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_ fo : ,‘,;ro'nmental Engmeermg in theSchool En' Lron- PECER
e/:t A Manual of. Recommended ractice — 1961 This pubhcatlon emph 12€'

f .health r 'latlonshlps m;;the physlcal env1ronment and provides basic i enviry nmenta
ia- by ‘which_ emstmg or: planned fac111t1es can be evaluated i ' -

'»When necessary; ade ' ,1dance should be obtamed toinsure thatithe speelal
ds: ':'h'andlc ,pped,students ‘are given. due con31derat10m n"‘"thw regard, - !
standards stichl ad thas prepared by The Amerlcan Natmnal StandardS'\Instltute WA
" (ANSD), Inc "'should be eonsulte ; The. apphcable sectlons of the ,ANSI dndard
' lﬂ h p ' by, ‘the
,n' 'Appendlx.C Addlth a1 referenées on thls”

‘ sub_]ec(
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ff:;3.’ Maximum. Contamma Levels — ,Fluondes

4 /Mmlmum Lavatory’ Facilities for Schools o -

'-"5 Minimum ‘Number of Water Closets for Schools

e 6 Recommended llummatlon Levels o

-7 :-Maximum Lumlllahce Ratios for School Lightmg

:;78 Reiommended Classroom Reﬂectance Values - "
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Table 10 Relatlve Humldlty Values Based:on Dry- Bu]B Temperatures ,
L and Dlﬁ'erence vBetween Dry Bulb and. Wet Bulb Temperat’ j es_,

| Table 11. ' Tablé for. .Combining. Rec1bel Levels of N ises
' Typlcal ‘Noise Levels:in a School
.-Ranges of" Indoor Deslgn\ (}oals for the Amb1ent Sound Le
: Elfutted from :Me/d;anlcal EQulpmel}t .

4. ,.f;’I"‘hree-compartment Sin
re 5. Dishwashing Machine s
igure 6. * Double:line Food: Servmg Fac Il.ty
igure 7. 'Handwashmg FaC'lllty
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plex env1ronmental health fr eld, but the refer--'

X f_ence list jnclided will give ample opportun1ty ,

-~ for further study if the need arises. All petsons f.
: concerned or involved. with the prov1s1on‘ of

healthful schools,: 1nc}ud1ng parents, teachers .-_ i
'1dm1n1strators, ‘planners; and health servxce .-'.‘;

workers, should find this- manual useful
‘Between the ages- of 5 and; 18; the: average

p\ne quarter of an 1nd1v1dual’s waklng time dur-
ing¢her13 school y yelars the school® 'env1ronment

v is of ﬁ’emendous 1mportance The school.can.be "
a healt 1}

l' comfortable place that: enhances'.‘

f’practlce ‘they are: ‘~1nt1mately
: fact only art1ﬁc1ally separated

bulldmg anid grounds, tempera— )

¥ _cludes pl 1ts, anlmals’ insects, -
and rﬁlc 'org nlsms The soc1al envlronrnent

/many good reasons why school

. env1ronments shoul‘d be optimum. for well be1ng
e, ‘and, learning that there can' reasonably. be. no-

3 other choice’ fo/r a ,rat1onal soc1ety Specific rea- ...
sons will be detarled in the chapters that follow, _

person in'the: Unlted States spends 180 days in" o
school every year. Slnce this.amounts to nearly ,:'j’:

tnre, llgl‘xt sound furn1ture facilities ‘and.v en
' ! d food - The blologlcal s ateH

but four general reasons are:. PR
IR

1 Between the ages of 5 and 18 th‘e indi-'
; ,.v1dual ‘develops from early’ childhood . to- _
o adult status The habits formed and att1-=

tude/s ga1ned dur1ng th1s t1me usua.lly per- :
s1st/ throughout llfe ,

- .-:':u.vi"" :
4 - g
Dlseases n be transmltted via adverse ;
nv1ronm tal factors, and these can '

gely be prevented

3 An acceptahle clean, comfortable e ron- b .'--'-:
ment enhances teacher eﬁectlvenass, tu'-
dent learn1ng, and the morale of all

4 Acc/dents ‘are: the__ unn*ended conse-. ',

© quences ofan ‘unsafe act,” and these events - -
\ .can be prev'é'ﬁted through env1ronmental -
curr1cular, and behav1ora.l~control 1n the

)5 - school

The magnltude of ,the _]ob of managlng school
Vironients- 15 probakly not widely apprec1- :
‘Asan indication of the population affected,

|in 1976 there were 49,335, 000 persons enrolled

-in - pre- college schools (K- 12) in ‘the United .

,'i.-'States or 25 percent of the-total populat1on

'There were 2,443,000 teachers in' the system

‘in 1975. The investment of $83,801,000,000 in -
1976 for- schools indicates a h1gh level of general -
support but even with this expendlture there

" are env1ron_mental and school health problems L

'tobe met.

ERE
T v SR

In order that a school program may be’ eﬂ'e.c-

-:t1ve ‘many ‘people must share: 1"espons1bll1ty
s j_'.The adm1n1strators (1 e 4 superlntendents and

W



ph\ﬁolpals) as the leade esu'catioh'and the
responmble persons.m the schbol dxstnct;, are-. .
key ﬁgures, in the: de{/elqpmeht and :mamte-
hance ‘of a healthful school"en'vn'onment The
,%admlmstrators knowledge,.sklll support and'
: _'effectlve partlclpatlon influénce the success, of
'7+: the. program. The recogmtlon ofv this fact support are leo essentlak to: all p
prompted North Carollna to develop a school school -program mcludmg health'{

%1974 Act to Provzde Mzmmum Sanitation Standards for- . - ties'as are-necessary in the mterest of pubh ; health

. - Pyblic Schools passed by the General Assembly of North - shall  be the “duty of the pnnclpi_i to, tak ir
~ - Carolina, Chapter 1239, Section 2. “It shall be the duty - - action to correct’ conditions. . ... R R

‘of each principal to-make an mspectlon each month of - e *Note: - In Section 1 of this siame Act, Health Dep,art- g
buildings in his charge and file written reports with the - . ment Sanitarians are.also. required to inspect each school .-

superintendent of his administrative'unit, reporting coni- - ' .at. least. annually to determme comphance W“ th Health _.’.M‘
o dxtlons of cleanhness and such other 1tems and, facxlx- ST Serv1ce standards e S
- __‘. L | . L . ’ . o . : '_4 v(
l." 2 .e> ’ ’ ' - - - e At
' - 5 ' 8 o . R




' The en\nronmental health con'
school are only a part althod

glent.s" teach" 'rs, ‘and staﬁ'

teachers, and escho-ol soclal
.activities conducted by these, pe’rso

rns m the
gh a' eryimpor- -

lles',allvl_ntotln-ee mm '?-Y—
e ':-Healthful : Y

p%i‘sonal'health services .and correc-.

rco_uld also approprlately be’ mcluded in- many

rs T'ypwa _
‘are coim-
~ pilation and mamtenance of‘health’ ree,ords an“g

‘f / : ', Ll

hol tohaOcO, d drugs the mportance of im-
mumzatlons, ’and dJetary hablts are among. the

tlon programwohld be one in Whlch
students, teachers, staﬂ' and

It .IS 5'\an-element, in every.co

areaé of study l'-hstory cburses mlght mclude :
10

hlstory of students (year to year) multlphasm':il.‘;-“ D: fll

s tests:including vision,he
Gty general health evaluazgon

ally’ dental and psychologlc evaluation. . \

.are either mvolved in special- programs

mg «with parents;

«+ Sinice - 1nd1v1dual;'actlo:xs are’ often dxrectly .
?es(ponsable for well- bemg or .illness, one goal .

* of health educatxon is to teach- students to- be
responslble for their own health. Students re-
_ceive mstructlon in hyglene and anatomy,. Aand. .
they are also taught How perSonal declslons can-
affect their future health status: The use of alco

| »For a more extensive | revxew of School Health Programs
-f~ see: A‘Nemn' -and’ Warreiy E: Schaller, The: School
" Health Program, 4th ed W B Saunders Co Phnla
delphm 1975, :

g, motor ‘
d. occa- T

As health problems are ‘identified, the stu~v

ipee ch; heanng) or referre d'toc orrectlve< upper grades, classes could collect data that

speclahsts,(usually__‘ through contact or counsel-. ..; .tween He alth status of commumtles, envn'on-

, 'm whlch man atf”ects the envrronment and how -

: few examples w111 serveasa stlmulus for further

i in’ the prov1slon of
alth services, private an "'ubhc,atthelocal
State-,' Federal, and international levels. In the

mental factors, soclal factors, and health ser-»
v1ces RSP “ iy

Sclence studles prowde anadeal place to learn
functlon and dysfunctlon of ‘the human' body
(health and disease), nutntmn, the blology of -
-diseases, .and,.above all, to learn about the ways :

1t in.tarn affects man’s health and’ Well-bemg
The list /could ‘be extended. However, these

development 1n supplemental teachmg\



ERI

W ile ‘éfaited health toplcslnoj;her-sub_]ects &
4 are deslrable,_th‘ey should l_)e.lcorrela'bed ‘with :

‘;'_ q'tltuted for,dlrect hé'alth 1nstruct10n .con

henswe chool ‘Health' Educatlon Program
,§hould inthade. a planned sequentlal series’ og
“health educatlon mstructlon and experierice in-
each grade 1ével. Time allotraents, according to.
& The:Society of State Directors of Health Phy51-_
';; cél Educatlon, and Recreatlon, should be“ -

e was men‘tloned earher that the env1ron
3nent of the school can Serve -as’an: examp‘le of o
learning experiefice . .
th 'jdevelo‘pment -of - atti-
udes, hablts, arid lifestyles which are’ ‘comnipati- =
‘ble with optirnum’ well-belng ’Phe admlnlstra- .
itlon, teachers, and staff are the: key persons-in’.. ;
the Educatlon” portlon of ‘the school health,,_. "
program The publlc health physman, nurse; ;: -
-and"sanitédrian - are the. most essentlal health .
. . : . _ professmnals on the school ‘health team How-
,2 Inmlddleorjumor hbgh! schools the equlv-wg‘_,. .ever, te success of the ';pr;ogram depends in. L

alent of A dally perloduof‘dlrect health' ,large measure on the .
' s : tlon of the parents

~1:In elementary schools3 aﬁ' least 2 hours eztl"
""‘;i fj- week of health 1nstruct10n and othe‘r‘e '

Aruitoxt provided by Eic:



PUBLIC HEALTH RATIONALE b
' The plannlng and' locatlon of the school deter-
~.mine many of the énvirofimental, factors that.
_may affect health. Input during plan’ develop- "

-

o'

v

~"ment from-a number of ‘professional d1sc1p11nes,_:,;’
,.,,,-\wﬂl /msure the best poss1b1e school f; “c1hty o

presented to. the school bo: d‘_ along ‘with: the

approprlate Justlficatlons'.;:ESsentlal prehml-, .
_nary data‘«lncludes a general,estupate of num- -
~bers. and, develsiof students-space. ‘needs, and’ - :
area 1o be served. The school beard, if it: acceptsi

7 the ‘proposal, seeks ﬁnanges for -construction

- asdists with:site selection, angd;; contract§wlth LA
the archlteq.turaia denglneenng ﬁrms for planf;{j"

development -
- Many States have d0pted sp

as blannlng guldehnes tozinsure. that adequa‘;e:-'"’f .- o
A):In' addition ... -5

plants are. des1gnedJAppend1x
to these gu1de11nes, many . States have eitl

‘in‘the Department of Education .or, the: Depart-_ LT
ment of Health, ‘4 schobol: plant spec1a11st £0 .. e
- assist local s hool systems withthe alferation’
ti¢ .of- newf_"

. of. ex1stu1g schools or the cons ruct1'
bulldmgs '

Person 'nvolved in th‘ planmng process may el
: rom “several:: places in’ the community.
They mdy incliude persons; whio- -are responsible. . . -
. for. educat10na1 pohcy maklng or- admmlstra-_f"”
tion,: ;persons in official agerlc1es such'as health -
departments and plannmg—zonmg ‘boards” who__.,-
- arg. mvglved in’ consultation or evaluative roles, -
and ‘pérsons from the commumty (1nclud1ng'-",'
_ teachers)’ who serve on the pla nning commit- -

com_e sfron

tees Educatmn consultants, englneers_,‘and. S

‘ archltects reta1ned by the school board are. also
" “involved:j lElr(l

Early ‘and: adequate plannlng 1.1s esSentlal‘f ‘
Therefore ‘one_bfithe. first steps: 1n"p1annmg_a
‘new: school 1s"détermfnatldn :of need:"'Thig§ is" '
usually done by the sehool’ adm1n1strat10n ‘and,

L 'the tlmetable

the planr}lng phases. These groups :
closely together and communlcate

"‘.'_must wo

"prov1de adequately for educatlonal needs e :
. The following checkllst is offered only as'a .
_‘astartlng point: for congerned persons to derlve

