Harold C.; Bauer. Remeovation in Fond Du Lac, Wisconxin. Americcn School end °
Univeraity. New York: American School Publishing Co. Vol. 35. 1953-54. p. 359-
362. William K. Gillis end Harold H. Davis. An Old Bchool Re-Born. Americen
Scheol Beerd Jourwnel, 131 : 44-91, Octoder 1980. Harold D. Hyads. Modernisation of
8chool Bulldings. 1960 Preceedings, Assoclation of Bchoo! Business Officials Kala-
mases, Mich.: The Association. 1950. p. 206-270. Rebert A. Nichols II1. How We
Modernised an Older Bchool. American Scdeel Beard Journal, 186: 48-30, May 1988.
John W. Conrad. Medernisation of School l-l&m i Keokuk, Jlowa. 4Americen Scheol
Board Jeurmal, 116: 4748, March 1948. Btanley Browa. Rémodeling an Old S8chool-
house for Bficiency and Neosomy. Americon Seheol Board Jowrnal, 120: 4901, Fed--




E

Q.

INTRODUCTION 15 -

Pro-ote Comtyl’nde

Promotmg community pride in school facilities through a program
of maintenance has greater significance than just “pleasing the pub-
" lic.” Schoof officials are well aware of the fact that a clean, well-
kept school plant not only contributes to the health, happiness, and
c¢haracter 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 through misuse of washtooms, littering of premises, and _
defacing walls, furniture, and equipment, as well as other forms of .
vandalism. On-the 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 as well as for fiscal management. In
"most communities, it is pleasing to the public to know that officials
have preserved public school property through efficient, economical
management procedures. This public attitude is often demonstrated
| DLy the reasonable financial support accorded the school and by the
pride with which its facilities are shown to outsiders. .

L e




 CHAPTER I

Developing a Mainfenance Organization

HE 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 xystems are exactly alike in all their elements.
Thus, the administrative and organizational patterns of school plant
maintenance in different school systems may vary according to a.
number of modifying circumstances. S ‘ _
~ The purpose of this chapter is to discuss some of the conditions
which should be considered when the district’s school plant mainte-
hance program is being developed: (A) Factors affecting the organi-
rational pattern. (B) selection of maintenance personnel, (C) estab-
lishing lines of authority, (D) developing personnel policies, and
- (E) providing inservice training for maintenance employees.

 FACTORS AFFECTING THE ORGANIZATIONAL PATTERN

In organizing the school district's maintenance program, officials
should give consideration to each of the following factors: (1) Work
volunie, (2) division of labor, (3) performance standards, and (4)
type of maintenance program. © f

, | Work Volume

It will be difficult for officials to. make an annual determination
of the exact amount of work required to keep all school facilities
a satisfactory state of repajg, but the evaluation’ of several elements
may assist. It is not suggested that these elements should have equal
weight in all districts, but local officials might consider them in the
light of their respective situation. - Among these elements are’ Ynjy-.;
Relation of operation policy to maintenance policy, (h).sirvesafithe.
school 'system, (c) age of buildings and equipment, (d) condition

16 - K o o .
% : U 4

-~




DEVELOPING A MAINTENANCE ORGANIZATION 17

of buildings, grounds, and equlpment (e) type of materials and
finishes, (f) climatic conditions, and (g) building utilization.

Relation of Operational Policy to Mainteriance Policy

School plant operation and maintenance, while closely related,
may be considered separate fields. It is not always easy, however,
to segregnte and classify each job as 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 assigngient of minor, routine maintenance
duties to custodians, leaving only the major jobs to the maintenance
staff, increases 'é’inployee productivity and decreases labor costs per
,umt of service. Others argue that operating and maintenance effi-
ciency, as well_as morale 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 showythat if school board policy re-
quires a/l 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
ettensnve 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 mamtenance depnrtment

Size of School Sym

Work volume for school plant operation and malntenance will
depend largely on the size of the school system. 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
bmldmgs and grounds. In other systems, it might bé& more practical
to organize two separate departments, one for plant operation and
one for plant maintenance, each with a director responsible to the
_ superintendent. In smaller systems it may not be feasible to employ
- separate personnel for plant opentnon and for mnmtemnoe 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‘other qualified school employees who do not have year-
round employment, may be converted into summer maintenance
crews. If these employees are under local civil service, however, care
must be exercised in writing their job specifications.

Age of Buildings and Equipment : ' '

The age of buildings and equipment has some bearingf®h the
volume of work involved in district school plant maintenance. All’
buildings do not deteriorate at the same rate, and unlike the “one-
hoss shay” they. do ot 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, sometimes referred to as the
“cycle of deterioration.”® During the first 5 years, only minor main-
tenance and adjustment may be required, but during the fifth or
sixth year, more extensive work, such as repainting, recalking, and
other types of touchup jobs, may be needed. Then; after 15 to 20
years, buildings may require a new roof or the replacement of other
exposed parts. The 25- to 30-yeas cycle generally represents the end
of the useful life of certain mechanical features of the plant, such
as:the heating and plumbing systems, and hence necessitate their
replacement. At about 35 to 40 years, buildings are generally ready
for a major overhaul job, such as the replacement of some floors,
stair tread, exposed .doors and windows, and perhaps the repointing
of masonry walls. As buildings age, therefore, more and more atten-
tion will be required from the district's maintenance organization if
it proposes to do all work by its own staff.

~
Condition of Buildings, Grounds, and Equipment
In planning an adequate program for school districts where main-

 tanance has been deferred or neglected, the physical condition of

buildings, grounds, and equipment will be an important factor in_
determining the volume of work required of the maintenance staf.
If buildings have an accumulation of maintenance needs, if grounds
are bare and eroded because of neglect, with littls attention given to

~ the repair of furniture and equipment, the volume of work required

*to place all facilities in a satisfactory ‘state might be staggering. A

IN. B. Viles. Malstaining and Replaciig Schools. American Bchool Beard Jowrnal.
e
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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 need.to be large and versatile.

Type of Building Materials and Finishes

Another factor in determining the volume of maintenance work
required for school buildings is the type of materials and quality of
finishes used in construction. Many maintenance problems are in-
herent in low-quality construction materials and finishes, and fre-
quently the low first cost of buildings so constructed represents only -
a small down, payment as 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-term, low-maintenance
costs. High initial cost with long-term low maintenance is consid-
ered more economical than low initial cost with long-term high

maintenance.? . ’

It is generally recognized that in regions which have extremes in
temperature, ,buildings require greater maintenance effort than ‘in
milder climates. If there is alternate freezing and thawing, exposed
surfaces such as roofs and walls will undergo considerable movement
(expansion and contraction), and even thoygh expansion joints have
- been provided, this movement often results in damage to the exposed

parts. Furthermore, in extremely cold climates, maintaining ade-
quate heating facilities constitutes an added burden. In other re-
gions, the ravages of either wind, rain, sun, or excess humidity, or a
combination of these elements, may cause additional work loads for
maintenance personnel. o A

{

) N . \
1A W. Eebert. Coastructing School Buildings with Materials that will Minimise
Future Malatenance. 1053 Preceedinge, Associstion of School Business Oficlals. Kala-
@azoo, Mich.: The Asseclation. 1088. p 111-118. :

8 John Huater, Jr. Expediting Matatenanes tirough School Design. Americen Scheol -

Beard Jourmel, 138: 47-48, January 1938. Eraest 0. Fox. Bchool Building Design,

Tals That Will Minimise Future Maintenance. 1053 Proccadings, tion of School
Business Oficiale. Kalamases, Mich.: The Association. 1983. p. 108-110.
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. Building Unlizatien
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 ¢ surveyed 220 schovl 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 after-school use of buildings by both school groups and out-
of school groups; more than 75 percent pasitively 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 nonschool groups.
These findings seem to indicate that after-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. . :

Division of Labor .

The division of labor according to tasks, or the degree of work
specialization, 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 maintenafice
organization the district should have. However, it seems pertinent

4Lynn B. Davis. After-8chool ,Use of Bulldinge. 1953 Preceedings, Assoclation of
Schoql Business Oficials. Kalamasee, Mich.: The Assoclation, 1983, p. 143-1057.

Bureau of Field Services, 1055. p. 68,

O N. L. George. umm-dmmmmmmmuco-mn
8chool Shop Service. Americen Behool Bosrd Jeurmel, 120: 41-92, February 18850.
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to suggut that, mgu'dla- of the type of maintenance organization,
the district should secure competent people for all jobs and especially
skilled people for special jobs.

Performance Standards

The organizational pattern of the school plant maintenance pro-
gram may be affected by the performance standards required of per-
sonnel. If 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 the 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
wages.!

Type of Maintenance Programs

The type of maintenance program conducted by the school district
is another factor which may condition its maintenance organiza-
tional pattern. There is no one best type of program for all school
districts, but Viles ® suggests that most districts follow some phases
of the following: (a) All maintenance may be done by the school
‘maintenance staff; (b) all maintenance may be done by contract;
(c) staff and contract maintenance may be intermingled; (d) most
maintenance may be done by the staff, but local journeymen may be
used on special jobs; and (¢) maintenance staff intermingled with
summer and other assistance from regular custodians. It seems
obvious that all of these plans will not require the same organiza-
tional pattern. : .

>

SELECTION OF ' MAINTENANCE PERSONNEL
After officials have decided on the tape 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 (3) personal
characteristics desired. , :

THeary H. Lina. Developing & School Plant Maintesance Program. ‘Plonning for
Bchosl Plent Insurence, Meintenence, end Operation. (Bducations! Bulletia, Vel
XXVL Ne. 3.) Frankfort, Ky.: State Department of Bduvcation, 1968. p. 174-184,

ON. B Viles. op. cit., p. 26. '
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. Size of Staff
The maintenance staff includes laborers, semiskilled workers,
skilled mechanics, office personnel, foremen; supervisors, and the pro-
gram director. In planning a mainténiiiite Program, a school system
may determine the exact personnel requirements by “trial and error,”

but a number of factors, if used together and not- rately, may
be of valué in making this determination. Theqni;x:ie: () 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; and" (e) mtio of supervisors to workers.™

Man-Hours by Crafts

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 ofaft. 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 determine maintenance needs,

. which can be recorded and then analyzed as to type. When this

has been done, estimates of costs and annual man-hours by crafts

- can be established.

Experiences of Similar School Systems

A comparison of experience of similar systems may be of value in
detérmining the sise 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 enroliments;
number and type of elementary and secondary ‘school buildings, total
number of classrooms; number and capacity of aaditoriums, number
and size of gymnasiums, shops, and special areas; number of pro-
feasional personnel, district population, true valuation of all district

- property; number of full- and part-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.

' lﬁodﬂdnhum%hﬂomudlmVolu

The school district’s annual budget for maintenance should repre-
sent from 1 to 2 percent of the current replacement cost of its sehool
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 needs have been met

% Adapted from Operation ond Neintemance Hendbook. New York State Bducation.
Department. op. cit., p. 69. » . :
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from year to year, or where most buildings are new and hence have
higher replacement value, 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 case, the annual maintenance budget will be
$200,000. © e

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 force. It is generally recogmized that the costs of labor will
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 salaries of maintenance personnel. Then, if an inventory has %
been made of maintenance needs and broken down into man-hours by
crafts, it will not be difficult for the director of maintenance to apply
the local wage factor and thereby determine the number of full- and
pnrt-tiu;e employees the district can hire.

