T T

OE-21002

" Bulletin 1960, No. 15
: ]

School Plant Management

Orgamzmg the Mamtenance Program i

by R. N. FI NCHUM _
Specialist n’ School Plant Management

US. DEPARTMENT OF HEALTH, EDUCAT!ON AND WELFARE
ARTHUR S. FLEMMING, Secretary

Office of Eduauon. LAmNQ: G. DERTHICK, Commissioner




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

-




2 'ORGANIZING THE MAINTENANCE PROGRAM
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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Coatinental US. .. . oy “ ) 148 4 in
1981-58 »
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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--
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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
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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
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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




i

 139: 23-35, 49, Juiy 1088,

18 ORGANIZEING THE MAINTENANCE PROGRAM

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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22 ORGANIZING THE MAINTENANCE PROGRAM
. 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, cons<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>