- their own. tlmetable ‘which fits the Jdocal situa-
:‘.,,tlon Legal requirements, spec1al needs, and -

pollc1es and procediires 6f State and local educa---' :
“tion’ departments must be properly phased ,,1nto

'Suggested Checkhst for New
o School Planmng* R 2 i
4 1 .Make prellmlnary analys1s of need by ex--
- amining emstmg fac111t1es, estlmatlng
.-+ .+ future enrollment; and determinihg over-
. iall eduéatlonal obJectlves ‘and ﬁnanc1al
':-"'soc1al economlc OF. other restraJnts :

”4.4~Organ1ze publlc 1nformat1on eﬁ'o
- sure. pubhc support

L8 Select an archltectural/englneerlng ﬁrm
--;:f'"",(Slnce school deslgn 1s a. spec1ahzed ac-

" ,_j_'should be sought)

g _.:-Develop detalled “educa, io r"'spemﬁca» T
.- tions” which serve as gulde to'the archj-" *
- - tect in de81gn1ng the bulldlng Speclﬁca-?:.' o
" tions should'be concern d with the types,; <
T and numbers of progragns and persons to"
- behoused in’ the ‘schogl¥ as well as space____;. i
"requlrements, spat1 1 relatlonshlps
equ;pment ’ and spec l enV1ronmental-' 4
fac111t1es e B : S

?“Adapted from Manual for"Plannmg and Constructwn of .N{ g
" "Schaol Bzuldmgs 1975, State Department of Ed caf,lon S
Concord N_ew ﬁampshxre p 6. J' :
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| R 5 Select a school 31te—thls;process IS -dls-
- cussed in. detall 1n-"Chapter‘4 : _'.:_4 "

‘The Nata,onal=Coun01l on'Schoolhouse Plan-'

'_ ni>ng publ1shes the Gur‘de"ﬁ)r Plannmg Educa-

Councﬂ of Educatlonal Fam-hty
. Planners (mew name) -
i 29 ‘West Woodruff Avenue
- Columbus Ohro 43210

9 gecure approval-/of plans ffom all State :
‘ “and Tocal agencies. As a mlnlmum there The Amerlcan A{llance for Health Phys1cal
SRR -4should be.health review of plans prior to_ - Ed.upatlon, and Recreatmn, 1201 16th Street
.7 seeking final’ approval from th\/)Statw' I3, ¥
; educatlon authorltles S R :

: 10 Prepare and award__.___"
o st ct1on R B
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SCHOOL SITE SEUECTION BUILDING

4,

. PLAN, AND PLAN.REVIEW

SIZE OF SITE . A' _' 3 The Slte should be such that 1t (s hot
ST ' hkely to be ﬁ‘eqted adversely. by. future
\ The grolmds around the school serve'a num-- : development in'the area; such as. 1ndustry
_ ' berof j purposes L from play space that children L \ or hlghway constructlon
“need for physical development to sports areas ' ' o
~and parkmg areas (Figure 2). The following site 4 The 51te and area should be well dralned
,slzes -are., recommended but-State regulatlons_"' 7 dnd free - from natural hazards, such ‘as . -
; may vary and should be followed P e sharp drop- offs, or man-contrlved hazards,
' ST T " such as’ thOSe due to"excessive - traffic or.
harmful pollutlon (a1r water n01se radla-

1‘_ Elementary Schools 10 acres plus one':"
'i».;addltlonal acre for each 100 puplls '

':umor ngh Schools 25 acres plus one".'-. Lo :
: ddltlonal acre for each 100 puplls ' : ACCESSIBILITY -

1. The s1te should be eas1ly aCCESSlble to ‘the
_ .populatlon to be served. Safe access should
"'be ‘provided for veh1cles, blcycles and

. 3 Semor ngh Schools 35 acres plus one'
addltlonal acre for each 100 puplls‘,‘_ _

The recommended S1zes should be v1eWed as-’ K pedestrlans
ﬂexrble and probably optlmum o S - :
. * ‘The size of the site for a new school should- g Sultable space for oﬁ‘-street loadlng and
‘also be based on a careful prOJectlon of the total .. " 'unloadlng of buses must be prov1ded
-‘program and use of the. proposed structure. For- . " o
example, if it is to be a resource for the use of "3, The aCCESSlblllty of résources tg: students
the community, space must be prov1ded for this . and staff should be con51dere “Such re-. -
‘without dunlnlshlng the educatlonal role of the G sources would -include other. éducauOnal '
,fa‘“hty L ... ... |linstitutions; libraries, muSeums;: and’,

.- natural areas for. observation -and’ study
T jAccess1b1hty of’ school populatlon to: open

... spaces and: pleasant surroundlngs is: an_.
- ‘asset to. both teachlng and learmng

IADDITIONAL CONSIDERATIONS
'REGARDING SITE R

1 Topography of srte should be su1table for |
use as. play area, sports ﬁeld and parklng SP ECIFIC ENVIRONMEN..TA_L

o areds s . ".'.HEAL’I’H CONCERNS

- - '“'s.. .‘ C

2 Serv1c§pof electrlcal power munlcxpal Whlle 1t lS true that health is so- broad 1n :

- water stipply, : and sewer systems should be .- 'concept that all aspects of the environment im-
avallable G e S ‘_plnge there are some partlcular aspects of the




. .Included 1n these are the followmg

s S
-, - .
. - e e

1 PI‘OVISIOH for adequate safe water supply
o '.and sewage. d1sposal Municipal services
- ~.. are recommended, but if" not attalnable, .
S _’speclal clearances from envu'onmental
" health authorltles must be’ obtalned for‘-‘_

optlonal serv1ces .-

: _:obtalned for optlonal services.

3.":5':Freedom from msect and rodent popula-

' tioms, for the preventlon of both dlsease,.

\

P and nu1sances ot

N or other harmful air pollutants

-environmeit - that -may. ‘ have d1rect and d1re-jj
o ._;eﬁ'ects on health:’ Soime: of- these can be elimi- "
nated or m1n1m1zed by proper site selectlon S

4. The absence of e excessive dust smoke odor,_

'i‘-.'..5::'A,The potentlal for 1n_)ury m,ust be mlnl-:;_
"/ ‘'mized. Hazards that' may-cause falls;
' '.'.‘burns, drowmngs and traffic acc1dents ;

B “.-need to be carefully evaluated

”

SITE SE LECTION COMMI’I'I‘EE

S'ite selectlon is obv;ously very 1mportant :

-The typ1cal way of meeting this: responsibility is.
“to form a_site selection’ comm1ttee to report to. -
the:school board the various alternatives and:
" appropriate recommendatlons ‘The composltlon‘
e \ A " of the committee will vary, but facility planners,
S 2, -Prov1s1on for sohd waste management Lt

" .. Municipal services are recommended, but "
- -if not attdinable, special clearances from,

E ‘ - environmental health author1t1es must be ._}BUILDING PL AN DEVE(EOPMENT

educators, env1rorunentahsts, students and'

{:_:’-parents should be 1ncluded

The actual bulld plan will be prepared by"'_
the arch1tects with guldance from the school dis-: .
trictand schooI plannlng author1t1es There will -

" usually be: prehmlnary drawmgs of the ﬂoor‘_
" plan which . serve as work1ng draw1ngs” to.
" insure -that the plant will meet the projected
T needs. Both educatlon and health a,u_thor1t1es-"f-

3 Figu‘re; 2. A Well-planned School Site & .




,;,fshould review these prehmmary plans Pnor to

“gubinission to the State: education authonty for -
- final approval the. ﬁnal plans. and spéclficatlons

~should be reviewed and approved by the en- - .
“Vironmental health - author1ty and - anyl other .

j:.agencres as requlred by law. "

Sl_’ACE REQUIREMENTS 'f. e

The follow1ng are.a few of the more 1mpo}tant y
.Space requn-ements f'rom a pubhc health stand-'-:;_

1 Classrooms usually planned for occ(upancy."_

by 25 -30 students

. a Elementary Schools. 30 square feetf.:"

" per student with sink for. hand washing

. near adjoining toilet: fac1ht1es espe: o

"_ : .&i,‘ '.jcrally for lower grades ‘3\ A

.50 square feet per student

2 Admlnlstratlon and teacher needs will
- vary, but as a minimum, office - space for .
:'the prmclpal and admmlstratlve staff, stu- -

- dentguidance program, and .conference
" rooms should be prov1ded Teachiers should

R have _office ‘space, special preparatlon_' ‘
'areas, and a lounge or relaxatlon area o

o

. 8. iSpeclal serv1ce areas, ie., gymnaslums.f' PR
" and uditoriums, should be prov1ded to fit.
L jplanned usage. Cafeteria and kitchen -
* ‘aréas or a cafetorium are generally ré- ~

- quired and will be d1scussed ina follow1ng' '

¥ _'-_.chapter SR R

‘ PLAN REVIEW

4 e

Space needs will vary dependlng on. program, S
. - educatlonal phllosophy, and type and.extent of .
',"-'communlty activities: to be. accommodated
.. ~'Those -in-need" of - addltlonal 1nformatlon may

: . consult the references llsted '

1 Many States have speclfic procedures es-'
“tablished: for" plan review. at the varlous.i'?-"-_’_

B ..,.stages of plan development

” 2_."'The cr1t1cal stages when }nput and con: .
" -sultation should be sought from local’'and = . °
State env1ronmental health authorltles

“are:

LR

. b, 'Secondary Schools '25- 28 square feet'-f A Slte selectlon PI‘OCGSS '
i per student with - appropriate furnish- -
~-ings for subject to be taught,’For exam-.
.- - ple,science courses, because of the need -~ .
= i o for laboratory space, preparatlon areas,.':"' o
. "and demonstratiohs; may require up ‘to

-~

"l) Rev1ew of prehmlnary drawmgs

- after: constructlon

e

*For a review’ of swunmmg pool safety, health and opera- .
-, tion, sée: Swzmmtng Pools - Safety and Disease- Control -~
through Proper Destgn and- ‘Operation, U.S. *Department ST
. of Health,Education, and Welfare, Public Health Ser- - - -

vice, Center. for Dlsease Control HEW bllcatlon No

(CDC) 76-83].9 1976

o

4 Health serv1ce famhtles should 1nclude an:; f-
o oﬁ‘ice for the school T nurses, a waltmg room P
~4nd an:-examination room with space fora - -

- cot. and first ald equlpment and: supplles e

Lhg
4T H

"-’;c:.vRewew of final archxtect draw1ng and
" approval, prior to. submission to State .
'educatlon authorlty for final approval Lo

d. Consultatlon and 1nspectlon regardlng o
. equipment: and ﬁxtures for. kitchen,

toilet, rooms,’ gymnasmms and swim- i

-:ming pools*. if- planned Consultatlon R

- should be sought before durlng, and D




operatlons must be in’ comphance w:th recom- o
' mendat,rons of the local health author;tles and .-

Consumptlon of- water is. essent1alr‘ to' the

physmloglcal well-being of the human body An <under the control and superv1s1on of responslble I
- and 1nformed personnel X : .

ample supply of potable wateris necessa‘ ';'for Ay
irect’ human consumptlon personal hygxene,

ood preparatlon, and related serv:ces Add1-~

v

) camage of wastes, water- operated or asslsted
physmal facilities; Janltorlal services, landscape
needs, and other special ‘purposes; Conta
- inated-water may be'the- vehicle for infectious
3 orgamsms, tox1c chemlcals, or excess1ve radla-

tlon . S

'mended m1n1mum quantltles are shown ln the L
‘able below St R ORI L >

.

“"able 1 Potable Water Rewments School
T Bulldmgs SR o

,'Q. . X
REAEER ..,;;f

GENERAL

-j rI"he m1n1mum quantlty of potable water'.-
which must be pro v1ded dally varies with'the " * '
'type of school. .and_sérvices: pr@lded ‘Redom- ..

e TLos e Mmlmum e
L ,,-.TI_'ype fof»S'chool' R Gallons Per.Day ;..
B R LA Per Person :

Each school must have an ample quantlty of-
potable water that is protected from contamina-

_~tion at 'the. source and- ‘throughout the’ d1str1- : —
bution system An ‘adequate- supply of water . _Day, w1thoubcafeterla, gymnaslum,
~under pressure should be provided for new: woor Shmel‘s v 5 : '

_ buildings, remodeled or' altered old- bulldlngs,'
' ‘changed food- ‘service-or other fac1llt1es, and in-.