Ratie of Maintenance Costs to Current Operating Costs

As has been previously indicated, the school district’s maintenance-
budget should be no less than 5 percent of its current operating
budget. On this basis, suppose that a district's current operating
budget is such that $100,000 should be allocated to maintenance. If
salaries and wages of maintenance 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-
nance director can determine staff size by work areas. '

Ratie of Supervisors to Maintenance Employees Yo s

. Sizu of the school district, local conditions, maintenance funds, a
staff size are important factors in determining district policv and
procedure for efficient supervision of maintenance personnel. Certain
industry management s{udies have been instrumental in developing
the “span of control” concept which emphasizes that both manage-
~ ment and work efficiency are improved if: Not more than 5 super-
visory subordinates report to 1 chief; not less than 5 nor more than
10.craftsimen report to 1 craft foreman; not less than 8 nor more than
15 semiskilled craftsmen report to 1 detail foreman ; and not less than

? Walter C. Hawkina, Preventive School Maintenance Program. Ameriesn School
and University. New York: American School Publishing Co. Vol 21, 1949, p. 304-305.
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- Y . .
- 10 nor more than 20 laborers report té 1 work fomman.er~
more, in computing workload, idle or standby time.should n¥ffxceed
: 5 percent of the hours required to meet normal peak loads. In .

v smaller school systems where there is. only 1 supervisor with 2 or 8
craftsmen under his direction there is no problem with respect ‘to
supervisor-worker ratio. But in larger systems where there are many
employees for each craft, this ratio becomes an important fagtor in
the development of an efficient maintenance program. ;

’ Types of Skills Required | ‘o
In smaller school systems it may not be feasible, even if financially
possible, to employ a full complement of maintenance personnel with
at least one skilled craftsman for each ares of work. Most small”
+ ., districts, desiring to accomplish as muck work as possible with a
. miniimum maintenance force, seek men who have a multiciplicity of
.1¢.skills. One such employee might possess skills in carpentry, painting,
roofing, hardware, and furniture repair work; another might be
skilled in pipefitting and plumbing, metalwork, and electrical work S
and another qualified to do a number of other types of maintenance
work. 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 find -
» it economical to employ one or more men who are particularly skilled
in each of the following areas: Painting, masonry, carpentry and
. cabinetmaking, electrical, pipefitting and plumbing, plastering; heat-
ing and ventilation, sheet metal; furniture repair, landscaping and
grounds maintenance, glazing; and various types of shop and ma-
chine work. The number of employees required for each of these
crafts will depend largely upon the size of the school districs, 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 will
remember that it is better to keep inefficient, upqualified workers out
.of the system by the process of “selection” thaii,'té; eliminate them
later by the process of “separation.” A f"' g .

In selecting maintenance personnel, thool gfficials should consider
such personal characteristics as: (a) Agg, (b) héalth and physical
fitness, (c) character, habits, and responiaibility, and (d) training
and experience. .. v B o

~
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Age , :
It is generally recognized that the most satisfactory age for origi-
nal employment of school plant personnel is- ‘between 25 and 40
years.?® 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 well 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. Pl.!nleol Fitmess

v 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, causé 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

* Unimpeachable 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 are 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, church, and fraternal affairs, by analyzing their philoso-
phy of life, and by observing their home conditions.” ’

Training and Experience - .
\If high standards and efficient methods of work are to be achieved,
1bis imperative that maintenance employees 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

19 Charies Everand Reéves. The Employment and Organisation of School Plant Per-
sonnel. American School Board Jowrnsl, 121: 37, December 1950. .
" George H. Bush. Qualifications, Preparatory, and In-Service Training of Plant Opera-
. tion Employees. 1980 Procecedings. Assoclation of School Business Officials. Kala-
masoo, Mich., The Association, 1989. p. 160-166.
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building construction field or from trade schools, it may be quite
valuable. In other cagses, it may not be possible for officials to secure
men with appropriate experience. In this event, the district should
-select only those men who are willing to serve a period of apprentice-
ship, at lower wages than are’ paid skilled craftsmen during this
period of appropriate training for their work.

ESTABLISHING LINES OF AUTHORITY

Lines of authority for supervisory control of all school employees—
professional and nonprofessional—should be so well established and
so clearly defined that the employees understand their relationships,
Of fundamental importance is the concept that all employees are
members of a team working together to provide the very best oppor-
- tunities obtainable for child development. The duties of each group
of employees are different, yet all members should seek to create an
environment in which the learning process may be carried on in the
most efficient manner. This team concept can be implemented by the

supervision of personnel and by the coordination of work schedules,
he o

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 are

. to make a proper contribution to the educationalendeavor.

" Maintenance supervisory problems encountered in small school dis-
tricts are-much the same as those in larger districts, but size of the
district is a Tactor which often. determines the manner in which
superyision 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 supplies
used in operating and maintaining school plants; evaluating the"
work of maintenance employees; preparing job analyses, and having

. general custody of school plants. ,

In smaller districts, the superintendent or the business manhger
generally assumes responsibility for the direct supervision of school

plant employees. In larger districts where adequate personnel are
available, separate maintenance and operating staff organization are

18 Alonso D. Brainard. Good Bupervision Means Good Maintenance. Nation's Sehools,
'58: 88, September 1956. - : 20 ' :
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Chart l«-—Omnlzoﬂo'n of “.dlool plant maintenance li typical small
county (undet 25 plants), state of Florid

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

Tokheim,' in a recent study of school plant operafion 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 a 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 typical small, medium, and large Florida coun-
ties. Chart 1, page 27, represents small systems having less than

18 School Plant Om!lQl end MNeointenance Programs in Ploridn Counties. Florida
State Department of Education. Tallahassee: The Department. 1959. ’
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25 buildings; chart 2 below is for medium-sized systems hiviné from
25 to 50 schop] plants; and chart 3, page 29, indicates the line of
authority for typical large systems.

\ Coordination
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 generally recognized that each individual does his work
best when he is happy in that work and has a cordial relationship *

Chart 2.—Organization of school plant maintenance in typical medium
county (25 to 50 plants), state of Florida :

t
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Chart 3.—Organization of school plant maintenance in typical large
. - county (over 50 plants), state 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 ' suggests two methods by which maintenance may_ be
coordinated with other phases of the school program: (&) The physi-
cal approach, which envisions the use of committees whose members
represent all ‘available resources of administration, instruction, de-
sign,'oonstxjpction, maintenance, and operation in planning school
buildings, and in establishing such procedures as will inherently
eliminate difficulties before they have a-chance to develop; and (b)
the human approach, which attempts to improve the attitudes and
the behavior of all people involved so that thejr day-to-day relations
and 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 maintaining
new schools than in planning the maintenance program for existing
schools, but the second approach may be applied in both instances.

DEVELOPING PERSONNEL POLICIES

The successful operation of schools, increasingly dependent upon
éfficient 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 o insure
these 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; (3) work hours, tenure, and
holidays; (4) sick leave, annual leave, and insurance; (5) retire-
ment and miscellaneous benefits. -

An administrative official designated by the board of education
should 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 types of work to be
performed. In addition, this officer should prepare a suitable appli-
cation form, to be completed by each ‘applicant with the desjred
-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 Schotland. Coordinate Maintemance and Plant Operations With Inatrue-
tion Department. 1958 Preceedings. Assoclation of School Business Oficlals. Kala-
masgoo: The Association. 1982. p. 109-116. ’ ‘
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tudes should be made. This investigation may be conducted by -
correspondence or by telephone, but since forthright statements about
an spplicant 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 respondentg It is often less difficult and generally more fruitful
for rgsponde@ evaluate certain designated characteristics of an
applicant by ing a check (/) 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 competitivé 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 proficiency, o lack
of it, in the specific skills required in the position. .

* Using data obtained from the above procedures, the administrative

officer should prepare an eligibility list, from ‘which selections 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 Promotion

Regardless of the process of selecting maintenance personnel, sound
policy seems to dictate that new employees should be required to
serve a probationary period of not less than 6 months nor more than
1 year before being placed on permanent status. 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 jobe 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 fdr promotion when job vacancies creaté “pro-
motional opportunities. Although seniority and “agreeableness”
may be given some weight in establishing promotional policies, prime
factors in determining such policies, particularly on levels involving
management, should be competency, merit, suitability, and aptitude.

* 15 Lowel]l D. Jacknen. Seleeting Seboo| Custodians and Maintemance Men. Americen
School Bosrd Journal. 130: 34, June 1988,
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School boards should place all nonprofessional e;nployees on a
definite salary. schedule. Each position classification should have a
basic beginning salary with from 8 to 5 sutomatic increments, at
equal time interyals, eventually to reach-a maximum for the par-
ticular classification. In communities where periodic vollective
bargaining, or. some other method, is used to establish wage scales, it
may be expedient for boards of education to accept these rates as
gp“mpriate for school employees rather than attempt to. establish

eir own salary scales. This procedure may eliminate labor disputes
and improve worker morale. ' '

Whatever method is used to establish wage and salary scales for
nonprofessional employees, it should be remembered that the begin-
ning salary paid to them will largely determine whether the school
system is to secure maintenance personnel with satisfactory quali-

quality maintenance services if it is willing and able to pay satis-
factory wages for such services. :

Work Hours

In industrial and other types of employment, a 5-day, 40-hour
week is now standard practice. Fairness to school plant employees
seems to make it imperative that they be assigned a work week of
no more than 40 hours. If it should be necessary for maintenance
personnel to work in excess of the regular 40 hours, or on holidays
- or Sundays, they should receive the same consideration with respect
to overtime wages as comparable workers in local industries. This
may take the form of additional pay or an adjustment in allowance
for time off, either on an equivalent or a premium Basis. School
board policies should carefully define regular and overtime hours and
should specify the rate of remuneration, or adjustments for time off,
in terms of hours, such as flat rate, one and one-half, or double time
for overtime, for holiday and Sunday work. If board policy with
respect to overtime is specifically spelled out, employees know what
- to expect when they accept employment, and from this standpoint,
will have no grounds for complaint, dissatisfaction, or failure to
comply with work orders when they are issued.

Tenure

School blant personnel who have successfully passed their period
~ of p;obation should be placed on a tenure status that will give them
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a feeling of security in their positions as long as their work, habits,
and attitudes merit retention in the system.. In school districts
where all school emiployees 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 of education to secure

them.
Holidays

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 Lt
time off, either in equivalent hours or on a premium basis. The -
number of holidays allowed nonprofessional employees should be no
less than the number of days allowed professional employees. pro-
vided each group is paid for the same number of months each year.

Sick Leave -

Nonprofessional employees, like other people, have various ill-
nesses. 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 caase
accidents to himself and others, thus creating possible district lia-
bility for these accidents. o
. 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, as a protection against possible abuse, the written
gick 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 absence, depending on the wishes of
individual boards.
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Annual Leave
Bchool board policy governing annual leave with pay should be
fair and equitable for all school employees. If professional em-
ployees are given vacation allowances, nonprofessional employees
shauld be given similar consideration. - However, many nonprofes-
sional employees, like many teachers, are not employed on a full
year basis. In some systems certain employees, such as clerks, bus-
drivers, food service workers, custodians, and, occasionally, teachers,
are transferred to other types of school-connected work during the
summer vacation periods: in other systems, they are’laid off without
Pay during the summer months. Since there are variations in the
number of months such employees work per year, vacation allow-
ances for them will also vary. N
In school systems where full-time, nonprofessional employees are
allowed vacations with Pay, an allowance of 2 weeks seems to be the
- general practice. Fairness to personnel who are employed only 9 or
10 months during the year dictates that they should-be allowed paid
vacations in the same ratio as full-time employees. For example,
the worker who is employed for 10 months should be allowed ten-
twelfths as many days as employees who are on a 12-month basis.
Other variations in vacation pay allowances may be necessary in
- order to be fair to alf concerned. For example, some school systems
recognize and reward long periods of faithful service by somewhat
longer vacation periods to employees who qualify. In any event,
board policy should carefully define and explain all situations with
' respect to paid vacation plars.