Day, w1th cafetena but no gymnasmm

" orshowers oL
creased classroom load: gt e T
Al water supply lines'i ina school should con-" Day, WIth cafetena, gymnaslum Co S
*tain potable water, However, in exceptlonal'_ and ShOWel‘S R L R S
. cases ‘where adequate. potdable water may be - ST R T e e T
. 'scarce, prozrlslon (rlnay bgmade to obtain water - B°ardmg SIS TR ST L 75'100 I

- for fire protection from- non-potable sources .if '. RN - ST e R
cross-connectmns do not: exist between the pot- In addltlon to these requlrements, prov1s1on-'..' a

~ able and non- potable supplies. Such _provision - must be* made for ‘additional \(Iater for special * - o
should be made’ only after all alternatives have * needs. Estimates’ for- shops, swimming - pools,..‘i‘_-'__'.__'_
.-been_considered and in’ cbmpllance w1th State lawn watering, and operatlon of phys1cal equips

~‘and local codes. - L ,' ment should be prepared in consultatlon with. "
~ -Where potable water is not avallable and no - the arch1tectural/eng1neer1ng rm-or equip--

treatable sources can.be found, water may be ment supplier and added to the a ounts calcu-"
transportedto the school. This practice must be - lated from the table’ Also, ‘the system should{'-:‘
protected to the same degree and conforin to. the - prov1de ample water: under pressure during . ;
. same standards of quahty as’ plped public water peak perlods of demand suchas the lunch hour;' S

systems All transportatlon and d1str1butlon and durlng the’ changlng of classes o

E




Y Pubhc Supply

. Systems” .and "Communrty Systems
Lo munity systems are those ‘which serve 25 Ye
“ . 'raund residents: Non- community :
. serve. the %ame minimun;’ number
T v1duals as communlty Systems ‘bu

"in the-category of nom- com
S recommendatlon of . thrs m

v T

o }:i_=system would " include. the:
.~ ‘motels;,. hotgls, and’ some séh Is

't feagible:. T.: S e
gy Where (no communlty water system s ava‘rl- ¥
"% able within'a reasonable distance, it will be'_
s ?‘necessary for the school to, construct 1ts own -

4?; . N BN

SRR Under prov1s1ons of the Safe Dr1nk1ng Water .

"j;.-}iAct Public' Law. 93-523: Section1401(4), a -
pubhc water system”: ‘is. any' ‘system for the f,_
¥ - of piped water for human consump- %
S0 tidm, 1fesuch system has at least ﬁfteen service, - &
Lo connectroqs o;' regularly serves; at least twentya

' 'prov1s10p

inction ma_de

- five individuals:” (Thére is no.
°.as to whether the system is own

_ concern or the public,) All schools aré cavered by

“this Act except those: ‘schdols hav1ng their own'f

o supply and less than 25 students and- staff
2+ % Public Law 93- 523 further defines two ty
Cef public ‘water systems as Non Comm

" viduals are not year-round resider

Evep though ‘'some: school-

.~ schools should. attempt

v Ntechnlcally reside’ elseyvhere
.. If the school ha’s-acce
-;_-_»f‘-'system operated by

7 ply district, or prlvate c7rporatron it will neces-
. monitored accordlng to
- . the provisions of ‘Publlc Law 93-523, enacted -

s sanly be regulaged and

' "':'.":December 16; 197 In th1s case, the supplymust

o ' 'conform*to stan ards necessary to protect the -
i ‘-_consumer ag estabhshed in the Act or the con-
_+ -+ sumer. mus be so. notified by thé operator re--

-4" sponsible for; “thie system. It is recommended that -
R || schoolsr use a: communlty water supply when ‘.;_"

'_-:k,

zy a prlvate

.i 2 Prlvate Supphes

ris to'a communrty water

unicipality, water sup-. . cited in the preceding paragraph Such systems

"must comply with -applicable State" ‘and local -
'standards In all cases the water. should be.

. known toxrc chem1cals

,"system :Such system unless 1t serves less than
25 persons daily, will. be regulated-by the. pro--
“visions- of the. Act as a* non-communltya system.. -
" The. constructlon of anJ individual‘water: supply \

ystem depends upon the. avallablllty of water, .
' froim ntamlnatlon, in adequate quantlty’ff'
ppty the need. Plamnng 'for and’ bulldlng.‘
vate watér supply. requires the. aid: of a
gistéred profess1onal engineer competent 1n:‘;
upply system construction. ‘At the very-
utset of the plannlng for such a system the

"h-_department engineer or. sanatarlan\\
uld be consulted to advise the school board "

pr1nc1p§l of . the requn‘ements of the local

ealth: authonty, L

“The details on. constructron of a satrsfactory

individual -water supply are -described in-the-

“U.S. Environméntal Protection Agency Manual.

“of Individual Water Supply’Sy. tems (EPA-

1+ 430-9-73-003) avallable from thc[9

. 3:° 7 'dent of Documents, U.S. Government Prlntlng
""Office ‘Washington, D.C. 20402: Siné¢e the de-’

- scriptions;in this manual are complete and de-

-tailed; they will not. be- repeated here. Similar -

Super1nten- ;.

pubhcatlons or. asmstance ‘on this subJect ‘may.

v systems the - -alsobe requested from the State health depQrt-

al-is-‘that all .
o ' meet; the more strin- -
. - gent standards of the commumty water system.
- The. Justlficatlon is" tha' 't_he consumptlon of =
- water at school’ durlng the'year is ‘similar to-
- thatof residents even though theSe 1nd1v1duals :

ment S

_The Safe Dr1nk1ng Water Act does not techm- ]

cally - apply to those schools ‘which construct -

their own. supply and serve less than 25 indi-
viduals daily: Supplles serving schools.in this
-category should follow the. recommendatlons

_monitored; for microbiological quality- and. ad+
‘here to.the mlt:roblologlcal standards requ1red

of public water supplies. Every effort should

~be made to provide water that is, free from
WATER QUALITY o S

The standa}‘ds for drlnkmg water qualrty and
'monltorlng requirements: of the Safe Dr1nk1ng

' Water Act should be ma1nta1ned



m Contami ant, Leyel
'Inorgamc Chemu;a

m&m contamlnant ‘evelsijhlch apply to. com-
munlty Water systems (l)f t ~only:the level,r_j
~ for: n1trates appl ies to ndncommumty water- Sys- "

tems The standard§ ‘effective: June 24,1977, for;
“various chemical cor tam1nant eire shown in the -

followlng tables

Tabl% 2 Maxlmum Contanu ant Levels i Sp.éclf' ed
NN YRR hémmal'* :

o ébﬁthiﬁ";’ném,_

' Arsemc
y Barmm

Fluorlde ax1mum contamlnant leyels de-

pend upon "annual average. max1mum da11y air °

T

'temperatur ‘as. shOWn in Table 3

)
=~ - .

3.1 f 1mun\iContammant Levelgg{:?iuor&j:ies

Maxlmum Contammant
+ :Level, milligrams/g-

e

oY
.5841:0638__,"’ . .; ] -. 20
63.9.t0. 706 47 S 18
'.70 70,792 3. g
179.310905, - 14
- :

‘these standards are.un r constant review and-l
; subjeat to. rev1SIOn and‘ eXp ‘ »
Z:COVer'ed At is, therefore, recqmmended that T
.school” authorrtles ascertain: that the supply of
watér/ obtained" meets: the sts[ndar;ds 1rnneffect Sr

: substances are quite: compIex and-the,re ponsl- 2
*. blé'school : aut_hor1t1es should rely gn advigé ﬁ';om ‘

Federal Regzsfer

' 3' MaxlmumoContamn{ant Lg\’els —,:‘
% Turbldlty TR

i turbidity unit. Exceptiors and alloWable var1a

’ _Nvol 40 th 248,

4 Max1mum C‘ontamf{ant Level:— !..

Although max1mum~ contamlnant' l'evels for”
ertain organie chem' als,have besh:- deve10ped

sion of 'substances R

durlng the dctual service. The procedures eces-
“'sary..for. mon1tor14:e for the. pFesénce of. t}fése

the dgency in each State that 1.sgresponS1bIe for: ~ B '_'~
enforcement of - the.,Safe Dr,mklng Wate Act. 4
" New and reyvlsed standgrds are pub‘hshed In the

_ ‘_._5\\';
el e e

e

Because turbldlty may 1nt xrferé W1th /dlSln- _ :
fectlon, it is- recommended that '
monthly avgrage turb1d1ty n

ot exceed one

- tions are publlshed in; the Fede

Mlcroblologlcal E

All potable water supphes shOuld ‘be- mon1—..¢' -
tored for the presence of coliform bacterla asan -

S 1ndex of the: p0351b111ty of: contam1nat10n by.':-

pathogenlc m1croorgan1sms “The recommended_j_‘_ '
standérds vary with’ thle monitoring procedures
and theé number of samples requlred for the sys- -
tem ssentlally ;the requlrement ..-that ‘not"
‘more than one cohform ‘be_found. present it ; any .. -
100;ml sample examined. Deta1ls on'the’ varja- |

" tions and mon1tor1ng requlred appear in the @ ...~
Federal Register "already- cited. State .and/or Lo
local codes should be rev1ewed for any"’addl-'_}‘ SR
t1Qnal requlrements : 1




rowde a system for Thls man}lal descrlbes in detail methods for dis?
_‘“t tlme the most com- mfectmn of wells and dxstrlbutlon systems Ttis!
? by the use of a ,unperatlve to- obtam the. adv1ce of health/,
- authorities" ‘before mstallmg and operatmg a

’"trl""—o Jndwzdual .Water : "dismfectlon system.

as those mvolvmg ozone, mdme and bmmme are cg’rrently bemg developed .
possnbnhtles in cooperatlonlwzth State ‘and/or local health

ERIC

Aruitoxt provided by Eic:



R

. ;-_Hot -and cold water under preSsure ﬂush ' of\;!ower glgades in' elementary schod :
toiléts, @l washraoms are:necessaryfor per-" cafcatena-k&tchen ar;easmState o looa}__l,codes“ %Qv'
“sonal; hyglene[ ini all schools. In those' schools * - ernifg. fo“? 'env1ce»estabhshm‘ents\ mrust b fol-; 1 *
i hawng food: serv1c‘e operations, addltlonal Facili= - Jowed for Tmgtallation of lavatohes in food serv- . ;
“ties are-necessary for sanitary food preparation ice areas. Lvatories.in toilet rooms ‘shoj 1d’ be.
and ¢leaning procedures. Dressing rooms equipped - - placed so that students w1ll pass themm leav1ﬁg

w1th showers are. i‘equlred lf .students partlcl- the reom (Flgure 3) : S gl 0o ? ».“'-_
pate ln phySICal educatlon \ fe o . Table 4 Mmlmum"Lavatory Facllmes fo§- Schoolpj; L
_ GENERAL"' L e Tybes of§chools .-_,.,"Fi!f&ture_;to,-Pupil Ratlob ;u‘j
/- »"A- properly - deslg'ned plumblng system must - ———— T

malntam the supply of potable water under.pres- - Elementary and \.. 1:30 pupils up to.300. p_u’pi}_s e

_sure;while also protecting it fréfa)coritamina- Secondary Scho T I S SR
'?2{ tion, The water must be dlstrlbute(ﬁ:hrough the. . oo - ~-'1'_‘fq__p“p’18 f°" all a"t”°".e 30.0.- Lo
'bulldmg to a. suﬁiclent number of" accesslble, SR e - s e

- clean fixtures convenient for use: THe sanitary -".: "7 " Figuré 3.. Handwashing Sink " -
_ Bewerage system'must function reliably to¢ol- - .. oo o o L
" lect sewage and-convey it in'a sanitary manner f
+.t0 the treatment system. Plumbmg fixtures must
“also be of sufficient number, proper design, an
kept clean Most: states school systems, or loca} . '
agenc;es subscnbe to a code of standard designd’
and performance for. plumbmg systems Aswith -
" ‘other design- elements, the. ‘schoél auth()ntles
- should, seek the advice of: approprlate profes-
s1onal in detenmmng what codes are. appllca-
ble ‘and’ subscrlble to" these prov1510ns in the
des1g'n of the. plumbmg system. There may be
i+ specidl State standards for the school that - are .
, more- stnngent than local codes whlch must be
followed R :
‘Some: nat10na1 agencles develop deslgn stan
dards that may be used in the. absence of a local
--code “A list of these agencles appear at the en
of thls chapter ’ 2l

b FACILITIES

l Lavatorles

Lavatorles should be convemently located
throughout the school plant Lavator1es should

ERIC

Aruitoxt provided by Eic:



. not avallable, the uge of sanitary pri
»"' " chemical toilets may be permitted. These s
'be constructed in conformity with requirements
.- of the State and local health department havrng R
_]urlsdlctlon S L

u"hder pressure, towels, soap
: céptacle for used towels, - {: o - oT
SRR (& waterum 'r pressure is’ no ,avmlable, other
) sultable handwashmg facilities must be. pro--

5 tvided. Facllltles should be placed in vestibules ' ,
3 A_;gj-.'_’.'where they may be rbadily used hy pupils after

R fuslng the toilet. Tanks on stands may bé impro- *
o ';.~,I'."fvlsed apd should. have water storage capability '_

“of not less than one-half.- gallon per pupil per

day, Spnng—type faucets.limit- flow and are es-
S sentlal Aifder these circumstances. Wastes from

RN

avatory should have hot'-_and cold water -_'

\

~ the’ water basm or. smk shquld be dlSpOSed of

c .:-:properly

B _ Water Closets

recent years toilet facrlltlés have been installed.

S in each" classroom -for;- chlldren 5 to 7 years of
%"_’age; Where thig is not done toilet rooms should
- be separated'for use by younger:and older pu- .
p11s ‘This may- generally*be acfomplished by lo-.
cat1ng toilet rooms near the appropriate class-
: iﬁ-' 4 r00ms In each t011et room- for general use, not,. -

Mlnlmum water closet ratlos beyond th1s are_,

shown in the: followmg table
.gu. f“ -

Table 5 Mmlmum Number of Water Closets .. : :

~ . for Schools-
e 'I_lypes‘:of, Sc_hools ; . Water Closets-to-Puplls Ratlo
S . xBoys Glrls '
Elementary Schools 1:40.¢ 136
Seoondary Schools . ¥ 5_ : . 1:45

P
T an

In rural areas where water under presi e is

1

3 Urmals

I

- In each t011et room for malea, water ﬂush url-'
» ‘nals should be- prov1ded in the ratio.of oné fix-'
- ture to each 30° males for both elementary and_..j

s or.
uld .

Coalse

' sw1mm1ng cl

g Water closets should be located in t011et rooms
',on each floor where classrooms are located. In

%&_., T
secondary schools In certaln s1tuatlons, local
- health duthorities 1 may permlt the use of non-
_ flush, trough-type urinalg if the drainage is"
dlsposed of propeily, and the troughs are kept :
clean by daily scrubbing with a disinfecting:
solution. In these situations, deodorant blocks,
available for i use in’ publlc ur1nals may be help- _
ful in reducmg odor §

]

4 Showers PR .

EVery school with' gymnaslums organlged
athlet1c events or physical education clasges
should- ‘have shower’ facllltles for each’ 8ex..
Shower heads should be prov1ded in the ratio of
1:5 puplls for the largest single gymnaslum or

to be antlclpated .

5._ Drmkmg Water Fountams L - ’-'f.V',"' o
Sanltary dnnklng water fountalns should be

. located at strategic locations.: A mupmum ratio:
g ~'of 1 to 100 puplls and 1 per ﬂoor is reeommended

6 Serv1ce Smks

Serv1ce smks wh1ch have hot and cold water :

" should be: prov1ded on each floor convenient to

“locker rooms, shower rooms, toilet rooms, cafe-
SRR "terlas, -and kltcheds‘ The water. outlet to the:=
'service sink should:be-a combination which has ;
a mixture of hot and cold water and is equipped
. with a hose bib, Each combination faucetshould

- have an approved vacuum breaker ' -

'b

- ,_:__.7 Facllltles for the Handlcappe d ;‘_:;

The Rehabllltatlon Act of 1973, reqlin'es that

handlcapped persons xiot be excluded by reason .
of their handlcap from’ partlclpatlon in programs

: that receive Federal assistance; Many states
“have enacted more stringent requlrements than
‘are contalned in this Act. Consideration should-
. be given to the need’s of the handicapped i in the
“use 5f the sanitary facﬂlj;les '

: Speclﬁcatlons for plumbing and-bulldlng stan

o dards for the. handlcapped are given in Ameri- .

-. can National. Standards Institute: document
; ANSI A1171- 1961 rev1sed 1971, or later re-- 8

- visions. The applicable sectlons of. this standard
' are shown in Appendlx C. '

SN



;.’jf,_CROSS-CONNECTIONS The tise of deodorant blocks in; urmals "is

©  The potable: water supply'bhould neverbecon- . acceptable However,; the best means of odor con-
i'fnectedtoany fixture or device that could ‘permit . trol is frequent cleamng and disinfection. Tt ig
. contaminated water. to be forced or sucked into  niot acceptable to substitute the use of deodorantd ™ -
it potable system Special attentior should be. for cleaning. ‘All supplies, dlsmfectants, and_:--

_‘given that hoses are not connected in labora-; -cleaning tools: should be kept in alocked area "
~“tories, at service sinks, or elsewhere, or allowed which is not accesslble to students or other un- ¢ .
. to hang down into wash basins or sinks where - authonzed persons L S D
- contaminated li uldsmaybecontamed ‘A'va- 2 A T

¢ riety of vacuupn].bredkersand backflow pre- ,,.J"-' R e 7

- veriters are ava lable and should be installed Agenc,les Provndmg Codes or Des:gn

in accordance with apphcable plumblng codes Standards : :

4‘,- ) NPT : "..,'._v

' MAINTENANCE# ONE RN 1 Amerlcan Natlopal Standards Instltute Inc o
Toxlets and handwashlng fac111t1es cannot be 1430 Broadway, New York New York 10018 . - -

’_ 'properly used if allowed to become dirty, clogged e ;.s:_, . P
_ and-odoréus. Each toilet room should be c1e _‘ n ed 2. Amencan Soclety of Samtary Engmeenng ia
} ~.,at least : dally and’ all supphes checked 228 Standard Bu11d1ng o \ [
- plenished. More fr&luent cleamng m - Cleveland Ohlo 44013 S 'v o
' 'épsary in areas of heavy usage. . -\ i : R
A sch;dule should be established for penodlc . 8. Amerlc‘a.n Water Works Assoclatlon el e
lnspectlon of the school plant durmg the day as ... Two Par q Avenue S e i :
. determined by .act al need. It is useful to have: * &
a schedule of suc pectlons posted in aplace e LR : i
“.accéssible to the Jamtorlal staff and the appro- -4- : Natlonal San1tatlon Foundatron
‘ 'pnate ‘supervisory personnel ‘When. the task is© .'NSF Bulldlng b . R
"""completed the schedulé should be- 1n1t1a1ed by E -’Ann Al‘bOl‘,‘Mlchlgan 48105 Lo
" ‘the person doiiig the work During these i inspec- ' : IR
" tions, water faucets €nd water fountalns should: 5 Natlonal Automat1c Merchandlslng Assocla-_; E
be’ checked for leaks. Signs posted in restrooms " '_-.'-‘ ticn, sponsor of ‘Automatic Merchandlsmg' R
. encouraging handwashlng and requesting that Health Industry Councﬂ R :

:deﬁc1enc1es and unclean condltlons be reported '+ 7 South Dearborn St..
'maybe useful - S Lo '*Chlcago, 1111n01s 60603
R
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'_ -~PUBLIC HEALTH RATIONALE el
. “"Body.wastes are a main link in the trans-
. m1sslon of disease from one person to another, i
) Eherefore of prime 1mportance that adequate
_‘:"dlsposal measures’ ‘be 1nst1tuted to. control this®

' . avenue of disease dissemination: If they are-not -
‘ 'subjected to. approved dlsposal measures waste-
- . waters from food service operat1 ns, janitorial .
.. services,. laborator;es ‘pools;. showers hand- .

: "washlng, and dther school. act1v1t1es may attract

-

as breedlng places for 1nsects S L

Y

ISGENERAL

ary mannét; The samé system for disposal’of -

wat vsf;generated from other’ school activitiés.
: iTh1s system must be watertight; vented outs1de

= the bulldmg, and- connected. to all waste col~ -

wastes may be used for- drsposal of waste-':'f'-

| Chapter 7 L
SEWAGE DISPOSAL

‘,use of an 1nter1m treatment plant on the school

grounds with means for future connection to the -

pubhc sewer system should be'considered.: -
.The plannlng of a sewer system to collect
transport -and. treat sewage is ;.qul

"standards The ﬁnanclng of such_'systems oﬂ:en

“involves long-range plann1ng and coordination -

of effdrts between ‘local, State and Federal =

. vermin, putrefy, cause noxious odors” and serve > j__contact th
' ... the public sewer system 4t ‘the eatliest possible -
: “‘-‘,;‘tlme The long-range plans’ for devé10pment of -
~school facilities should be: submltted .to ‘the:
'-.sewer plannmg,agency witha: request for coord1- '

',y‘ Al liquid, wastes should"be handled in a sanis

‘agencies. Bherefore school authorltles should -

agencies in. charge of- developlng

natlon of effort. This’ should provide long-range

\

_ sav1ngs ‘oftite and money and a much preferred '

lection receptacles (t01lets sinks, etc.) by a

_ ‘water trap that prevents gas exchange within =

- the'building. The integrity. of this systenr must .
be maintained so that there is no possibility.of -

'..."leakage and no d1rect connectlons are made be- -

o tween «th1s system and the water supply AL RE
. , _ oA e selectlon ‘of playground areas, and- ‘even’'the - -

e _selectlon of’the site itself are contlngent upon i

e
B

BLIC SEWER SYSTEMS

, Prox1m1ty ‘of the school s1te <to a publlc
sewer system should be carefullyulnvestlgate

i _p,rlor to any site selectlon Author1t1es con- -’

cerned with'this feature' of # community’s
~service systems include the- Department of
-f-Publlc Works and;the Health Department. The -
Health Department has general jurisdiction
- over most health matters, and its advice should -

.

system of waste d1sposal

PRIVATE OR INSTITUTIONAL
SYSTE o

1 'oss1ble an alternate means of d1sposa1 must be -

: ,ev1se
‘-s hool, the Jlayout and des1gn of the .bulldmgs

“Decisions concerning' plann1ng of the

the dlsp(xsal method chosen; Early ccnsultatlon

essentlal
Itis not the f)urpose of thls manual to outhne :

all of the design. criteria for d1sposal of waste- -
_ water., However; it may be of spme use to out11ne- .
some of the baslc optlons and restr1ctlons in- 2 '

“volved. - L g

“be sought early in the plann1ng stages If the g

~"public sewersystem is not. proximate. tofthe -
" school site, but plans exist’ for extension of the
; system to or near the school s1te at a later date

[

-,

Wastewaters may be d1sposed of 1n\two bas1§
Ways:. They may be applied to-the soil"; Jor dis
‘charged into’ surface ‘waters. Both' systems have

l1m1tatlons and both requlre SOme degree of pre- :

' N . - Lo - '#. _

<5 S LT A .
. s . Lo s
. S

! ’.'ll

| gt

v &':\.'w"\i

‘ her access to publlc sewer system is not

14

~'with the approprlate regulatory agendles is' Vo



. The' dlsposal of wastewaters by s01l appl1~
" cation. depends upon the availability of: suitablé -
oils -
“for the capaclty to absorb wastes will. requu:e a.-

‘soils to receive . the wastes: ‘Evalijation” of '

: S ra1nfall dLstrlbutlon gnd surface hydrology
.. The method of app11cat1on of wastes is also a
o factor Theg most common method is subsurface -

}‘_'.-‘_dlsposal followxng pre- treatment in;a -septic -- .-
" tank. Subsurface'disposal 'may also follow more'

complex methods of . aerobic treatment in. any

A,_one of a wide variety of treatment packages. . . .
. An alternative method to subsurface soil appl1~

o ;V_'-":gcat1on 1s)l.‘a system of distribution to the soil'sur-
W o 'face "Fo¥ most schools the potent1al for. problems

| ~with flooding; possible-pathogen dispersal” "~
through aerosols, and :the need to utilize; all B

k ', available land would preclude th1s alternat1ve
- /Tt is'possible that rural schools or schools w1th

>

-\ wastewaters- as. a supplement to- agr1cultural
R s011s 'hrough surface application, . '~
/.- Theuse of percolatlon tests for the determlna

 using soil analysis and soil mapping technlques
“-An: excellent reference ,,to this 1mproved method

and to waste disposal alternatives'is the book "
' Wastewater Treatment Systems for Rural Com:.
v munities,. pub11shed by the’ Comm1ss10n on

: Rural Water 1820 Jefferson Place N“W.-."‘
"Washlngton DC 20036 1973 o

2'5. Dlscharge to Surface Waters o o

Wastewaters may be d1scarded 1ntp lakes and,
streams follow1ng treatmenti The”degree of .

treratment necessary before: d1scharge depends-

"\ upon many factors. The nature of the receiving

capac1ty of ‘the’ ‘receiving waters depe’nds upon

. the volume ﬂow temperature ‘and a number of
° other: characterlstlcs It is also importantito -

. consider how the. rece1v1ng ‘watets are: used. fol-
low1ng the. d1scharge of wastes into, them; -
. Theye are many systems available for treat-

e

' varlety of soil test procedures and a study.of the L
necessary In sonie cases; nutment»removal may:-

.an gr1cultural .program ‘could utilize the1r'

t1on of soil sultablllty is recommended However .
many regulatory- agencies have greater success -

‘waters is-of prime 1mportance The ass1m1lat1ve ‘

ment of wastewater pnor to d1scharge Most_':__

. often the systems uised'by. schools will-be. some -,
type of: package treatment. plant selected from
‘anumber of commeicial de51gns These systems. -

' usually prov1de for odor-free; aerob1c d1gest1on :
‘of organic. materials.in- the water followed by .