- Insurance
Another area of personnel management requiring definite school
board policy is that of insurance protection for school employees. In
States whose statutes do not specifically prohibit the expenditure of
school funds for social insurance, boards should decide whether or
not to purchese such insurance, and if 8o, what kinds, in what
amounts, and who is to pay the cost. If the cost is to be paid jointly
by the board and the employee, board policy should specify whether
the 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 clear
~on such points as board obligations, employee obligations, salary de-
" ductions, if any, and ‘benefits accruing to employees. It is well to
remember that if the board pays all or any part of the costs of such
insurance, these costs are not only a direct but are also & continuing,

contingent liability to the school district.

258 i
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If ﬁl districts participate in social insurance programs, cover-
age is rally confined to one or more of such types as: Work
compensation, or some form of health and accident insurance ; group
life; group hospitalization and medical service; and employee
liability.

Egly,'* in a recent study of fringe benefits for classified ‘employees
of school districts of 100,000 population or greater, reports that most
fringe benefits are granted by school districts of 500,000 to 1,000,000
population, located in the West. Of the 94 school districts reported
in this study, 72 percent provide workmen's compensation, with 87
percent of these 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 25
percent of these paying the total cost: and 86 percent permit payroll
deductions for health and 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, competition from industry, where such benefits are often freely
given, may force school districts to gr:x’them in order to secure
competent people. Furthermore, in States where school district im-
munity for liability has been waived, workmen’s compensation insur-
ance, 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.

If school boards adopt retirement plans and contribute funds to
help provide retirement income for school personnel, whether pro-
fessional or nonprofessional, written policies should be carefully
formulated to cover many phases of the program, such as: Contri-
butions, retirement age, monthly benefits, death benefits, rights of
survivors, and dispasition of any residue funds from employee con-
tributions upon the death of the retiree.

There are arguments for and agwinst the designation of specific
ages for compulsory retirement, but if school boards adopt policies
establishing compiilsery retirement ages, they have an obligation to
assure those concerned of some means of livelihood after retirement.
This assurance may be provided through a local retirement plan, a *
State plan, the Federal Social ‘Security plan, or a combination of
two or more of these, depending on State and Federal statutes, local

' Ragar C. Rely. mhngrm-mdmmhm

United States of 100.000 Populaties or Greater. 1958 Preceedings. Association of
Scheol Business Oficlals. Evanston, I, The”Assaciation, 1958. p. 138-142.
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conditions; cost to the employee and to the board, and maximum
benefits to retirees. S

Available evidence indicates that school boards are giving attention
to regulations concerning retirement when they develop policy manu-
als. In an analysis of 60 school board policy manuals representing
17 States, White ! found that nearly 70 percent of the districts have
board policies relating to _retirement, usually covering both profes-
sional and nonprofessional personnel. These range from the adop-
tion of policies similar to Federal regulations on retfrement through
a variety of local.plans, some with optional and some with com-
pulsory retitement ages, with.most specifying the percentage of an
~employee's salary that must be contributed to the retirement fund.

- In addition to the foregoing types of emrployee benefits, the written

policies should also cover numerous other situatipns which affect
management-employee relationships. While not intended as an all-
inclusive list of such situations, the following merit board consid-
eration : ) I ‘

Bereavement leare with pay, if allowed, should be defined so that
there will be no misunderstanding as to the number of days allgfved
or as to deceased relatives on whose account suctt leaves ay be
granted. .

Christmas shopping, for school employees’ whose work hours con-
flict with the business hours of local retail &tores, may necessitate some
time off by such employees. “If board policy permits Christmas shop-
ping during work hours, a time limit should be specified.

Coffee breaks, if allowed for other employee groups, should be per-
mitted for school plant personnel, and if permitted should be limited
to not more than one-half hour each day.

Court attepdance, if done as a civic duty, should cause no loss of
salary, but board policy should make it clear that any fees received
should be counted as a part of'the regular salary, not in addition to it.

Dental and medical visits, if not included in sick leave allowed,
should be permitted on an emergency basis without salary loss, but
board policy should be so clear that this privilege cannot be abused.

Employee association meetings, it planned and conducted during
work hours for the purpose of improving morale and efficiency, may
Justify absence from work with no loss of pay. Board policy should »
- establish the conditions for attendance at such meetings in the inter-

est of the school district. '

17 Alpbeus L. White. Cherscteristics o/ 8chool Boerd Policy Menuals. Wanhington :

U.8. Government Printing Ofice, 1959 (U.8. Department of Health, Education, and
Welfare, Ofice of Education, Bulletin 1889, No. 14.) p. 24¢. : "
/ ' .
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Iliness 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-
plish more “good will” than many other employee benefits. > -
Personnel counseling may be of such importance in solving per-
sonal and family problems that boards may wish to provide such
service to all employees. ‘
Nchool aftendance. like association and inservice training meetings,
should improve employee efficiency. If school boards wish to permit
school attendance for this purpose during work hours without loss
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 expected after the satisfactory completion of cer-
tain courses. _
Termination 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 émployment and the job
classification held. B ' "
\Time off to vote 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. - Y |
Work improvement. suggestions by cmployees may often lead to
savings in time and in cost for ceriain operations. It might be
financially advantageous to school districts if boards of education
would adopt a policy of rewarding employees who make worthyfile
work improvement suggestions.

PROVIDING INSERVICE TRAINING

The techniques and procedures for performing.the tasks under-
taken by the school district's maintenance crew must be learned by
its members eith#r 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
m;{utenmco men, but whether the district can afford not to pay for
such training.”.'* In one way or another, the district will pay for
this training, either through formal class and apprenticeship meth-

~

_'"N. E. Vilea & Malatenance Tralning Program in Actlon. 1950 Proceedings, Aseo-
clation of School Business Oficiala. Kalamasoo, Mich. : The Assoclation. 1950. p. 384.
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ods, or through long periods of poor service, during which wo ers
learn by mistakes. , . \

In providing inservice training -programs for maintenance
sonnel, school officials need to consider: (1) 'l‘z'pee of training p!

. grams, () areas of instruction, (3) instructional personnel,
(4) methods of instruction. '

\ . Types of Training Programs |
The type and scope of the maintenance training program will
conditioned by the number of participants, the types of skils re
quired, the organizational pattern of the maintenance department}
the availability of instructional materials, and by other local condi-
tionis. As a general rule, however, inservice instructional programs \
are confined to: (a) Apprenticeship programs, (b) discussion groups,
(¢) formal training schools, (d) State department of education pro- ..’
grams, and (e) college, university, or technical school courses, either
on or off campus. :

" Apprenticeship ;rmlning : :

The apprenticeship type of training for maintenan® personnel
may follow a variety of patterns, depending upon the size of the
school system and other local conditions. One fttern which may
be administered successfully in any school, system, regardless of size,
pnbvqides for the assignment of inexperienced men.to a skilled crafts-
man who gives them on-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 essentials of the trade. As these -
men gain experience and know-how, they are given more and mo
responsible tasks, and after demonstrating satisfactory perforian

.in their particular trades, are classified asskilled 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 graups of trainees in paxticular crafts. This type of

~ instruction is continued until trainees have sufficient mastery of their
crafts to assume some job responsibilities under appropriate super- '
_vision. At this point, they may be called assistant plumbers, elec-
tricians, or whatever their craft designation may be. After they
have had sufficient experience and the required training in their par-
ticular. fields, they are classified ad" assistants to master craftsmen,
and finally as master craftsmen. = - ’ |

I}
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Discussion Groups

Another means of providing inservice training for maintenance

. 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, it 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 should 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. ; \

H

Formal Training 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 jahitor-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 employed justify
the 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 might be operated economically and successfully.

State Department 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 fihancing, 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-.
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-

19 8jdney M. Bliss. How To Inaugurate In-Service Training of. Non-Teaching Person-
nel. - Americen Schoel Board Jowrnel, 120 : 41-43, March 1980, '

®N. E, Viles and Ray L. Hamon. §tste S8chool Plant Services. Washington: U.8.
Government Printing Ofice. 1956. (U.8. Department of Health, !Qnution. and Welfare, .
Office of Education, Misc. No. 26.) _p. 4-28. ®
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vided by a staff member of the scliool plant-planning section of the
department of education. This stafl member generally has the title
of Supervisor of Maintenance or Supervisor of Maintenance and
Custodial Services, . ' -7 .

In States where this service is, or can be, p;‘ovided,. there should
be a definite pattern for the operation of training schools for cus-
todial and maintenance personnel. One such pattern takes into con-
sideration travel distances, overnight lodging, and conveniences for
participants. The local school system may or may not pay the ex:
penses of its trainees, since schools are held at locations where most -
participants can return home overnight, or the facilities of colleges
- and universities, including dormitories, may be used at nominal cost, -
Study areas should be predetermined on the basis of the interests of
participants. Instruction may be handled by State department per-
sonnel, representatives of various manufacturing firms, local school
employees 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 by
the State department of education, by the participating school sys-
tems, or jointly by the State department of education and the par-
ticipating systems.

Under another pattern of State-conducted training programs, par-
ticipantq are assembled at a ‘central location in the State for a
specified period of time at least once each year. Facilities of colleges
and universities are often used for this purpose, but- they may be
available only at times when such colleges or universities are not in
regular or summer sessions. Other mechanics and details for this
type program may be arranged in a fashion similar to those previ-
ously described. . ' o

College, University, or Technical School Courses
During the paét several years, numerous colleges, universities, and -
technical schools have conducted resident and extension courses for
‘school custodial and maintenance employees. Resident courses, gen-
erally offered during the summer months, run from 2 days to several
weeks, with daily sessions of 6 to § hours. Instruction in various
Phases of custodial-maintenande services is given by specialists who
are brought to the institution for class lectures, discussions, demon-
~ strations, and laboratory work: In most instances, credit. may be
earned for the successful completion of each course, but this is
optional. A ~ o S .
~ Extension courses, usually conducted in the evenings at various
school centers over the State, consist of lectures, discussions, audio-
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visual presentations, demonstrations, trainee participation in the
performance of certain tasks, and panel presentations. These courses
may be either intensive or extensive with respect to time allotment
and scope. If intensive, a course may be conducted for 1 or 2 weeks,
with daily evening sessions of 2 or 8 hours, each session covering one
or more areas of instruction. If extensive, a course may continue for
an entiré year, with daily or weekly evening sessions of 2 or 3 hours,
each session covering limited areas of instruction. Local conditions
may require variations in these plans, ,

Enrollees in resident courses may come from almost any locality in
the country, while extension course enrollees are often limited to
employees of the particular school system where instruction is being
offered, or to this and rieighboring school districts. However, exten-
sion courses often provide training opportunities for many who could
not afford to attend resident courses, :

In some instances, sponsoring institutions bear most, if not all,
costs involved in operating training schools for school plant per-
‘sonnel. In other cases, operating funds are derived from tuition fees
which may be paid either by the participants themselves or by their
school boards.

Areas of Instruction

Such factors as size of the school system, number of school plant
employees, and types of work to be performed will determine the
areas in which instruction should be offered in a maintenance tmining
. program. In small systéms where custodial employees do all except |
contract maintenance, special training should be given in areas where
their work is to be performed. In larger systems with separate
maintenance and custodial crews, training programs may enable
personnel to move from one work category to #another, or instruction
may be limited to the improvement of skills within particular work
areas. -

The work areas most frequently handled by the school district
maintenance department, and the types of training include:

- Painting.Types of paint, methods of application, and principles

of color conditioning.