‘ clar1ﬁcat1on d1s1nfectlon and filtration. when ;.

-be: required . before the ﬁnal d1scharge of the
.. treated water . - ‘
Selection of an. effectlve and economlcal sys-
tem mustbe made in consultation w1th t,he con-
trolhng State and/or local health agency

MAINTENANCE : s A
No system ‘of. waste treatment and d1Sposal

can’ operate properly w1thout ma1ntenanc' i}_-f
_ Grease traps. and septic’ ‘tanks: requ1re rout1ne
cleanlng The grease trap: will need service more’,
“often-than the septic tank-and is probably
handled best by the school. ma1ntenance staff. A -
-~ septic tank cleanlng schedule should. be based
.on need as determlned by frequent inspections.
LA respons1ble person on the staff should’ be :
des1gnated to :see that the scheduled- ‘cleaning -
Cis performed .The grease removed.should be"-
d1sposed of through the regular. solid - waste:
management system of the school: Septlo tanks
“reguire inspection’ and clean1ng as: sludge ‘and
‘scum accumulate ‘in the ‘tank.- Such service' is -

s usually best performéd, through a. contract w,1th

' ‘a-comrnerical waste, dlsposal sérvice.,
Package Waste treatment systems requlre _
frequent 1nspect1‘on, mon1t;or1ng, and"maln~-

. ténance: These may be provided by a: service .

~contract’ with the: commerical concern. that
_installs the system Occas1onally, a member- of
‘the ma1ntenance staff may dees1gnated to ser-
. vice-the. system prov1d1ng the school insures ..
" adequatetraining. He may be requ1red todttend
~ a training ‘school “or; sess1ons prov1ded by the
system suppller ;~ SR = -
If'there is a tumover of personnel add1t1onal
tra1n1ng funds may: be required. It is. poor eco-"
. nomics to pay for a waste treatment system and
. not prov1de 1nstruct1on for the personnel in’
A charge of its 0peratlon ' : e




'.,others and to maintain'a healthy environment.
Local: plumblng ord1nance§ or- St@te school

. 7'standards and- enforcernent may vary. $o that"
'1t is: xmportant to -check with- all regulatory"ﬁ

y"' icies. ”altmnally, local"f

ning: requlre-

€ | iSpOs 'systems ‘must comply w1th_ ;
many types of legal- requxrements desxgned to
-protect the’ pubhc health and the propérty of'._v

ments ‘concermng waste d1sposa1f plantsmay re-

'l-"'_qulre extensive land acquisition for mamtaln-‘“g
ing requlred separatlon dlstances from housmg R

Such requlrements should be, considered- early”

“in’ the 'scheol " site: planmng. ‘If  the. dlschargei; o
- is'to surface waters or involves land application, - .
“the facility may alsdthave to. nileet the réquire--

*.ments of the State or. Federal« agency charged

with: admmlstratlon of the Water Pollutlon Con- o '

trol Act (Pupllc Law 92 500) o

- oo

.'r::'
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f,};”.“PUBLIC HEALTH' RATIONALE il

e ‘School and health authorItIes must 1nsure the
'é.,..,_maIntenance of exempl%ry standards of hygIen '

in foo&serVIcg programs tg. prevent IllneSSes

- traltsmitted through food. Food ; sanitationin the
.":school lunch program is particularly import
" because the food is prepared for service to a‘rela“
tIvely large number of students, all of whom

would be subject’ to illness if the: foods -were not...
‘- $afe.and wholesome. A clean kItchen and dInIng
\rQom wﬂl contrIbute not only to the wholesomeé- *

;:.ness of the. food .but -to” ‘betfer nutirition by en- -

hancmg its; palatablhty The desthetics of the
lunchr00m (color, decor, etc.) can- have pOSItIve

_~about food. Also, a clean, properly qperated food -
. sérvice proVIdes students w1th an
‘__, thch to learn o

FOODBORNE DISEASES R
" Of the‘ _many ! organIsms that _an be food-
borne the ‘most commen are Staph}ylococcus au-

'-> reus,: Salmonella, and Clostrzdzum perfrmgens
" Foodborne" Illness - are usually not ' fatal, but "

caus{e much dIscomfort temporary - dIsabIllty, N

and loss of school time. The poss1b111ty of more.
‘seriolis communicable diseases’ or.serious chem-
ical poisoning also exists and must be guarded
agaInst The need for coricern s exémplified by
. the 24 outbreaks and..3677. cases of foodborne
- disease'in schools reported during 1976. This is
- estimated to represent a small portlon of the -
total number of. réported - Illnesses due to the
IngestIon of contaminated food. . .* ;i . i
. Although ‘a-variety 6f foods. can serve’as: ag.
vehIcle for transmitting’ foodborne Illness whe,
aimproperly handled; those thit consist i in whole--
-orin part: of milk or mIlk products, eggs, meat"
poultry, fish shellfish, .or other Ingredlents cap- -
able of suppqrtmg rapld and progresswe growth

' "F OOD SERVICE FACILITIES AND OPERATION '

'-._vly to" the foodborne dIsease potential. These .-

products: must’ be adec uatel reheated ‘tc 165°F i
.‘effects on. digestion, behavior, and attitudes ' P 1 y ) :

ple from

i SATISFACTORY PRACTICE

of InfectIous or tox1gemc mIcroorganIsms are " -
‘most:. often’ incriminated. These foods ‘are’ re- - .

' <ferred to. as the “potentIally ‘hazardous foods: Bl

Tt '»ey-In particular hag been found to be the most .
011} only reported -vehicle: -causing’ foodborne‘ &
Ilness 'in, schools Raw' turkeys are frequently.’ B :,l‘{

: “contamInated with Salmonella, Staphylococcus PR
" aureus; and Clostrldlum perfrmgens organIsms RS

Because turkeys are’ usually cooked - a day or -
“‘more in'advance of: serving, failure to promptly
-and- adequate}y refrIgerate cooked ‘turkey stock:
~‘and dressmg-f ¢reates. conditions favorable ‘for .-
'bacte;‘xal growth, thus contrIbutIng SIgnIﬁcant- -

(not just warmed) before serving’ to dest y any
bacterIa that multIplIed durIng storag - '

.ReSPOHSIb- ty ‘for regulatIon and control of

‘_b‘the school' food ‘Service program rests: with the . : :
. principal. The principal may appoint a dIrector

- of the school cafeteria who will manage the op: o
eration, It is necessarythat this pérsén; and all'- <+

;_‘food service workers, understand and practIce
_‘the prInCIples of good sanitation and’ safety ‘Spe-

cIalemphas1s should be-placed on the preventIon EEE
of those factors that Have been shown to contri-; . L
bute to- foodborne outbreaks. These' factors in< . -

5clude Inadequate coohng, Inadequate, hot stor- .
. age, infected persons handling ‘food;:foods. pre-?-
~pared a day .or more before serVIng ‘and- using
left&vers, Inadequate reheatIng, Inadequate;;
cleanlng of equipment;cross contamlnatlon, in
Iadequate cooklng, usé’ pf toxIc contamers con-‘-.
‘taminated raw IngredIehts intentional  addi- _

: _I;tIVes, aCCIdental addItIves, .-_and obtaInIng food L

from unsafe sources

The enforcement "enVIronmental health- : -



ments. Most local, departments have food estab-:

..~ Vice-areas will be inspected- routlnely ‘Com:
phance w1th these ‘codes. should rece1ve h1gh
c ,prlorlty from school author1t1es - L

2 Personnel . *\/ ‘-

People are the most 1mportant aspect of clean,

= '.-_I"healthful food service. It-is essential that food

- partments:
: 1n_struct10n

be contacted for 1nformat10n and

riginates. from, an infected food handler. A wide
nge’
."““can’be transmitted by these individuals to other.
SR .'employees ‘and c¢onsumers through contaml-
... nated foods and careless food handling practices..
- Boils, mfected cuts, and- p1mples arelmportant
" sources of organlsms wh1ch cause staphylococcal

o food mtox1cat10n, one of the most. frequently re- -

: po rted types- of foodborne disease’in the United

-also sources of these ‘organisms;-thus; personal
hygiéne i is: very 1mportant In’ addltlon the in-
testinak act is-a.common source; of Clostrzdtum

“nate food products. -}
" 'No pérson should. be allowed to work.;rn
s school kitchen while 1nfected W1th a (flsease that

. 1'.canbetransm1tted by foods, or who is- acarrier: of .
"’ -organisms that cause such a disease, or’ whlle S
.+ afflicted with a boil, an 1nfected wound Jor; an

acute respiratory infection.
Handwashm,c.g,r and personaI hygle are of
T crltlcal 1mportance to sanitary food- service.
[ Handsareprobably the most common vehlcle for
K -"g,':the transfer ‘of - contamination’ to: food:" Hands
" _'should be washed: at frequent 1ntervals and al-

.. ways aﬂ:er use of toilet, “touching raw meat or . _V )
- _poultry; coughlng, sneez1ng, smoklng, eat1ng, ot
;" -touching sores, pimples, and"the: nose. Also,

;___ hands should be. washed before beglnnlng ‘work
B mltlally and before resuming work after breaks.

”_v1¢e workers at Vall tlmes in the k1tchen

tandards 1s one functlon.‘of local health depart-.

‘Disease. transmlssmn through food frequently

States. The nose: ‘and’ sk1n w1thout lesmns, are - ‘-:

: :llshment codes ot ordinances that cover school .,.'-':
- kitchens and cafetenas, insuring that food ser- -

: -‘“_.';»}_;semce personnel employed by: the ‘s¢hool ‘be )
- - properly. tramed Sanitariansin local health de-

: " tected from contamination by dust, insects,

: ! head'leakage:or condensation.
of.- commumcable diseases ‘and infections

Sy

-:.~’;per/'rmgens organisms - wh1ch mlght contalhn-

the B

". . _.e-._', 'Food should be prepared w1th the least pos- - o

land State health regulatlons w1ll de'tall spec1-

' ‘hot(aver 140°F) or. kept cold. Sbelow 45°F) to
o .*Prevent mICroblal growth ‘Hot foods

2 Food Protectlon TN R L
It is essential that all food consumed on, the
school premises: have’ adequateprotectlon Tocal

hst summarlzes some of the more unportant as-»-, i

pects of food preparatlon

- a. Food service personnel in schools should'“-.j‘-j
‘insure the use of wholesome foods from ap-

“proved sources; Of special concerns are all *

" ddiry-prodiicts, eggs, poultry, meat fish L

" “and shellfish. o

.-l"'Whlle belng stored prepared d1splayed

. gserved, or transported ‘food ‘must-be pro-

, .-rodents, unclean equlpment and utens1ls
L ‘unnecessary handhng, dra1n1ng and over-v _;?;;

el Potentially: hazardous food" must .be kept.‘ :

. .should-be cooled rapidly to.minimize the -
" time they remain within thé-danger zone -~
- (45°F'ta 140°F). The following procedures.
- will facilitate’ rapld coohng of potentlallyv S
Ll ,hazardous foods:~ - L W
3 (1), ;Do not: allow. hot foods to cool at room
SRR temperature before refrigerating. -
s (2) Do not store foods-at-room temperature
' (3) Store food'in shallow. containets’ in the’
- refr1gerator to accelerate the oolln'
. process. . v Lo
' --'(4) Insure that- the refrlgeratlon un1t is .o
functlonlng properly (45°F or.below).:

-".' d Mllk prov1ded by .the school should be'::i:iv::"_'.

Grade ‘A pasteurized, ‘and kept re

-.at 45°F or below. Milk wh1ch isse¥® ,

or1g1nal container - or.from an: approVed L

. bulk milk dispenser is less llkely to become o
.. .contaminated. : .

L _81ble ‘manual contact; with sultable uten- . %
- sils, and on surfaces that , prior to use have ' -
'--been cleaned, rinsed, "and san1t1zed The o }},
“time: between preparation and serv1ng'—‘-i.."5' “
.- should be as short as-posgible. - SRR
. Cross- contamlnatlon of food must be pre-\ "

S 2 '-‘vented Slnce raw foods of animal orlgln'T"
L Clean clothing should: also;be worn by food:ser-.:

. “may- be contam1nated they: should be kept_
5 separate from prepared foods and utensﬂs

2’7




' thoroughly ﬁ{_a'shed;-fﬁnsed"r,'ghd'ﬁ-sanitiged
before.use. R

o .'g'. Rodents ‘and- 1nsects m_ust be controlled be-"-'ff
v‘.;,.;_-‘-"cause they ‘may. carry"“dlsease-producmg _:
" orgamismis on ‘their feet bod1es and 1n‘-_’

"thelr mtestlnal tracts.’

R
' _4 Cleanmg and Samtlzatlon

?_.equlpment ‘utensils, and Work surfaces

- minimize the chances that food will become coni

tamJnated durln preparation’ or:',storage; v;that;

i_fdod res1dues W1ll .accumulate dec mpose,
support the rapid development of food pmsomng*_,
-’orgamsms -and- toxins; and" that dlsease or-
_ganisms willibe'tran'sferred to consumers, Thefj' o
- cleaning operatlon should be adequate to clean -
~'and sanitize the volime of dishes and utensils-
‘generated during peak periods, ahd to cleanand .
: . sanitize storage containérs, cuttmg boards
- knives; slicers and other equipment, as neces-
* sary. Cleamng and sanitizing dishes and uten-
sils ¢can ‘be "done manually ‘in a: three-"f‘.ﬁ
'i".compattment gink - (wash, rinse, san1t1ze) or-.
'mechamcally in approved dlshwashlng machines -
' '(Flgure 4"‘ 5).: Smgle-use art1cles '(paperf,_i =

and equipmient used for raw . foods: should"ﬂ_-' 'v
not be, used on". prepared_foods ’ unless: ;

- "-;,'The effectlve cleanmg and samtlzlng of

ERIC

Aruitoxt provided by Eic:
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free of accumulatlon of dust dlrt food partlcles
and other debrls L

, are not, pract1ca1 Tableware
- kitchi nware, and food contact ‘surfaces of 5 IS‘r.z:l:nd ::;;gtglo:nCafeterla, Dmmg
"'+ equipment should be cleaned-and sanitized aftet S a ! ~ : _
~each use and followmg any mterruptlon of oper- " The 31ze of a cafeterla d1n1ng room w111 vary, of -
atlons that : might permlt contamlnatlon The course “with the: number of. students type of
S food contact surfaces of grills, griddles, and simi-"" program, and planned use, of cafeteria. (alternat-"
.- lar’cooking’ devices and the cavities of ‘mi- " . ing use as ‘gymnasium or audltorlum, for exam- -
_crowave ovens should be cleaned.at léastonce a | ple). Unless,other guidelines of considerations -
" day and should be kept free of encrusted grease mtervene 1t 1s acceptable to plan 11 *2 ‘square
. “deposits and other accumulated. s0il. Nomfoodj_: v e iz Vi,j
. contact surfacss of equlpment should be cleaned | "
, as often as is necessary to’ keep the equlpment' o

gt

ERIC
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Axsles'and work__lng spa(:es 'between unlts of e _For ad'dltlonal 1nfor;natlon about regulatlons ,
equipment and. between ‘equipment;and walls " '
, . structed and of sufficient widthto
. pernnt employe st p'erform,thelr dutiesreadily = ° pubhshed
“without contammatlon f food or food-contact tlon. -
}surfaces by clothing or personal contact Suffi- :
cieht s ‘space should be: prov1ded for.easy cleaning
-behind and between each unit of floor mounted:~ ",
: equlpment or these spaces should be closed to‘ el
prevent contammatlon ' S
- Kitchen layout is a hlghly spec1ahzed func-
tlon‘v Therefore, the plans should be checked at

“kitchen will, mclude basm equlpment for: refng- Lt
&eratlon +/ storage, hot’ storage vegeta,ble and
“meat preparation,. dlshwashlng,-
ng, .ventllatlon, and food serv1ng (F1gure 6)
. Every: food -service. facility should have an..
¢ adequate supply of hot:-and- cold‘potable water -
‘under- pressure,. -adequate plumblng, t01let .
facilities, ventilation, lighting, and ‘a com:
_l'prehenswe solid waste management system
These sub_]ects are. dlscussed in more detail in
3}_'other “chapters.- Adequate handwashlngf"'
facilities (lavatory, soap, hand towels) must'be’ &
- provided in the’ kltchen area at convenlent loca- )
“tions (Figure 7).. Lo '
s Floors, walls, and equlpment should be maln-" ‘
‘tained. in good: repair’-and ‘kept . clean. Floors -
‘should be finished so as to facilitate cléaring and ~_ -
“to prévent the absorptlon of grease or other or-
-ganic: méterial. Properly installed floor: drains’ - -
‘are needed to carry away spllls orfluid wastes. .
' To facilitate cleaning, non-absorbant’ materlalsf.
should be used in wall areas from the floor tothe "
“height reached by splash or spray. Local and: .’
,State environimental: health- regulations. give .
-iahddltlonal 1nfbrmatlon about equlpment and_v‘f
" facilltles = "

Aruitoxt provided by Eic:



O UBLIC HEALTH RATIONALE

‘.j r__sense of well-belng and omfort

,.:.:-VGENERAL N

Much has been publlshed' on- the subJect of‘.

llght — what it 1s,, how it is generate/d ‘th
mechamcs of seeing, and slmllar informatio
. -'The material contained in this chapter will pe:

tam to the’ pnnclples of’ llghtlng as. applled 10
~ vision tasks in schools ‘and how. proper schOol REe

e 3 Footlambert
q an o

llghtlng may be measured and obta1nedv
Proper llghtlng embraces two. cconcepts, ¢
tlty and quahty An; abundance of light may ni

necessarlly meéan ‘that: proper llghtlng is: i
. -achieved. A basic principle i in llghtlng science:is -
. good light distribution: As in the case of acous- -
t1cs, the design and appllcatlon of light fixtures -
“isa hlghly developed science.: Therefore the ser-

o illuminati hitect - PRSP
1ces of an ‘illumination englneer OF-.arc 1tect, . ILLUMINA TI ON RE QUIREMENTS

experlenced in illumination practice will be val-

_uable, However, those . concerned with® school
plannlng and maintenance. should be:aware of -
.-the general facts concern1ng proper hghtlng and’

. ‘the methods whereby - it ‘may be achieved. The

school science teacher or principal using a light .
“meter can tell a great deal about existing light O
enV1ronments and can make reco‘mmendatlons .

for 1mprovement

L‘ ‘

LIGHTING TE RMINOLOGY

;desrgn and: evaluatlon of. 1llum1nated _spaces

E’é’s&r’hlch should be* known by “school personnel
deahng w1th these problems They are as. fol-_', :

lows

Chapter 9 £ ,;-;_ o
ILLUMINATION

- _._..;:' 1 Lumen
"~A well llghted env1ronment conserves'}‘ft;j o
' ~amount or quant1ty of ght output from a light

: yeSIght dlsc0urages unsanltary condltlons,vl" ! -
‘Source. A llght source pf one candela (formerly:-'__.

Mand ‘may ‘contributeto- learning efficiency, In - %
addltlon good llghtlng wrll help prov1de a great-

2 Footcandle

of L footlambert

"There are a few: un1ts commonly 'used in the

The’ lumen is the uni used to measure the _:-

candle”) produces 417 umens

The footcandle is one umt of 1llum1nat10n It \

:lS a measure of. the. amount or quantlty of llght
- falling on-a. un1t area If; for example 1 lumen)
~from'a- hght source ‘falls-' on 1 square foot of a

urface; the‘illumination. would be 1 footcandle,
Also; a surface 1:foot from a source with-an in- .

':tensxty of 1 candela would have an 1llummat10n -
vof1 footCandle i I

T T .
: £l

Footlambert 1s a measure of lummance

'»_'(photometrlc brightness),,It measures the"
"amount of light emitted or. rﬁﬂected from a cer-'
tain_ area of a’ surface A surface emlttlng T

lumen per square foot of surface has a lummance

Adequate llghtlng is: determmed by both the

” quantlty and the quality of the light. Quantlty is
~ the amount of illumination that produces the
lum1nance of the task’ and surroundlng area.:
-Quality i hghtlng pertalns to the dlstrlbutlon
‘of luminances in a visual env1ronment and is.
“used i in'a pos1t1ve sense to imply that all llghts
.-contrlbute favorably ‘to, comfort, safety, and
e aesthetlcs as well as ‘ease of seelng e

1. Quantlty of Illumlnatlon

The . Illumlnatlng Englneerlng Soclety has

$ : prepared standards of practice for apphcatlon to .
. schools. Illumlnatlon levels recommended by
. the federal Department of Energy -are. glven 1n

3 .Table 6
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- '-It has several clasmﬁcatlons therﬁrst belng d1-
" rect: glare due to brlght sources of llght in the
ﬁeld of vasmn An unwelcome condltlon may- be i

"Normal classroom work such
L readmg and wntrng (on task o

dows.-- A 2
It has been found that the adverse eﬁ‘ects of'{
' glare are. cumulatlve meanlng that for a. short-'b'v
U time it may ‘not be annoying. but’ as the subJecti
= s1ts in an area of glare: he becomes progress1v_ y_

: 'Prolonged classroom work wh1 h
- is somewhat dlfﬁcult vmually
‘ (ontaskonly) Sl i
'i’Prolonged classroom work whxch is =,
v1sually difficult and cntlcal in- ST e
- nature (on task’ only) (Flgure 8) ‘_ 77100 = 20 _,".}

=~

dlscomfort glare and d1sab111ty glare D1scom7 '
+ fort glare produces discomfort,; e‘yestraln, head
aches, and. fatlgue but does not: necessarlly
_nterfere with v1sual performance or 'visibility."
Dlsablhty glare does not cause pain, but reduces' g
_the visibility of obJects to be seen.. : :
P SR * : A'basic rule for avoiding’ glare and also- areas:
.Gldre:" A ma;or detrlment to- proper 11ght1ng of shadow in'a hghted roomis. that the. llghtlng -
"“4g tHe adverse quality factor known as glare or. . should be diffuse, ie.,it: should come fromi many’ -
large lummance difference. Glare may. be de-  directions. Asrngle spot source causes both gla;re; »
‘ fined "as: lugh luminance ausing . fatigue, dis- . “and shadows. It'should be remembered however,
j;.comfort or even. 1nterference w1thasee1ng task _ that speclal seemg tasks such as needed 1n a-

uaht " 'of"iiiunifination-'

ERIC

Aruitoxt provided by Eic:



'dlrectlonal ‘Source. of hght at the pomt
where the work is pexfo ed. The effects'of glare:
g0 be avoi E;nlmlzed by mountlng
ummanes as far above or away frém normal ',
‘lines of 31ght as posmble, and by 11m1t1ng their

- 'ing luminariés to at least 25 deg-rees down from

grees: In‘other words, the’ lum1nance of bare

g in the range from: straight ahead’ to‘%45 de-
vgrees above the horlzontal (Flgure 9 )

Fzgure 9 Incandescent Lumznazre Sluelded to o
Avo:d Glare AR -

Lummance dlstnbutwn The eyes funct1on

R more eﬁ'ectlvely when the lumlnances within the "

."'wsual env1ronment are not too dlfferent from

. ‘thatof the seeing task. While  performing atask -

'vj.‘the -eyes ‘bécome: adapted to the lum1nance of
“:the task: If, however ‘the eyes: shift-to view a
'-j‘f?hlgher or lower lumlnance and then back to the
. task, visibility" of the ‘seeing. task: will ‘be Té-
,%-f_duced until the eyes readapt to the task lum1-
" nance. To reduce this effect; maximum lumi-
'jfnance ratms alre recommended as’ shown in,

: 'ratlo between the lumlnance of the. eelng task
_and that of the v1sual surroundmgs, 5

: ‘-""flummance and quantity of light emitted toward —
+:'the eyes:tIn general, this can be'done by shield-

4"‘.the honzontal and preferably down to 45 -de-"

: wla_mps preferably should not be seen when look- -

'-{‘Tasks to large remote bnght areas - ) 1:
, G Lummanes or wmdowsbo T

Tabre 7. Maxnmum)mmance Ratlos for R
s . School nghtmg S

'Area' : '/_4 ' Brlghtness Ratlo

Tasks bo xmmedlate surroundmgs o
Mmlmum for chalkboard to -

surroundmgs S ; _ AR
- Tasks fo. surroundmgs more ..'-,’:"'_ RSP
"remote S

surroundmgs . ' ;
Anywhere thhm normal ﬁeld of S

. -'_ values are shown in Table 8

. .Celhng'

_-Tackboards e
Desk andtable bops e

-As an a1d in’ achlev1ng the above lumlnance
ratlbs ‘the reflectance of- ‘TO0m . surfaces such’

“as celhngs ‘walls, and ﬂoors .are: 1mportant The
. ‘reflectance is' a measure of how much light ‘is
-reflécted from-a surface and is expressed as.the
f ‘percentage of 1nc1dent light ‘that is reflected by

the surface Recommended classroom reﬂectance C

Table 8 Recommended Classroom Reﬂectancl Values ,

Surface . e :R‘?ﬂ‘,*stanee»(pgrcen't) e

)

’ 801';6'854 e

Wlndow wall 75 to 80" e T
“Wall "50t070. - . Tp

Room color greatly 1nﬂuences the eﬁ'ectlve- R
ness of a lighting system. Color and teXture de-

~termine reflectance. For ce,111ngs a reflectance -

“of 80 t6 85 percent may be. achieved by use of |~ ..
whlte or’ off-white finish. Celllng color should =
..extend 18 to 20 inches down the walls unless.,-if"
““the celllng is: extremely low Average -wall re- - o
-, flectance should be 50 to 70 percent, obtalnable"_’-
by light pastel colors, It is ‘important to give.the .
w1ndow 'wall.a little. hlgher reflectance (as-High o
- as 75-80 percent around the w1ndo%)fhan other -
-walls as daylight enters here and there are con- ¥
trasts w1th the w1ndows of hl\)ummance For.




floors reﬂectance factors are-;'15 t'o 30 percent

‘clean than dark tiles. Desks and tables should be -

5 .glare materlal

_ It 1s not dlﬁ'lcult to compute 1llum1nat10n levels
' '-"wh1ch may - be. expected from a' selected light

arrangement A simple method for maklng such

"'.'_,’,"the ce111ng he1ght of the room. :
..in"'many lighting’ catalogues a’ tab :

::f:'; _reach1ng the workmg plane These factors are.