Plumbing.—Valves, fixtures, piping and pipefitting, hot-water
tanks, showers, and sewage lines, including. methods of repair and
replacement. '

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, air
movement, and other elements relating to thermal environment.
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 Electrical services—Instruction in the care, repair, and replace-
ment of electrical equipment, including motors, 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
Instructional 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.

Mpnufaduﬁng 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, realizing-that consumer satisfaction is impor-
tant, are willing to spend much time and money on reséarch that
will improve their products and thus create greater’ consumer demand
- for them. The findings of such research may not be available to the’
general public, but may be used by company representatives as re-
source instructional material for maintenance schools. '

'rofudonol Sources

Professionally trained instructional personnel for maintenance
schools may be secured from a nimber 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. . - : '




DEVELOPING A MAINTENANCE ORGANIZATION
Industry R . _ : .
Many large industries employ maintenance specialists to keep their
“buildings, equipment, and other properties in a satisfactory state of
repair. These specialists may be prevajled upon to transfer “indus-
trial know-how” in maintenance to school plant employees through
instruction. ¢ '

 Methods of Instruction
* Maintenance school teaching-procedures, techniques, and training
methods should help school plant employees become more efficient in
their work, lead to quality performance,develop 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 methiod, successfully used in various aspgcts of vocational
education, may be adapted to situations where learners must analyze
the various steps in a given tagk. 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 abundance of printed materials, such ‘as books,
~ guides, charts, diagrams, slides, drawings, and pictures should be
used in order to make the program more effective.
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Programing Maintenance Needs

THE PRECEDING CHAPTER has been devoted to a discussion
of some of the factors involved in personnel management as they
relate to the total problem of developing a maintenance organization
for a public-school district. - :

The purpose of the present chapter is to propose and discuss some
guidelines which may be used in programing the maintenance needs
. of a school district. It is recognized that no single formula will be
adequate to cover all phases .of maintenance program planning for
all districts. There are, however, certain common denominators
which may be used to determine maintenance needs for each district.
- These include: (A) Establishing needs as to location; (B) develop-
ing maintenance schedules; and () determining maintenance shop

and equipment requirements."

.. ESTABLISHING NEEDS AS. TO LOCATION

It is not possible for the school district maintenance organization .
to develop a well-planned, efficient, low-cost maintenance program
unless the specific needs at each school location are known. These
needs may be revealed through: (1) Long-range planning, (2) rou-
tine inspections and periodic checks, (3) community suggestions,
and (4) emergency requests.. - '

Long-Range Planning

The first step in long-range i)lanni;\g for maintenance involves
the collection of factual data on all buildings, grounds, and equip:
ment in the schdol system. This can be accomplished by conducting
& building mainféhance survey. The director of buildings and
grounds and the maintenance supervisor, or other officials responsible
for the ‘district’s maintenance program, should direct the suryey so
that comparable procedures will be used throughout the district.
Except for the survey director and his assistant, personnel of the
~survey team may change for each building, with the principal,
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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 team
. for the particular building. An analysis of the maintenance needs
of a. school plant requires a wide, practioal knowledge of school
build‘i.ng construction. The director of buildings and grounds, the
maintenance supervisor, and the technically trained menibers of the
team can supply this knowledge, while the principal, teachers, and
custodiang—those who actually work and live in the building—can
direct 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 be listed, giving the estimated cost ‘of each.” Priority
ratings should be assigned to each need, with most urgent needs being
given first priority; those that will. prolong the life of the building
and 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 be
tabulated for further study and evaluation. This evaluation may
disclose that all items having first priority cannot be handled during”
the first year of the program. If 80, those considered less urgent may
have to be deferred until a later date, Regardless of how much
maintenance can be accomplished during the first year, however, the
framework for long range programing of maintenance work will
have been laid. -

Routine Inspections and Periodic Checks .
Once a complete, comprehensive maintenance survey has been
- made, the maintenance needs of a school district can be kept current
by routine inspections and periodic checks. These inspections can
and should be made by the school principal and his custodians. The
principal should be particularly alert for. conditions affecting the

health and safety of students and teachers; custodians should inspect
hardware, glass, lights, mechanical and electrical systems, furniture

and equipment, and various types of controls. Needs that are dis- .

covered by these routine 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 the
reporting procedures of the local system.

Periodic checks of all electric motors, starter control equipment,
heating and ventilating systems, water heaters, instructional equip-

1 Harry F. Walton. Surveying and Programming Maintenance Needs. 1982 Proceed-
inge. Association of 8chool Business Oficials. Kalamasoo, Mich.: The Association,
1952. p. 102-109.
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ment, and many other phases of the school plant should be made by
maintenance specialists. These checks should be made at least once
annually,® preferably during the summer vacation period when there
is ample time and less possibility of interfering with school activities,
In addition to periodic checks by school maintenance persannel,
certain parts of the schook-plant may need periodic checks by archi-
tects, engineers, boiler . inspectors, and representatives of insurance
companies or their rating bureaus. The services of architects and
engineers 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 rating
bureaus, inspect school properties for the purpose of establishing—or
changing—insurance rates. In any event, all building defects dis-
covered and subsequently reported by any of these inspectors become
maintenance needs which should be corrected by the school district.

In many school districts, school maintenance programs are not or-
ganized, staffed, and administered jn’ such a way that the needs of
each school can be determined by the maintenance staff. In such
districts, there may be some progressive communities where parent-
teacher associations, civic clubs, community improvement leagues, and
other organizations become interested in, and devote attention to,
various-aspects of the school program.* The improvement of school
facilities is often one area in which keen interest is manifested, This
interest may be promoted by special school plant improvement com-
Mittees composed of ,representatives of the various community ' or-
ganizations. : .

These committees, working cooperatively with school principals,
inspect and evaluate school facilities, usually on an annual basis.
If such annual inspections reveal maintenance needs, they are item-
ized, cost estimates are made, and school boards are requested to
provide funds to meet them. Furthermore, the use of funds raised
by local groups to supplement those provided by their boards ‘for
maintenance purposes is not without precedent, '

Although this Plan may be successful to the extent that it provides
adequate maintenance for some schools, it is not normally recom-

8 Grabam R. Miller. . Pregram for Preventive Maiutemance. Americen School end

University. New York.: American School Publishing Co. Vol. 26, 1954-55, p. 458-439.

8 James F. Rochester. Efiicient Programming of Maintenance Work. 1952 Proceed.

ings. Ansociation of Scheol Business Ofielals. Kalamasoo, Mich.: The A-od..oa
5 .
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mended as a maintenance procedure because certain communities,
lacking leadership may not receive their fair share of system-wide

maintenance funds..
| 4 " Emergency Requests

‘Even though long-range planning, routine inspections and periodic
checks, and community suggestions may have established school dis-
trict maintenance needs as to location and estimated cost, unforeseen
situations often arise, which demand immediate attention. These
emergency needs include building and equipment damage caused by
fire, vandalism, and storms; heating plant failure; frozen water
Jines; breakdown of, or overloading, sewage disposal systems in rural
areas; and other failures created by fortuitous circumstances. Such °
needs are reported to the maintenance department by the school
principal or by the school custodian, and regardless of priority rat-
ings of previously listed maintenance needs, take precedent over
all others. o ‘

DEVELOPING A’ MAINTENANCE SCHEDULE

A well-planned maintenance program must be flexible enough to
cope with the uﬁexpected, specific enough to utilize to best advantage
the, time and skills of all employees, and broad enough to cover all
maintenance categories. Each major maintenance activity should
be timed to become a part of a long-range, master schedule, with the
work so arranged that it is fairly distributed among the maintenance
crews. In order to do this, it will be Recessary to keep a running,
master list of all maintenance tasks and repair jobs that are to be
done. Each job may be given a tentative starting and completion
date, with the various items of work being cooperatively assigned
to members of the maintenance staff, -

The development of a master schedule will involve an analysis of
maintenance needs as to types, of which five are generally recognized.
These are: (1) Recurring, (2) periodic, (3) replacement, (4) emer:
gency, and (5) improvement. ¥

K ing Maint

The term “recurring maintenance” refers to school - maintenance
tasks and jobs which should be performed one or more times each
year. These may be performed by the regular custodial staff or by
the maintenance department, depending on local policy. If assigned
to the maintenance department, such work should be on a scheduled
basis. :

Examples of recurring maintenance tasks include such things as
floor 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 depends upon the number of students and the amount
of traffic, the type of floors and floor covering, and the condition of
playgrounds and other 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 weod,
may need to be scrubbed, 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, helix or stack switches 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 classrfoom
and corridor walls should be cleaned once each year.¢

Lawn and grounds maintenance includes thorough and frequent
cleaning, weeding, seeding, fertilizing, spraying, erosion control and
pest control. It also includes, at less 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 perscennel may have to operate as a team to remove snow
from steps, walks, and driveways. ’ .

Mechanical and heating equipment, like other essential elemen
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 ; heating and hot water boilers should be blown

¢ David A. Plerce. Baving Dollars in Building SBchooks. New York: Reinbold Pub-

lishing corp?ntton. 1909, p. 88. '
S H. B. Conover. * Grounds Meintenance Haonddook, New York: F, W. Dodge Corpo-

ration, 1988, p. 1-8. J. Roy Leevy. Landscaping the Bchool Bite. Americen School

Bosrd Journal, 180 : 55-08, April 1055,

/
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down at least twice each year, once during the summer and agin dur-
ing the Christmas holidays; and ventilating systems may require
frequent adjustment and attention.

Innchooldiltricuwbenthesomcurringushmnnignedto
maintenance, scheduling has been accomplished 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 5-to 8 weeks. The size of each crew
will depend upon the tasks to be performed; the number of Ccrews,
upon the size of the school district and other factors previously men-
tioned. These crews are equipped with all tools and facilities needed, :
mdmtnnsporﬁedfmmachoolto.c’hoolinlpmeldelinry truck. _—
As a general rule, work is performed between the hours of 8:30 p.m.,

o Or the dismissal hour, and midnight.*

Thophnismpntedwbohighlyutighczorybothfmmthomﬁd-

@ point of efficiency and economy. It is efficient in that personnel be-
come more skilled by doing one type of work than by performing
a variety of tasks; it provides more consistent and uniform mainte-
nance 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 néeded, in-
creases the life of asphalt tile beyond ordinary expectations, and
requires less wax, thus reducing wax bills?

In some school districts, the floor maintenance crew is augmented
during the summer months by membersof 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. o Co

- Ot recurring maintenance jobs, such as furniture care, cleaning
. operftions, 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 another 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 progress
and/or the complete job.

¢Buven B. Tucker. Operations of a Floor Maintenance Crew. Americsn Scheol end
University. New York: American Bchool Publishing Co. Vol. 27, 1955-36, p. 433,

TRichard A. King. Developing Progressive Maintenance. 4mericen School Beard
Jowrnal, 136: 55-65, May 1958. J. E. Crews. A Floor Malntenance System. Americen

Bohool end University. New York: American School Publishing Co. Vol. 26, 1954-83,
| b 460, [ .
|
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Another scheduling device involves the use of a Job Ticket Board
in the central maintenance office. 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 completed, after| which a completed work order
form, together %ith appropriate records, is filed 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. -

Penodic Maintenance

Periodic maintenance refers to those jobs and tasks which may
need attention less frequently than recurring maintenance jobs. In
general they include repair and renovation items which fbllow cycles
of from 3 to 5 years, such as: (A) Exterior and interior painting,

“and roof repair; (B) repair of window shades, blinds and curtains:
(C) weatherproofing windows, doors, and walls; (D) Yepairing
heating plants, and cleaning septic tanks.