" Known as “coefficients of; utilization. The re-- -
+. quired light ‘value: should be; selected from-a. -
5 'The‘llluml-:'_

- table of recommended light. level
o .‘:-f-_n,atlon which will wprowded bya ,
W nary is glven by »the followmg formulas*-

: -Illummatlon (footcandles) R
total lamp lumens ‘% coef of ut1l1zat10n ><
S " 'maintenance factor .. ..
- Area’ 1n square feet

The malntenance factor accounts for the de-f'
o 'f'creaSe inillumination followmgmstallatlon ofa ..
c system This' decrease in: l1ght ‘output depends
.- upon the’ “choice of lamp;its. age ‘the dirt which
.. collects on the luminary, and the dirt which col- -
. lectsonceilings, walls, etc: The normalrange for
" .the maintenance or use factor-is between 0.4 and ""‘_'*
0.8, It.is lower for dirtier areas where fixtures' .~ .-
' ~may be rarely cleaned, for indirect- hghtlng fix-" .

: ored linoleum afd v1nyl tile’ help pro-"i-' :
-duce ae eS1rable effect and ‘are also .easier to. -

':':_‘light colored ‘or- ﬁnlshed w1th a. natural non- :

computations is' knowrn as the" lumen: method. "

First; the type of systemis chosen based upon -’

the. manufacturer s descr1pt10n personal taste ,"g_"lllummatlon be: achleved Where llght sources ’

.. and otherfactors. Next; asymmetrical lay-out of
" the luminary selected is made. Maximum- spac1ng- -

T s usually fixed' by- the cho1ce of lummary and-
0, as. shown‘v'_ .
et of actors. . -

for lighting' fixtures is avallable sHowi e ‘the - 1IN school bu11d1ngs are’ mcandescent and ﬂuo-

L ‘ratio-of light ‘from the source to.the" hghtl_u-"frescent “Fluorescent’ l1ght in. general is more

:-economical since a m1n1munf of energyis wasted

. are’ placed t00: far apart a person workmg m1d-

. cient illumination: Install :
~-light fixture’ eliminates

encouraged because)of the's ,1ng in energy and
“also to’ obta1n befféfit of 1ts wide spectrum The -
design. of new buzl'}dlngs ) ould permit.the. best

~-:possible use of natural li ht1ng conditions: Thé....
" recommended w
"~ ~is.usually 15 to 20 perc nt’ of the floor area. In::
. : o Clmarn T the Northern Hem1sp ere, school 'bu11d1ngs
(:-il-"*?.;3 Computmg Requlred Illummatlon " .. should generally be ‘orierited so that northern .
R .-+ . »window exposures are obtg ined. : .

dow-glass area of a classroom

Because adequate daylightis not always ava1l- " |

-, able, some means for ‘artificial l1ght1ng should
" be 1nstalled inevery classroom. Tt is. 1mportant
~ -that areas of sharp shadow change be dvoided in *

- 'plac1ng l1ght sources and ‘that uniform- levels of

way between them wﬂl ‘be 1 an area of. 1nsuﬁi f;{.
of an- add1t1onal :

= Types of artificfial'ligh ch:’may be ut111zed

as heat and most of the electrlc energy: supplled
to- the” 11ght1ng ﬁxture is-utilized as hght Al-

" though " the initial .cost. of, 1nstallat10n may. be .
: [hlgher tha.n for 1ncandescent fixtures operatlon

ﬂ electrlcal costs. are often Tower. : R
* When' artificial 11ght1ng is used;: the type o{

lum1nar1es chosen'should- be based on the quan- ;
j‘}@tlty ‘and; quality ‘requirements of the space. A’
L 'lumlnalre isa complete lighting- dev1ce consist-
.. ing «of one .or more lamps’ together ‘with’ parts
" to-distribute the: llght to position- and protect

the lamps, and to connect the lamps to the power

~ supply. Artificial Tighting systems are classified
~into’ five types .according to their . light’ d1str1- ~
s but1on These are shown in Table 9.

Table 9 Classnficatlon of Artlficlal nghtmg - \ .
o Arrangement - R

e Percent of nght Percent of nght

- :ures and for fixtures w1th h1gh mte,rnal reflec- '-Type"-of'f o Dlrected - Directed -
.ouon AR LY ' l, + - System: Upward Downward
| " Indirect L ev00 U100 L
.LIGHT SOURCES : " Sémi-indifect. -; 60-90, . .. 4010 - -
: : - Generaldiffuse ... - 40- 60 " . . 6040 - .
= Dayl1ght and eléctrw hght are the two main -'Semi-direct .- o 1,8' ‘ig S 133 gg SR

‘sources of 11ght The“'

CDirect - - :

e-'ofdayhght should be; s




cates that a little of the: light has passed through,

pass through -biit objécts ¢ on the other side: can-

T acluevxng the e dlstrlbutlons, three basrc
.pnnclples are employed These are absorptlon, K
'dlﬁ'usmn, and reﬂectlon (Flgure 10) Absorptloni T
'may be 1llustrated by p1ac1ng alight . source be-:
hihd:a piece:of brown paper. A dull glow onthe ..
side of the.paper away from the hght source indi- - A

-}.:,-f.’and glare, they should be: confined to storage"'g-i'
but” most “of it is absorbed by the mﬁtenal of - : i
the paper. ObJects behlnd the paper-are not seen.
The pr1nc1p1e of diffusion is 111ustrated bya p1ece--~
of translucent glass.. This allows.much light to

.reﬂects very 11tt1e, whlle a mlrror reflects .al

: to control

most 100 percent. . y
Although the 1nd1rect types in Table 9 are less’f e

"-efﬁclent they produce more comfortable 11ght1ng B

than the’ ‘more efficient direct types. Because
d1rect types .may: produce d1sturb1ng shadows“ L

areas-or spot. apphcatlons .
. The general diffuse lighting i is. also known as "

: “dlrect-lndlrect” hghtlng -For: dlﬁ'use hght d1s-'j‘
" tribution, ‘the indirect iinstallation ‘is efféctive .
- '-,because ceiling or wall surfaces act as'’ ‘the 11ght'
.- not be recognized clearly. When hght strikesa '

- surface, a part of this light is thrown back into -
“the: orrglnal medlum, this is called ref;lectlon If
the surface is smooth, reﬂectlon is regular, other--".
wise 1t 1s dlf’fuse A transparent plece of glass"

source. Shadows are mlnlmlzed and glare iscon-. .
trolled. Where such an installation is. prov1ded
ce111ngs shotild be of a hght color, ‘white; ‘or-near. .
white. Celhngs should- also have a flat finish -
irect reﬂ,ectlons or 1mage reﬂectlons e

N

) -'.':'L | 1' r . |;'.~

thure I0 Prmclples of Ltght C

: FUSION - . * -
_:o,ucmsounces -

‘>:'."F{E'FL,ECTION S T




.of the_ lamp. In gen ral dlﬁ'use llghtlng 18 more _ L
‘even: because more 1ght is absorbed by.the. rdom: j' mately determme lumlnance iFor reﬂectmg' '
‘surfaces before 1t reaches the worklng place < 'surfaces, - the cover. plate: should-be. held"di-"

‘rectly. agalnst the- surface, then slowly drawn
_LIGHTING SURVEY

SR back a few 1nches Lumlnance in footlamberts 1s
A Ilghtmg survey can be as, slmpleor as com- o

prehens;ve ‘as described; but in"any case ‘three ",
essential quantities are determined: illumina-
tion (footcandles), lugnnance (footlamberts) and
reﬂectance (percent) Many: types of llght-mea-
(instruments are available, but the most: . NP
Bhly used:isa light meter. It operates.by: ,\ AT
means of a photoelectrlc ‘cell, ‘which causes a
diall eléctric current when struck by direct. or. .
r d1rect llght "The' current. is’ connectedz
micro-ammeter: for:direct. readmg of 1llumlpa-
tion in foot candles. A’ pocket s12e hght meter
g 1s shown m Flgure 11 :

-,of a surface,Q,_ '_
B rllumlnatlon .and lumlnance are first- detér- '3
mlned The ratio of Tuiniy ance in. footlamberts i
" and the 1llum1nat10n 1n t candles is the re-

ﬂectance R - ; ' i

The followmg factors should b "'l\néluded
stlmates of' hghﬁng costs Ly

' In1t1al cost of the ﬁxtt‘ires and 1nstalla-.-
27 tiom, © Y o -
“:(2) " Cost of power, consumed TR
e C3)- Malntenance cost for cleanmg and re- i
'.lampmg SR
_ Relamplng may prove to be a cons1derable
-/factor in the, cost of the system "The lumen of

thure II. Lzyht Meter ‘ D

) oW wayﬂbéfore they bum out:
Threevs,lhxple rules should be obse: ed to get
-.the mos_t out of the llghtmg ‘mstallatlon
: Mamtam wall and cellmg surfaces in a '
L clean, freshly painted condition:” .
'f“:(2) Have a'regular checkup s hedule for re- .
. i placing burned out lamps. .. e
; S - (3) :Clean fixtures at least once a month de- -
S One of the sources of error in an' 1nexpens1ve oo pendmg upon atmospherlc conditions.

S llght meter is that 1t does not respond to colored The ause of efficient lighting’ technlques is vi- ~ -
Ea itis: ' _al to energy conservation:, ‘An energy conser-: '
. “tive: to light’ reachmg the plane -of {the photo vatlonlst or: quallﬁed engineer should be ‘con- .
.. electric-cell from a perpendlcular direction. To - siilted; to- determlne.how to eﬁ'lcle _tly prov1de ‘

~ -account for the: response{of the eye to light.and- ', :
to’ compensate for light- reflected from the light-
g'detectmg cell surface, a llght meter should be:

Tt

! color corrected” and cos1ne corrected )

.




7"7embraces the functlons of. air heatlng, coollng,

hum1d1ty control and air distribution. Dlstrlbu- T

~:tion in turn’ 1mp11es the delivery of fresh air’ and
"the: removal of used air. These functlons in a-
'8 € . nt are 1mportant in ach1ev1ng

‘ -;-‘*ralse humldlty SRR IRPE LT o S R
Partlally oxidized organlc matter is re-:
~1eased 1nto the air 1n small amounts by

i & occupants T

4) < The oxygen' content | is reduced
A 5). The carbOn dlox1de content is mcreased
LAs these condltlons progress; the ‘dir of- an.

:,occupled space becomes 1ngzreasmgly unsatls- -

.-factory*for human, comfort and occupancy. 1t
518 the functmn of air cond1tlon1ng to ma1nta1n

_,the proper hmlts of. temperature and humldlty‘l _

‘:’“;CLASSROOM TEMPERATURE LEVELS

b The problem of deﬁnlng ideal’ thermal condl-
:tions is comphcated by factors such as metabolic
at. of the 1nd1v1dual art1ﬁc1al llghtlng, solar

,energy crigis: these recommendatlons may need

when they are less actlve, the hlgher Tlimit

,\(2 The breath and persp1ratlon of occupants'
" :r,shower rooms (75°F-80°F) and pool aréas (83°F):

not at “eye Ievel” of the standlng unit. *

:,',radlatlon, heat loss or galn through the walls, : .i',’
R __1nﬁltratlon of out51de air, odors, and air motion.

-Nevertheless, recommendatlons for comfortable
.jcondltlons are found ' in numerous texts: and .