Exterior and interior Painting

One of the major custs in & preventive maintenance program is that

«  of repainting exteriors and redecorating interiors of achool buildings.

" Exterior and interior painting are essentially two types of mainte- "
nance operations. 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 for repainting school buildings vary greatly from region
to regiorf, climatic and weather conditions- affecting the desirable

L frequency of repainting. In some localities where smoke fumes are

v heavy, or where 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 extreme conditions such as these, there is a need

generally to schedule outside painting every 3 to 5 years; inside
surfaces, at intervals of 5 years.?® ’ -

Little can be done to prolong the life of outside paint 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. )

8 Behool Busincss Menegement Handdook: Operation end Meintensnce. The State
Education Department, Bureau of Field and Financial Services. Albany, N.Y.: The
Department, 1958. p. 76. ) ‘

? Nathap M. Patterson. Long-Range Malntenance and Yearly Malatemance. 1957
m.‘.. Association of Scheel Business Oficials. Evanston, [1l.: The Assoclation,
1958. p. 103-107. ’
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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 a
“standard” for all interior painting for the entire school district—
a system-wide color scheme, subject to no change except on a long-
term basis. However, schemes for small or special interior areas may
be changed as required, with little or no noticeable effect on the pro-
gram. It has been reported that this plan can reduce interior paint-
ing costs by 100 percent, more or less, depending on local conditions.'®
Another plan, used by the City Board of Education of Los Angelos,
Calif., as well as by other school districts over the country, substitutes
« wall and ceiling washing procedure for painting where practical.
It is reported that the use of appropriate solutions, applied by proper
equipment, will set back former painting frequencies by several
years, and may cost about one-fourth as much as a new paint job.
lnm&indsnma.l!wruululreoogoqithu the average person
does not realise that there has not been a repaint job.!!
7 Most of these exterior and interior paint and wash jobé can be
placed on a definite, planned schedule, but emergencies and other
conditions will make it necessary to do some painting on & non-
achedffled basis. Provision should be made for both the scheduled
and the nonscheduled jobs. Experience indicates that about 80 per-
» cent of the painting budget is required for the former; 20 percent,
for the latter.s A N

Roof Repair r .

One of the mast irritating of school maintenance problems is a
leaking roof. Failure to take precautions 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 msintenance personnel through s 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 recognized that in most school districts
major roof repair 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 preservation can be done efficiently and economically

10 Ihid.

3 Ralph G. Corwin. Maistaining Interior Painted Rurfaces. American Scheol and
University. New York: American School Publishing Co. Vol 1. (20th ed.) 1857-88.
p. 277, 3

3Edwin G. Berry. Preventive. Malntenance. 193¢ ps.  Association eof
School Business Oficiale. Rvansten, Il : The Assoclation, 198§7. p. 200-308. -
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by the regularschool maintenance staff. Sonie illustrations of minor
repairs 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 and 4
builtup. Metal roofs should be coated with a roof paint or a specially
prepared compound every 3 fo 5 years to prevent rust, fill pits and
small holes, and cement joints. Built-up roofs often lose'their natural
oils, and a standard treatment to preserve their life is to give them p
eoat of hot composition every 5 years. This procedure restores
the natural oils to the roofing materjals, puts new life into the paper,
fills small holes, and contributes to a longer-roof life.

Window Shades, 'Blll;ds, Curtains

Other periodic maintenance tasks are concerned with the repair of
window shades, blinds, and demounting, drycleaning, and remounting
drapes and ¢urtains. 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 appropriate
“that 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,
it js possible to reverse the cloth on the rollers to obtain further
service 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 satisfactory
results are expected. " . *
Venetian blinds may dlso require expert workmanship when they

" are reptired. Individual slats may be bent, kinked, or damaged;
pull cords, cord locks, tapes, and cross ladders wear out every 4 or 5

~ years, sometimes more often; in”order to replace these parts, or to
make netessary repairs, it is often necessary to disassemble the blind.
Such work can be done more effectively in the maintenance shop than

. ¢O1f the school ppemjses. - | -

~ Another ilfstration of similar ma\f\\tenanoe is demounting,

_ cleanil\g,{ngfn:unting auditorium and window drapes and ¢
tains. This should -be done once every 4 or 5 years to prevent rot-

-ting* The maintenance crew éhouldje able to handle this job more
. efficiently than the custodial crew. : S

(=]

13 Elbert L Briggjey. Preventive Maintenance 'Phnhink. Oustodial Training;
ary 19567. p. 40-42. : . o R :
( s 0 ’ . ' .
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Weatherproofing Windows, Doors, Walls '

A common source of damage to buildings is meisture penetration,
chiefly through defective roofs. Other points of penétration are
outside windows, doors, and walls. Regardless of the type of ma-
terial ysed, or how well the buildings have been constructed, the
ravages of climate tend to break down exposed surfaces. This
weathering process not only contributes to deterioration but slso
shortens building life. ' P .

Eternal vigilance is required to discover points’ where putty and §
calking compounds have fallen away, where masonry joints hayi
opened, and where other exterior surfaces haye cracked. Prompt
action in resealing, recalking, replacing putty, repointing masonry
joints, and repairing cricks will keep joints tight and moisture out,
thus effecting savings in renovating costs and prolonging building
life. ' . ‘ e '

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-
ing on quality) of materials, standard® of workmanship, and”local
climates. '

Repairing Heating Plants

School heating plants are usually given routine, preventive mainte- )
ndnce at the close of éach heating season. Under normal conditions,
steam and hot water plants may need to be replaced about every 30
to 35 yedrs.* In the meantime, such plants may require periodic
maintenance at intervals of from 5 to 10 years. For example, water-
tube type boilers may require tube replacement ; cast iron boilers may
develop cracks necessitating replacement of sections; and' grates in
manually fired furnaces may become overheated, causing them to sag,
fuse, or break, either of which will require replacement. These and
similar types of repairs for heating plants™tannot 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 necess#ry at virying intervals.

Cleaning Septic Tanks . .

.Another example of periodic maintenance, dealing primarily with
rural dchools where an approved public system of sanitary sewers is
not available, {s- the cleaning of septic or settling tanks. Frequency
of cleaning depends on such conditions as taggls capacity, volume and

’

v

4 Géorge Blumenauer. Planned and Preventive Maintenance Can Save School Money.
Nation’s Bchools, 48: 88-90, SBeptember 1951. A
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character of sewage treated, and digestion of sludge. If either sludge
or scum is permitted to reach the outlet device, particles will be |
flushed into the disposal field and will clog the , causing liquids
to rise to ground surface and sewage to back up in plumbmg 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 prevent: &ahntdown of the school plant whlle & new
disposal field is bemg coﬂ , and to avoid costs incident to such
construction, it is best tg;tneasuie the depth of the sludge and the
thickness 6f the scum ma lﬁ ,the vicinity of the outlet baffle at least
twice a year. The tank should-be cleaned ‘when the bottom of the
scum mat is within approximately 3 in¢hes‘of the bottom-of 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.1

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 expemenoe muy be used as the basls
for deciding who is to do such work.

Replacement

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

new school facilities for old facilities.

 Like much periodic maintenance, the exact time at whlch 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 eqmpment 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; plumling, at intervals of 25 to 80
years; and floor surfaces, every 15 years =

18 Ohio Btate Demrtment of Health. Hnlth and smmm 8tendards for 8ochool
. Buildings. Columbus, Ohio: The Department, 1982. p. T1-72. Manual of Beptic Tenk
Practice. Washington: U.S. Government Printing Office, 1989. p. 20-82. U.S. Depart-
ment of Health, Education, and Welfare, Public Health Service. (Public Health Bervice
Bulletin No. 526.) S

16 George Blumenauer. op. oft.
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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 purchase, 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 & 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 88 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 gt the individual school during either a holiday period or the
summer vacation. When repairs require machine.worly, the furniture
ig 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. '

Replacemgnt maintenance for transportation equipment may de-
pend more upon miles of service and 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. : ’

17R. H. Park. Care of School- Furniture. Americon School and University. New
York: American !d.nool Publishing Co. Vol. 27, 1955-36, p. 437.
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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, '

Emergency Maintenance

As has been indicated, fortuitous circumstances often create a
need for certain types of maintenance at inopportune times. If such
maintenance must be done in order to keep the school plant in opera-
tion, it is referred to as emergency maintenance. School officials who
fail to recognize the possibility of emergenties, and make no provi-
sion for meeting them, may encounter difficnlties 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 émergency 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 dgferred.

' Improvement Maintenance

As used here, improvement maintenance rgfers to the repair and
upkeep of school grounds and sites. School grounds improvement
includes: Repairing and replacing walks, fences, tennis courts, play-
ground surfaces, lawn-sprinkling 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 J. Mile. Controlled Maintenance. American School
Board Jowrnal, 134 : 80-82, March 1957.

19 How New York Spends School Building Maintenance Funds. American School Board
Journal, 126: 58, February 1053. )

30 Paul L. Reason and Alpheus L. White. Minancial Accounting for Stete and Looa!
School Bystems. Washington: U.8. Government Printing Office, 1087. (U.B. Depart-
ment of Health, Bducation, and Welfare, Ofice of Education; Bulletin 1987, No. 4.)
p. T4. 2
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been determined and the time has been established, the improvements
can be incorporated in the long-range master schedule.

' DETERMINING MAINTENANCE SHOP NEEDS

Some factors which condition school district maintenance shop and
eqmpment requirements are size.of the district, board policy, and
services rendered by school plant persongel For mmple, if a school
district is small, has no definitely organized maintenance program,
contracts most of its maintenance work, and requires only routine -

‘ service from school plant personnel, it will have little need 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 where 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 small
distncts where work volume is small, maintenance personnel is lim-
~ited, and only minor repairs are made, there may be no justification
for elabonte shop facilities. In such instances, the rolling shop—a
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 speciml types of repair jobs, such as electronicd, furniture, office
machjges, welding, electric motors, and hardware repair may "be
found satisfactory..

« 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 repair—and sometimes furnituré manufactur-
ing—is a large operation, it may be expedient to plan this as a sepa-
rate shop. In other cases, three or four shops—each designed to
provide for a number of related repair and maintenance opemtxons—
may be found advantageous. For instance, all repairs and mainte- ..,
nance work involving the use of metals may be done in one shop that

oo 4 v
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- is equipped to handle, store, cut, weld, and fabricate metals; repairs
involving the use of wood, in a carpentry shop; those involving motor
vehicles, in an automechanics shop; and those concerned with electri-
cal equipment and electric services, jn an electronics shop. Regard-

. less of shop type, however, outstanding economies in plant operation
and maintenance are said to be effected in #chool districts where
maintenance shops are operated.® :

Shop size, a factor which influences shop efficiency, must be taken
into consideration when planning a maintenance shop of any type.
Ample space should be provided for administration; for the storage
of raw materials and gupplies; 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 opers-
tibns performed, in equipment installations, and in storage require-

- ments preclude a listing of specific space requirements for each of

the areas listed above. o A
Another factor which influences shop efficiency is location. Each
shop should be properly located a3 to be easily accessible from all
parts of the school district. Man-hours used, gasoline consumed,-
and the cost of wear’and tear on trucks in transporting broken or
damaged equipment lohg distances to and from maintenance repair
shops can devour much of the maintenance dollar. Similarly, if fisld
crews assemble at the maintenance shop each day to be transported
to particular buildings where maintenance work is in progress, and
if 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-
‘erly located. Furthermore, shops should be so located that the
handling and transportation of raw materials and supplies will be
' reduced to & minimum. Whether there be one, two, or more shope
and warehouses, they should be centralized to insure proper coordi-
nation between operation and maintenance.®

> f Shop Equipment .
The school maintenance 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-
factory performance. The type of tools and equipment needed, like

a

%1 Harold D. Hynds. Long-Term Economies in Maintenance and Operation.” Schosl
Mensgement, 17: 4-5, March 1048, _ '

33 N. L. George. Some Prineiples for the Organisation aad Operation of a _Central
School Bhop Service. American School Board Journsl, 120: 41-93, February 1960,




-

PROGRAMING MAINTENANCE NEEDS 59

type of shope, 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 analysze 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 >lectric 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 use. Examples of fixed equipment are
_bandsaws, circular saws, planers, jointers, drill presses, and lathes.
Handtools are those without power which can be carried from place
to place in & 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.

% Floyd G. Hoek. Care of Maintenance Tools. Americen School end Usiversity. New
York: American ‘School Publishing Co. Vol. 35, 1968-54. p. 377-878. .

ML C. Morrow. Maintenonce Orgenisstion end Mansgement (No. 1 of Plant Service
Lidrery). New York: Factory Management and Maintenance. [No date) p. 5-164.




| CHAPTER IV |
Financing the Maintenance Program

CHOOL PLANT maintenance, like other 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 dnlly attendance or
net enrollment, or as a fixed amount per teaching position allowed
by State regulations and used by the district. Some States include
these funds in their equalizing or foundation programs; others dis-
tribute them as flat grants.

Practices concerning State control over the expenditure .of such
funds vary. Some States earmark them specifically for school plant
operation and/or maintenance; others stipulate that they must be
spent for maintenance only, others penmt 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. qunent ex-
planations for inadequate appropriations are: “Maintenance 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 expenditures by presenting tangible
evidence of the imporstance of maintenance to the school distri
Such evidence can be presented to the school board and to fiscal
suthorities through: (A) The maintenance budgat, and (B) main-
tenance records. _ Cw %




THE MAINTENANCE BUDGET

In prepu'mg the maintenance budget, school officials should be
careful to distinguish between phymml improvements which can be
charged to apxul 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 bagis, depending on'local policy, tax limitations and other factors.
On the other hand, all maintenance expenditures should be placed
on » current basis, using funds from local tax levies, from State
allocations, or a combination of local and State fynds.!

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 1 year and
meager costs 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, 4nd may play an impor-
tant part in determining whether or not boards and fiscal authorities
accept and approve maintenance budgets.

Procedures for the preparation of school budgets differ somewhat
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. Rat.her, it seems more appropriate to suggest some steps that
can be school officials to justify cost estimates, to 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 (3) presenting recomumen-

dations. . ‘
Making a Maintenance Suvey o

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-
ducting such a survey has been described in an earlier section of this
study. Suggestions concerning instruments to be used in collecting
data, types of data to be collected, md methods of evaluating these
data will be discussed here. .

1 George F. Womrath. Eficient Business Aaumcmmu Muoloboob. Milwaukee,
"  Wis.: The Bruce Publishing Co. 1983. p. 400.
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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 (¢) equipment. ' '

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

Regardless of the number of instruments used, however, 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 sstucture, grifdes 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 (7) other remarks. o .

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:

SCHOOL SITE, one of the three najor phases of the survey
ins ent, may have major line item identifications with minor
specifics, as follows: : '

Play Areas ' Lawn Begutification

Surfacing 4 Turf
Play apparatus ’ 8hrube '
Safety Flowers

Pedestria m’c Statues
Walkways ) General
Covered passageways Fences
Steps Drainage .
‘Ramps Erosion control
Safety ) , 1

_ Vehkicular Traffic

Roads and driveways _ -
Bite entrances and exits '
Loading platforms ) g
Parking ” -

Safety
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BUILDING the second major phase of the survey instrument,

may have two sections, one dealing with exteriors and one with
interiors. These may be further subdmded as follows:

Bsterior <
Roof:
Coping

Parapet

Flashing

Projections—
Skylights
Chimneys
Vent pipes
Ventilators, ete.

Gutters

8cuppers

Downspouts

Roof deck

Roof mat

Walls (masonry, concrete, stueco,
curtain wall, ete.):
Above grade—
" Cornices
Sills
Joints
Windows—
Putty
Lintels
SBash ventilaters

Below grade—

Footings

Foundations

Joints between walls and

sidewalks

Areaways

Window wells

Intersor

Structure:
"Ceilings
Walls and partitions
Floors
Btairs and stairwells

Finishes:
Plaster
Paint
Tile )

Light and light control:
Electric wiring and fixtures
Windows .
8hades and blinds

Plumbing:
Drinking fountains
Sinks
Basins
Urinals
Water closets

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

Doors and hardware

Built-in equipment:
Chalkboards and tackboards
Curtains and tracks
Pulleys and ropes
Stage and gymnasium equip—

ment

Lockers and cloakrooms
Auditorium seats

Y
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" EQUIPMENT, the third phase of the maintenance survey, may
be divided into guch.sections as: : '

SAop (depending on local offerings): Audiovisual

“Agriculture - Motion picture projectors
Industrial arts . Film strip projectors .
Auto mechanics °  Becreens -
Electronics ' . Box “~
Businiss Bducation ° Laboratoty tables .
Typewriters . Cabinets and storage vaults
Office machines ° Display cases o
Others ’ Furniture .
Home Economics Student desks and chairs
Stoves Teachers’ desks
Sewing machines Library tables
Washing machines’ ' Book cases -
Refrigerators ' Office furniture
Dryers , B
Cafeteria . :
Stoves =
Ovens °
Refrigeration
Mechanical ventilation
Tables

It is not suggested that the foregoing classification dnd breakdown
.~ of itéms to be inspected in the maintenance survey is an all-inclusive
list. In developing the survey instrument or instruments, local offi--
cials will want to include all items pertinent to their school district
maintenance requirements. SR
* 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 data 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 repairs are needed for any item these should be indicated under .
heading three (what is needed) ; and their estimated cost, broken |,
dowp 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 recorded under heading 5
(when needed). Data under headings 4 and & will be useful in de-
-termining current and future maintenance budgets as well as in
scheduling maintenance work. -
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The survey team should carefully evaluate its maintenance recom-
mendations for a given school plant after completing the inspection
for that plant and defore leaving the premises. This will give the
team an opportunity to re-examine areas about which there may be
differences of opinion. Based on this evaluation, priority, ratings of
“1," “8" or “8" should be assigned to each item needing maintenance.
Repairs most urgently needed should be rated “1”; those that will-

* prolong the life-of the building and equipment, “2”; and others that -

are desirable, “3.” The ratings should be recorded in colmn 6. Ob-
servations, explanations, and other pertinent data may be recorded
in column 7. g

Finally, space should be provided at the end of the instrument for

. recording estimsated maintenance and repair costs (labor, materials,

and total) for each of the three priority groups for the particular
building, and it should then be submitted to the central office.
Establishing Ma; Priociti

When the survey instruments for all school plants in the district
{have been transmitted to the central office, the superintendent and his
staff, or a committee, composed of the: superintendent, the director
of buildings and grounds, selecied staff members, and designated
members of the board of education, should review and evaluate the
recommendations for the entire .school district., To get a composita
pictyre for the district, it may be desirable to prepare three separats
documents, one showing survey team recommendations for priority

“1" for all schools in the district, with total estimated cost ; another
showing survey team recommendations for priority “2"; and a third

-

—-showing such recommendations for priority “3.”

It.seems improbable that most 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’ resources during the first year. If this is true, it
will be necessary for the committee to reevaluate all priority “1”
recommendations in order to defer some of the less urgent needs to a
later date. Some of these, along with some of the priority “2” recom-
mendations, 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 that year. By this time,
the program should be so well established that it will be continuous.

-—
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' ' & Presenting Recommendations .

‘ ~ When maintenance priorities have been agreed upbn and an attain-
able schedule developed, it is necessary to translate£his schedule into
‘do]lars and-cants so that it can be incorporated into the total school
budget. This ig a job for the business manager, the finance officer,
or the superintendent, depending on business management procedures
in_the particular district,”

Even though thd maintenance budget has been prepared with
painstaking care, it is of little value unless it is adopted by the, school
board, and unless funds for its implementation are made available

~ by the appropriate fiscal authority. -
" Securing board approval of the maintenance budget and obtaining
funds to cover proposed expenditures often depend upon proper pres-
. -entation vf needs to the board and to the fiscal authority. For this
* reason, considerable importance should be attached to making a con-
vincing, fair, accurate, and documentary presentation. This may be’
done by the superintendent, the business manager, the fiscal officer,
or the director of buildings and greunds. Regardless of Wwho does
the job, however, careful attention should be given to the uge of
charts and data which will ‘show exactly where the'money is to be
spent and why it is to be spent; there. o :
Several advantages seem to be inherent in this plan of presenta-
. tiou: The board will be completely informed and cap make wise
«  decisions with regard to items in the maintenance budget. Good
" teacher-staff and teacher-board relationships can be established ;
teachers will be able to see where the money is to be spent, and cap
weigh the relative importance of the uses of maintenance funds, thus
eliminating the feeling among some that their schiool will be neglected
while other schools will get the lion’s share of maintenance work.
Parents will be satisfied because they can se¢ that all schools are to be
treated fairly and equally, thus making for good community-board
" relationships. Finally, those who levy taxes and vote appropriations
will have a full understanding of school maintenance needs, and an op-
portunity to feel the -“public.pulse” evnc¥rnipg these needs; and if
they .discover a favorable public séntiment, Wi} be inclined to vote
-the appropriations requested.

, J .
T _ MAINTENANCE RECORDS -
The purpose of keeping maintenance records is to supply ‘useful
' 4 information concerning school maintm:z? services. Such records
& < provide a history of property and equipment, a currunt reference con- -
. '+ cerning details of work to“be perform y establish accurate data for
cost estimates, and are of inestimable value to school officials ifh

=l

v

T e n e
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securing the adoption of, and appropriations for, the maintenance
budget. The type of records and the manner of keeping them, will
depend primarily on the services rendered by the school district.
Districts with extensive maintenance services will-require more com-
Plete records than are necessary in districts with limited services,
In order to establish a system of maintenance records that will be
satisfactory for a given school district, the local boardshould make
decisions concerning: (1) 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,
(b):*cost, (c) control, and (d). contractual. The scope of each of
these types ‘may be expanded or limited to fit local conditions, and
for the purpose of this discussion, will be limited to a few illustra-
tions, - o , ' .
Inventory Records _ , .

.~ The school district maintenance inventory, which is a list of all
school, property,.equipment, furnituré, and maintenance supplies, is
intended to provide an accurate accounting of these items with respect
to type, quantity, location, condition, and value. It should include:

1. Sites and playground apparatus.

.. 2. Buildings and contents. , _

‘3. Warehouse maintenance supplies, such as paints, varnishes, hardware,
doors, windows, glass, replacement party, for furniture, fixtures, and
equipment. . ’ o :

4. New-and recongitioned furniture’ and equipment stored for future use.

5- Fixed and portable maintenance equipment usually stored in maintenance

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

« buses. "» , J e . =

\ " Several in'ventoryv forms' may be neo;@o,ry for hstmg items. A
recent publication on school property accounting* defines terms, sug-
gests accounting*forms, describds procedures; and classifies various

types of scheg]. property and equipment for accounting purposes.
This publication shoulds be helpful to local officials in setting up an-

'accdﬁptix_ns. and inventory system for school properties.

. ¥Paul I. Reason end George G..Tankasd, Jr. Propérty Accownting for Loost end
State Bokaol Bystems. Washington: U,8. Government Printing Office, 1959. (U.8.
Departmedt of Health, Rdutation, and Weltsre, Office: of, Education, Bulletin 1959, No.
22.) 'A-‘,." X " o ) . ) b .:_" ' - )

o © . . , . .. -
" e RS R ) . : LI
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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 of the
job, the dates on which the work was started and finished, the date
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,
v That portion of the job sheet which calls for “materials used”
should be completed by inserting the quantity, namebrand and com: -

, pany from which purchased, order number, if any, company invoice
~number, 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. o ) :

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 shoufd be recorded in this section.

In school districts where cost records are maintained, several ad-
vantages seem apparent. Comparisons can be made between the, rela-
tive economy of work performed by school maintenance crews and
work let out on contract. Data contained in such records may’ serve
as g basis for making cost estimates for future jobs. Employee effi-
ciency will tend to improve, because supervisors snd workers know
that a check is being made on their w8tk. 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 _ S
All records and reports which contain information concerning
maintenance inspéctions, schedules, costs, and jobs (planned, under
wiy, and completed), data on. appropriations, expenditures, -and
. "'unobligated balances (either on an annual basis or on a cumulative
' . basis) may be regarded as control records. 1If such records are kept
- current, school officials cari use them to keep the maintenance program
:; * under control at all times, thus preventing maintefiance neglect in |
b some schools and eliminating pressures for excessive work in others.
i . Basic types of control records are: Specific maintenance ¢onérol

»
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records and cumulative general gontrol records for each school; .
master control records and master’ Wadget control records® 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 corresponding: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 Control—Site”; “Maintenance Control—Build-
ings”; and “Maintenance Control—Equipment.” 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 compari-
sons, in terms of specific kinds of expenditures, among the schools 6f
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 & convenient way of consolidating maintenance expenditures, by
years and for 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. .

The master budget control récord 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 of'the year, and the actual unobligated balance-at 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 record form. . .

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

L nance patterns, | | :

8 Adapted from Ronald Brown. ' A Successful Pfu for the Economical and Eficient -
Maintenance of School Buildings. Bulletén of the Sohool of Education Indiena Univer-
sity. (Vol. 81, No. 4.) Bloomington, Ind.: Bureau of Cooperative Research and Fleld

" Bervice, Indiana University. September 1955, p. 15-88. '

. 544420 0—60——6
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Contractval Records

In many school districts some maintenance jobs are of such nature L
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 is performed in this manner, officials should require bid -
bonds and should execute 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 district by
requiring the contractor to furnish performance, surety, and war-
ranty bonds, as well as insurance covering district liability, as needed.
These documents, along with working plans and specifications—if .
‘these are required—should become a part of the district’s mainte-
nance records. P '

RESPONSIBILITY FOR MAINTENANCE RECORDS *

The foregoing discussion indicates that, among other things, data
contained in maintenance records can be used to justify appropria-
tions. This functiop’ 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 followed, 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 schaols; the warehduse
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 the business manager and the other
by the superintendent of buildings and grounds. Centractual 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 specifications, are kept by
the superintendent of buildings and grounds, copies of which may.
algo be in the hands of the maintenance supervisor and in individual
school offices. _ ‘ . -

4N. E. Viles. Local School Comstruotion Programs. Washington: U.8. Government
Printing Office, 1857. (U.8. Department of Health, Education, and Welfare, Office 'of
’ Bducation, Bulletin 1957, No. 20.) p. 88. R R : ‘
3 .
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.o CHAPTRRYV . .
Reducing Maintenance Costs

b FOR,THE SCHOOL YEAR 1955-56, the cost of maintaining the
public elementary and secondary school® plants in continental
" United States amounted to $319,559,0002 exélusive of school plant
operating expenses. This expenditure accounted for nearly 4 ‘per-
cent of total expenditures for public education af these levels, and
amounted to about $25 per pupil. While this egmount—and more— -
may be amply justified in light of maintenance aims and purposes,
it seems probable that, in relation to total current expenditures,
future schobl maintenance costs might be reduced without serious
consequences by carefil &ttention to some of the major factors which
influence these cests.” Four such factors will be discussed in this
chapter: (A) New construction; (B) maintenance equipment and
supplies; (C) maintenance practicés; 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 expenditures
for upkeep. .Experience indicates that many maintenance problms
confronting school people are inherent in building design, construe-
tion, and choice of materials and equipment. It seems obvioys that
if certain .steps are taken during the planning, construction, and
equipping stages of new plants, most of thess problenis need not
arige. Among the more important steps gre: (1) Utilizing reser-
voirs of experienee; (2) standardizing components; (3) specifying
low maintenance materials: (4) requiring adequate inspection and
supervision; (5) choosing nearby suppliers of mechanical -equip-
ment; (6) purchasing furniture and equipment by specifications;
(7) arranging on-site training for mpaintenance personnsl; (8) filing
building plans and specifications; and (9) _providing a building
Enqal. R o

1 Bionnial Survey of Eduoation in the Umited States, 1954-56. Washington: U.8.

fare, Office of Education. Ch. 3.) ~ } =

Government Printing Office, 1969. (U.8. Department of Health, Education, And Wel- " .,
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Utilizing Reservoirs of Experience o
Among recent developments' in educationil administration is & |
~concept that it is desirable to involve in decision making those people
' w{o will be directly affected. Educational literature dealing with.
school plant planning stresses the importance of securing the par-
ticipation of professional staff members, other school employees,
‘pupils, and’lay citizens in such planning! In many cases, educa-
 tional. consultants and school plant specialists from State depart-
" ments of education, as well'®s consultants from private firms, render
valuable assistance in planning school facilities. Boards of educa-
tion and superintendents are happy to have this assistance, but they
frequently averlook others who may make ‘valuable contributions
with respect to plant operation and. mainﬁenance;;geonomies-;cl_is-"
. todians, custodial supervisors, and maintenance personnel. '
- Custodians and custodial supervisors may know from experience
. the types of custodial equipment and apparatus needed, the design
_ - and locstion of space fo housing them, and the placement of various |
. % Yypbs of equipment with relation to each other 80’ 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-*
“dte the mechanical systems of new ‘school buildings' should be en-
- couraged to visit and, inspect such"buildings in the various stages of
construction. They may thus become' intimately acquainted with
"+ design, cohstruction, and operating . details as-new structures grow
to complétion.3. - , ' S T
- < In the same manner maintenance personnel cangdraw upon experi-
~ence to recommend ‘maintenance economies which can be built into

°

new structures.® They can suggest that: . .

Lk It 1s poor economy to bury piping so thoroughly that ‘sectlons of walls,
- cellings, or floors have to be: removed. at great expense to make repairs on
pipe lines. . C ) o

-, = .70 i )
-2 ‘Pipe chases should be large enough to permit ,}ater maintenance "opera-
tions with ease. =~ = . " ' ot

8.-Certaln types of. hardware and certain finishes require less maintenance
. than others. o s _ a PR e
: 3 Guide for Planning BoNool Plants (1988 .oﬂltlon).' Nntlonal’ Council on Schoolhouse '
© Construction. - Nashville, Tenn.: The Council. (W. D. McClurkin, Peabody College,

Executive Secretary.) 1058,-;. B s % Fot : - :
8 Norman J.-Boyan. Involving the Custodian in School Building Planning. American
School end Usiversity, Vol. 20, New York: American Sechool Publishing Co., 1987, p.
© + 4Norman W. Marble. Planning - for Mainfenance in New Construction. Nation's
lobnlo,‘“_:;“r-“, Octobeér 1 : . e .
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should be of the right ﬂnd and welght to hold the

5. Adequate flashi (o should be specified and provision made for: fire safety
6. Certain types pf ﬂoor coverinz or floor ﬂnlshes have greater durability

Qn others.

7. Watér, sewer, gas and steam lines should be large enough to accommodate
future addltlons, if contemplated. < : =

Standardizing Components

Some desngners, administrators, teachers, and citizens object to
school building standardization of overall desigmn, but are not neces-
sarily opposed to modified standardization of component parts, such -
as windows, doors, chalkboards, hardware, plumbing fixtures, elec-
trical ‘outlets and sthcbes, heating equipment 'ands controls, and
classroom equipment. "It is not difficult to standardize these items °
for new_buildings, but for o]der“bulldmgs the process may be slow,
depending upon the need for repairs, replacements, and remodeling.

/ith fewer types and sizes of material and e\;mpment a smaller but
more complete stock of repaxr and mplacement parts need be kept in "
inventory, and yet repairs can be made promptly as needed. Also,
workmen, having fewer types of jobs to perform, should be more
proficient. These items can be a blg factor in the reductlon of main-
tenance costs. Jia
. It seems obvious that if windows are standardlzed throughout, the

system, glass 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 replaoemenn involving various sizes and
consequent waste in cutting is qmte expensive. For\example, a re-
cent survéy of school buildings in a district with an enrollment of
~ about 117,000 pupils revealed that more than 20,000 windoW lights
had been broken between the spring and fall sessions. The cost of
‘replacing this glass wds estimated at more than $60 000, a cost of $3
{per light, or nearly 52 cents per child enrolled.

Doors for classrooms,,exits, closets, shaft openings, storage rooms,
gymnasiums, and audltonums can be groupe‘ and standardlzed as
to size, design, and type. -

Detalls and enmples ooncermng other oomponents need not be
given here, but experience indicates that mamtenance costs can be
reduced through their standmdlutxon s

5 Speafymg low-Mmtemm Matenals Ay, MR
The relation. of initial -coet to maintenance cost is a problem of
grave concern to school administrators, architects, boards of educa- .
' hon, and the pubhc. That the mxtxal cost of a achool structure eould
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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 problem to-dollars and cents,

In an effort to provide research evidence in this area the School
Planning Laboratory .of Stanford University and the Educational
Facilities Laboratories, Incorporated, recently sponsored a study to
determine the relationship between initial cost and maintenance cost.
This study ® was limited to 20 buildi under 10 years of age in
one school district. It defined initial 23 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 buildings only, excluding upkeep of grounds and repairs
Wfoihgent The study revealed a correlation of —.46
foot basigy This corrélati . Shows a_spbiarti
ship, mﬁ'&ly, that as initial-costs rise, nfathtenance costs fall. Con-
clusions of the study strongly suggest that “the path of real economy
leads in the direction of initial costs high enough to permit the use
of quality products in school constri@jon.” ¢

In specifying materials, long-run should be given due con-
sideration. For example, in one case, asphalt tile was omitted from
concrete floors for reasons’of economy. It was later discovered that
the extra maintenance costs of the concrete floors would have paid
for thetile in only 814 years.’

Requiring Adequate Supervision and; Inspection

It is often taken for granted that architects will provide compe-
tent. supervision throughout connstruction, and give the completed
job a thorough architectural and engineering inspection before it is
acoepted by the board. Unfortunately, this is not always true.
- Architects aré 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. If
‘the board pays the standard fee for complete architectural-engineer-
ing services, it should not only insist ‘upon, but receive, competent
supervision and inspection on each job. -

SWilllam J. Zimmerman. The Relation of Initial Cost to Maintenanece Cost. BSokool
Planning Ledorstory Reports. Btanford, Calif.: Stanford University School Plaaning
_ Laboratory. . August 1989. p. 1. .
: 8 Ibid. .

T Outting o«mmm«« Construotion. American Association of 8chool Admin-
istrators. Wash! : The Asgociation. 1952, p. 18

-
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A recent survey ® 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 some
States to as much as 9 percent in others. Of these standard fees,
the amount “attributed to planning and designing ranges from 8 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 for
those specified and to give reasonable assurance that all work has
been properly done. Such protection and assurance constitute an
important factor in reducing future mainténance costs.

Choosing Suppliers of ‘Mechanical Equipment

Of some significance in determining future maintenance costs of
new school buildings is the availability of technical service for
mechRnical equipment. Nearby distributors, who maintain service
departments and carry a complete stock of repair parts for equip-
ment which they sell, can answer service calls and make repairs
much more cheaply than distributors who are located in distant
cities. Recent trends in school construction indicate that architects
and engineers pre specifying a greater varidty of complicated equip-
ment and controls than formerly. When such equipment fails to
function,, the services of factory-trained mechanics are often re-
quired. - If these: services can be obtained more reasonably from
nearby suppliers than from others, it seems prudent ‘that from the

\

standpoint of maintenance economy, local-dealers should be chosen :

to furnish mechanical equipment. This does not imply that “closed”
specifications should be used, but that an annual service contract, or
similar document, may be considered along with bid prices on the
equipment. .

Purchasing Fumiture and Eguip.ent by Specifications

The term “furniture and equipment,”.as used here, refers to such

JAtems as seats, desks, lockers, laboratory tables, auditorium seating,

instruction machines, and the like, but does nof include heating,
plumbing, and electrical services, which are generally considered s
part of the building. , R
. As a general rule, school officials do not include furniturpfand
equipment in the general contract. This procedure elimindtes wfichi-

® Why Can't We Buy Stock Plans for Schools? Sohool Menegemenl, Vol. 1. Decem-
ber 1989. p. 16. . . .

o
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tect’s fees and contractor’s profits on these items. However, careful
specifications should 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-
tions, waste lines, and other requirements.

The use of carefully prepared specifications in the purchase of such
equiptent 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 standards are not specified, suppliers
may deliver steel. Again, early selection may play a part in main-
tenance costs in that building modifications, whieh may be necessary
because equipment specifications are not known, are often charged to
maintenance rather than to.-construction.

Artanging 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 iresponsible 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

1

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 the custodial servicd room or in the prin-
cipal’s office. In addition, copies of these documents should be filed

in the majntenance office or in some other céntral 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 documents are readily available, valuable time may be
saved in cases of emergency as well as in planning the long-range
maintenance program. Furthermore, if subsequent additions are
required, or if remodeling becomes necessary, structural drawings
may be used to determine the size and capacily of weight-bearing
elements, thus eliminating the need for extra architectural services
and costs involved in making this determination. -

Since plans gpd construction  drawings vary in size and often
become brittle with. age, their storage may constitute a troublesome
problem for most school districts. The need for special files and
the danger of loss of drawings from deterioration may be overcome
by producing small-scale photostatic copies or by microfilming.
However, photostatic capies age 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 method
used 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 Manual

Some economies in operating and maintaining the schoolvplam
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 view of the uépool site, taken at minimum altitude, on a bright

day. L. ) ) .

2. A plot plan drawn to ;le. showing the general outline of site facilities,
Including bulldings, pag areas, walkg, landscaped areas, incoming utility
lines, maln shutoffs for water, gas, and electricity ; correct measurements
of the site, location of fiteplugs, And the names of adjoining streets.

3. A miniature floor plan, i(lmwn to scale, of each bullding, including the
hame and number of each classroom. : s

4. Codes to indicate the type of floor oovérlng nnd‘ the exact measurement of
each room, and roof types by building sections. - :

&;-Manufactureu"lnstructlom_ on the Installation, operation, and mainte-
nance of building components and equipment ; factory lists for replacement

aparts for all equipment and machinery. \ o

8. Architect's suggestions concerning light control, operation of mechanical
systems, use of fire protective apparatus, proper adjustment of room- tem-
pgrature controls; provisions for rutu_n_e installations and additions, and
any special features to which-the architect may wish to call attention.

1. A section glving general information. - -
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MAINTENANCE EQUIPMENT AND SUPPLIES

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, (4) taking ad-
vantage of discounts, (5) purchasing by specifications and competi-

tive bids.
Selecting Equipment

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
Ain 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. These and other labor-saving devices should
be considered by school systems that wish to develop efficient, eco- -
nomical maintenance programs: . e

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 ynless tests
confirm their superiority. Latge 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
18 research and testing. Another source of information op 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, mastics, seals, waxes, and finishes; paints and
varnishes; roofing compounds; calking and weatherproofing sub-
stances; and cleaning compounds. .
Planning Quantity, 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, workmeén will not be delayed, and man-hours will -

be saved; (c) many emergencies can be handled without delay, pre-

venting interruption of services; and (d) fewer bookkeeping and

clerical operations will be required in checking invoices and pay-
ing bills. ’ ¢

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 as “house business,” pay no sales
commissions on them, and allow discounts equivalent to percentages
usually paid in commissions. Such discounts, if taken, can mean
considerable savings to the school district.

Purchasing by Specfications and Competitive Bids

When the school “district purchases maintenance materials and
other supplies on the basis of good specifications and competitive
bids, it is more likely to gpt what it wants at economical prices,

Specifications may be estab!ished by brand, tiade name, “or equal,”
by electrical, chemical, or physicsl characteristics; by standard
samples picke:dfpandom; by describu'g materials as to purpose
and use; or by Kederal standards. These procedures will not be
described here, but whatever method is used, the completed specifica-
tions document should tell the sellet exactly what the district wants
‘and 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 of
method of manufacture; may describe methods of sampling and
testing which will be used; may contain instructions for inspection,
marking, packing, and.delivery; and may include provisions for
settling disputes.

If intensive local testing is not feasible or contemplated, manu-
facturers may be asked to certify to she district that the materials
supplied age guaranteed to comply with the requirements and tests
of the specifications. If this procedure is followed, performance

* bonds should be required.

Many States have statutes requiring school districts to purchase
on th¥*Basis of competitive bids when the cost i equal to, or in
excess of, certain stipulated amounts. However, in awarding con-
tracts to bidders on maintenance supplies and materials, it may be -
economical to accept the best bids on individual items rather than
to give the entire order to one firm which offers the lowest single

ERIC |
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»

lump sum bid. This-method enables dealers who are able to furnish
some ltems, but not all, 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

<
MAINTENANCE PRACTICES .

Good maintenance practices contribute to economy by improving
efficiency and preventing waste. They may include: (1) Planmng-
preventive maintenance; (2) following a ‘schedule; (3) utlhzmg
staff specialization; (4). establjshing work Sequence; (8) installing
two-way commiinication; (6) negotiating servwe tontracts; and
(7) using central maintenance shops. ‘

% - Planning Preventive Maintenance

The meaning, of preventive maintenance is illustrated by two
proverbs: “An ounce of preVentlon is"worth a pound of cure” and
“A stitch in time saves nine.” Preventive maliitenance recognizes
a hormal life span _for vital components of buildings and equipment,

" provides-minor repairs as needed, prevents costly replacements, pro--
tects against disruptive plant fallurd and often averts danger to
the lives of personnel.

Following a Schedule

Eﬂiclency and economy will be promoted and time saved if school
plant maintenance is on a schedule rather than a hit-or-miss basis.
This means that the entire program should be planned months in
advance with recurring, penodic, rep]acement, emergency, and im-
provement maintenance being given proper perspectlve in the overall F
master schedule v

Utilizing Staﬂ Spe(ialintion

In recent years, school administrators have come to realize that
the jack-of-all-trades maintenance worh)r/fé not as efficient as ke
was once thought to be. They now recognize that maximum indi-
vidual skills can be developed if workmen are organized by con-
ventional trades, such as carpenters, electricians, plumbers, painters,
pipefitters, mechanics, and the like; and that performence standards
are improved if workers are a.emg‘ned to their respective areas of
specmhzetlon. However, if emergencies arise, all workers, regardless

of areas of - speclehzetnon, ahould be expected fo uelst in mnkmg
repeu-e.
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Establishing Work S«pem )

. Another practice which will contributé to maintenance eﬂiclency :
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 fixtures, walls and woodwork, doors and
windows, chalk and tack boards, and floors and floor covering. This
sequence will eliminate work duphcatlon, avoxd confusion, ard pro-
duce more satlsfactory results.

Installing Two-Way Communication

Two-way communication facilities between field crews and the
central maintenance office will be helpful in reducing man-hours and .
transportation costs for maintenance personnel. Kor example, re- N
quests-for emergency ‘service are often received at the central office
‘after work crews have departed for the day's work. Such requests -
can be relayed to these crews while they are in the field, thus per-{
mitting them to proceed from job té job without loes of time and
excessive travel. Furthermore, if additional 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.

g Negotiating Servite Contracts -

Mdst equipment vendors are prepared 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 economical than
work performed by their own maintenance department.

~ Using Central "Maintenance Shops .

Central maintenance shops have proved advantageous ir medium-
to-large school districts where most maintenance functions are per-
formed by school plant personnel. To be efficient, such shops must
be adequate as to size, appropriate a8 to type, must have proper
tools in sufficient quantity to do all required work, affd must carry

“a supply of materials and parts to meet normal requirements.
Lt ) :
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oo CONTINUOUS EVALUATION

Few maintenance programs, hpwever adequate and economical,
are perfect in all details. School officials have an obligation to
eliminate imperfections, or at least to make improvements, when
evidence shows their existence. Such evidence may be 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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Exhibit 1

Maintenance Coatrol—Site

Appendix A

School

Miscellaneous
éo Erosion control
a. .
6 Drainage
. Fences
-é _ Statues
bE . Flowers
g8 | Shrube
3 Turf
Parking
‘5% Loading platforms
é.a Entrances and exits

Roads and driveways

- Pedestrian
traffic

Bampe

Stepe

Covered passageways

Walkways

2 g Bafety
/ > - | APParatus
é Surfacine
r
3
i1
24
§

Year | Esti-
mated No.
uled cost

Needs | sched-

date
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Pulleys and ropes

¢ ] Curtains and traets
§ g Chalkboards
3
g

8ta~e and tymnasium equipment
Lockers and cloa‘roocms
Auditorium seats
srsaMpIvy Hardware
PU® &200(0 | Doors
4 Ducts and fans
-1 § Radiation

Motors

. g Furnace
Automatic controls
7 Basins
. Sinks
o Fountains
£ Urinals
Water closets
Shades and blinds
g sg Windows
Wirinz and fixtures
Tile
éi Paint -
Plaster
Stairs and stairwells

) 3 § Walls
Floors °
Cellines i
5 z Areaways and window wells

Joints
Footin~s and foundations

Walls

. ‘| Windows
§ Joints

-1 8ills

é “ Cornjoes
x .

Mat

-

Deck N 2
3 Gutters, scuppers, downspouts

Projections
Flashings
Parapet
Coping

Actual cost
Date done
Order No.

Egtimated cost
. Year scheduled A

> Needs
]

Inspection date L

LY
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Student desks and chairs
Teachers’ desks

‘| Library tables

Book cases °

* | Office furniture

Laboratory tables

Cabinet and storage vaults
Display cases

Motion picture projectors
3 Film strip projectors
Sereens and stands

8toves

Ovens

Refrigeration

Mechanieal ventilation and vents ~
Tables and chairs

Stoves

Sewing machines

Washing machines and dryets
Refrigerators

Typewriters

Office machines .
Duplieating machines
Recorders— Dictating
Agriculture o
Industrial arts

Auto mechanics

.| Eleetronies
Actual ocest
Date done
Order No.
Estimated cost
Year scheduled A

+ Furniture

Audio- Bcience

Cafeteria

3

Home
Education Eoconomics

8hop

Needs
Inspection Date |
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