"" :"publlcatlons by. groups-such: as the: Amerlcan
o v-_.jj :Soc1ety -of-. Heatlng, Refrlgeratlng, and AAir
' Condltlonlng‘ Englneerlng (ASHRAE) Tem-‘

vperature requ1rements for “various’ types 0
~classrooms cover a- rather narrow .range o
dry-bulb temperature A range of 68°F to. 74°
. during ‘wintér months and a range of 74°F to"
.79°F durlng” ummer months are con31dered

“:to be reduced to. 65°F, temporarlly Study has
‘shown that, chlldren are generally ‘more com- ~

students in' the cl'assroom are moderately act1ve
the lower 11m1t mentloned above 'is ‘désirable;

may be more comfortable A temperature of 65°F . E
or- sllghtly lower is recommended in gymnasiums, =~
except for hlgher temperatures in: locker and L,

L Itis; 1mportant that’ the teniperaturé be: mea: i
sured at the level of the ‘students seated and

".rg,l

VENTILATION

Ventllatlon "1s the process of supplylng a1r;'.
to and removmg air from a space. It is one ofthe”
‘most. meortant techniques-to. ‘maintain the
“quality of air in_the school - environment: It ..
~may,be accomphshed by natural or by mechani- -’
“cal means Fresh outdoor air is 1ntroduced into

o

" the i system of a school building to Prov1de at’
bas1c minimum uanﬁty of ‘air: ,necessary for . -

healthful resplratlon by the occupants Gener-:“
ally the m1n1mum quantltles of air eeded for' -




,,_,ugh‘:crev1ces in: the

fbreathmg cbme in

: and carbon dioxide: removal is at’ ‘least 1.t0'2
~ cubic feét per n)mdte (cfm) per person; howe‘ver

‘hu; 1d1ty in the non-heatlng seasons: Therefore
a}ar!;lnlmum clean replacement of ;10" cfm ‘per
person - in the classro m is. generally. reco
~ mended. However, Wit listri
tian system it is not’ necessary ‘to. use 10,7 cfm
or person’of. outmde air for, the bulldlng, :

7" air for'the‘most part and only 3 to 4 cfm ‘per
s ,person of outdoor air.. - :

-

uild-
: nd windows and doors,""f,f""
_-,vthrou th the:process of: opening and: clos1ngy
doors and windows: Individuals: sharing respon-

1b111ty for deslgn, fundlng, and construction of -
school facilities often disagree about the, speclﬁca- -
" ’tions for minimum ventilation rates. The amount . -
. =~ of ventilation required for oxygen replacement- N

8 much sen81ble heat as .posmble

TYPES OF HEATING

-unlessgreater amounts- of clean air are: pr0v '.j g
'_ded odor bulldup ‘would be’ ‘excessive at these -

ates, as would'i increases of air temperature and 7 dehver treated air te a number of spaces ‘Thé

"-'temperature of. the’ air__ls necessanly the same‘:»l'i

; several spacesora substantlal portlon ofa schoql
_In their: 81mp1est form ‘the’ central fan and coilit

whole, provided equxpment for ()dor removal is
:,utlhzed This equlpment should-use rec1rculated :

- It is important that‘alr dehvered' to a: class-,: »

" roombe distributed in'a manner such that drafts -
..are m1n1m12ed or ellmlnated Air velocity in the ™
occupled zone should be ne- hlgher than. 25 feet’
. per'minute (fpm). In wafm weather, ventllaf.lon- - qeeur S1mu1taneously in many spaces’ yet with i
air veloc1ty should be raised to 100fpm or more, 1nd1v1dual equlpment each piece would requnve

& ra,tlng equal to- the peak load 1n the space ’

unless air coohng is prov1ded In that case, the-' :
25 fpm llmlt should be adhered "in“order to o

Sy xéquires
T humldlficatlon (addlng mmsture to the air).and "
., at'other’ tlmés dehumidification (rémoving -
: m01sture from the air). The consequent drylng . P :

. out; of the nasal Thucous: membranes: Thay. in- 2 Indw1dual umt-system
:.,crease"the susceptlblllty of studénts- t%resplra-' o
" ;- tory infection. Hum1d1ﬁcat10n of the air under.
" these conditions i is desirable to. a level of 30%.
" relative: humldlty, although actual limits- may
L _’be 1mposed by the formatlon of 1ce on the:win-."
- dows:during the w1nter months. Some degree..;;»

‘. of: dehumldlﬁcatlon is inherent when any- air
coohng system is'used: HOWever, the removal ¢f -
latent heat (the condensatlon of mmsture in thef -

j:,the 1mmed1ate vicinity: of the area to-be heated
;-.’room and acts as ‘the e_
 duced by st s% ‘hot ‘water, or
e system can also. be adapted for cooling by" using -

:water through the p1pes Direct, expanswnr

1 Central forced alr system . ', ke
' 'J

Th1s 1s generally a large system to serve ‘

going td eack’s space Although some control may -
be- obtaJned by- varylng the volume of z air to each’--
room .temperature cortrol generally isnot. good

,;.'and the systemi cannot be made to. cool one space -
ad - and. heat another s1multaneously..£'v
: ducts and: in can be used fof co'o"l g
.. for heating'if each has a capacity’ of 25 percent
= greafer than.that requlred for heatlng alone

The ‘same

- The central forced air system is.more eﬂ'iclent. ;

: -because a. larger and. more eﬁ'lclent coohng unit -
-is used.-Also, the coohng capaclty doés not -have: o

- tobeas large as the.sum of equlvalent smaller".ﬁ_"

i l‘lmts ‘This is true. ‘because peak loads will not.

. whlch it would serve.

A system for heat1ng lV-Vlth ‘a ‘heat pump can

be - cons1dered in conJunctlon ‘with” a central: -’
- cooling unit. Fhe heat pump collects heat. and‘_.‘.
- transfers it fic
it takes hea‘t
ferg it into the
':i_"f-from 1n§1de
~doors

'one place to another In winter:
sthe. outs1de air ‘and. trans- .
'_l’dlng, in summer it: takes heat o
) 1ld1ng and transfer”

Th1s is's a system in, whlch air’is tempered in

'electrlclty Such a

direct: expans10n units: and c1rculat1ng ch‘lled



~unitstare ‘_.somewhat n0131er'than chilled water.
- units because a motor and compressor are used

Panel andfradlant heatmg system

’l‘hese systems are’ advantagequs for" certaln
.'purposes in‘the- overal] heating system__ ‘of al,
g ,'school Both methods are based on the transfe
of heat by radiation rather than by heated air.
:@8: m.the prev1ously dlscussed systems In pane_, .

) There are, thr e"'f common fuels Z il gas, and
coal While a number of schools stlll use’ coal

COmpletely to’ Oll and natural gas Within.. the el
.past several years,;a significan¥ number of néw -’
schools haVe ‘béen designed: with “all: electrlc” 5
¥, ¢ 0wefver ‘electric. heat is less .
',eﬁ'iclent than' oil or gas heat. The use of .solar
‘energy also.becomes a ‘distinict posmblllty A
,,'number of schools have been equipped by the.
'Department of Energy W1th expenmental solar
- heat1ng and cooling’ systems B Qo
-The exact type of fuel to-be chosen should he
bas on the economics. of the situation: as ‘well o
as the ‘availability of the fuel. Qil has-the ad- -
vantage of the lowest unlt energy ‘cost ‘besides’ : :
. coal; Generally, malntenance VoPoﬂ handling *.
and burmng equlpment is’more costly than:for.
..other fuels..The price of oil fluctuates more than -
‘that of: any,,other fuel; and the trend is toward _
hlgher prices.: Natural gas'is. generally consid- S
ered to 'be: cleaner than’oil:and’ coal. It burns.
.more completely, leaves no ash’ or- re31due, and
does not deposlt as much carbon on furnace sur '

owever, the ex

"warm panels as heatmg means
ore expénsive than other heating .
8 .and;not suitable for extreme: cllma,te
Cor rapldly changing loads. Iri bmldlngs heated .
} y electrlclty, radiant- type heatlng is'supplied
“from:a ceiling- cable buried-in the plaster, or
from " electric elements behlnd glass: or° metal .
' panels on-wallg or baseboards. Hot water piped ..
i through radiators, ﬂoorlng,'or baseboards also R
;, prov1des heat by rad1atlon' '

f DELEERATS Y .l":

; TEMPERA;I‘URE CONTROLS

g a’I\No common types of controls are those con-
i trolllng the ﬂow of air’ volume and those con
“trolling. temperature in- varlous rooms, The-- ; ‘

.exhaust inlets of air-ducts are often’ equlpped dur1ng w1nten month. '
'w1th 10uvers to: regulate the flow of air into a i

room. With respectto the distribution of heat1ng COLOR AND ITS THER’_. . Le
‘and c0011ng rﬁ’edla, thermostats to control tem-'f- REL ATIONSHIPS
_perature are: ordinarily. placed.in each’room: or

zone (group of rooms) in.the’ school The functlon
: of the thermostat is'to measure the’ temperature
‘in the’ control space and:to send a’ mgnalj,to an
approprlate ‘control element -Care* should :be & learmng There isa psychologlcal reactlon to -,' o
tal{entoplace thermostatsin locatlons free fromz, :'color wh1ch has an indirect effect.on’ thermal
“uhusual: sources wf heat and coolness .and 'to - - récognition.and a d1rectly related effect on: the
prevent students from: prom1scuously adJustlngf* pupll’s ‘general- d1sp031t10n and emoyment of
! : 1 golng to school. " .

“Color guldes Could be establlshed hat facllr~ -

e tate dec1s1on making with regard to determin? ::
1ng the domlnant hue, color value (tone), chroma

:‘Color plays a deﬁmte but llttle deﬁned part m X
estabhshmg the comfortable thermal environ-
ment  which ‘will -aid” the ‘student’s recept1v1ty
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v :depend orl How. much hght 1s intehded to be'-.i-
reﬂected from the room surfdées (see Chap-}_,

¢ e of" ,-bulb thermometer and’a’ wet-bulb ther-
lmmedlate env1ronment slze of room duratlon._, “J,vm)meter mounted on. a stlck which’ the user*
‘:,of use apprOprlate temperature, methods of i-+whirls around rap1dly,(2)dry bulb andwet-bulb
: - ."thermometers attached to a‘small 'stand with a ..

motor-dnven fan* and (3) a slmple holder . of a;
dry-bulb “and ;g wet-bulb thermometer- W1th A
) f ki reservoir for . keeplng wet'a’ cloth: sock on the '
~sensing ‘element ‘of the. wet-bulb thermometer
The shng model 1s shown in Flgure 12 “By the. "

‘ dlﬁ'erent colors calse’a i/arlety of psychologlcal-f B
K changes in” people ‘Red, yellow, orange, and
vmlet are colors often assoclated W1th warmth

' 1ng “the atmosphere” of the. school A
In schools, even those W1thout wmdows the_’
functlona purpose of colors ‘should be con-
mdéred i ‘conjunction w1th educatlonal and

té tural plannmg, as well as the mechaﬁ'

much’ 1nto ‘the field of d1rect thermal cons1dera- .
'tmns for the dlfferent spaces 1n schools' .

' '7'f, sign and 1nstallatlon of air condltloh',ﬁg systems o
.. require the services of persons ‘skilled: in’such- :;
S0 work: However, the ‘schicol . principal, science
teacher, or- custodlan should be. able to; readlly S
_determine heatxng and Y ntllatlng ‘conditions. -
,’I‘he instruments require dre hot complex,uand
i,.conslst of ‘theJ‘olloWlng' Lo "

- O A psychrometer - mechamcally or. hand-_
oper:ated device for’ deterrmnmg humldlty

. e A dry~bulh thermometér

Aruitoxt provided by Eic:
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apsychro etr1c chart (Flgure 13) the amount of ST ' Figure 14; Anemometer - -
. relative ‘.um1d1ty may be determined. S
"“The second piece of e'qulpment is-the dry bulb ;
- ttemperature thermometer which can be ob-
. “'tained in various models, 1ﬁclud1ng some \‘hlch _
- .can be carried in protectlve steel cases. . -
.. 'The third instrument is the anemometer Two :
o basm models of this 1nstrument are available,
*"'one of which depends on'a rotatlng shaft with'
-~ attached ‘blades ‘which pick’ up the air motion
' and transmit it by mechamcal means to a dial
I readlng in-feet. per mlnute of air veloclty (Fig-
“: ure’14). The second device operates on-an electri¢ -
- _pr1nc1ple is. self-contalned in:a small- kit, and’
s battery operated It depends upon the effect.
. - of air passing over a small heated €lement. -
- This ‘instrument also has a dlrect readlng dial -
g show1ng a1r veloclty in feet per mlnute it is also :
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;-useml in rapldly deterrmnmg room air temper-- o

‘ature, This instrument can be used’ to find draft.

A

'Ichannels and, to check air veloc1t1es at duct,l'

- outlets

':‘_‘ENERGY CONSERVATION :. o N

: On Aprll 20; 1977 Presldent Carter presented' '
gto Cong'ress his plan for managing’ America’s *
. energy future, formally initiating a national R
‘crusade that will stretch inte the next decade. - .

One maJor strategy of his plan involved the con-

' version: of industry and. utilities using oil and ..

"natural gas to coal and other more abundant

fuels, reducxng imports, and making naturalgas -

more widely available for household use. School :
; admlnlstrators and planners should be aware of

“where approprlate to conserve energy and
"{“utllrty costs s : '

Many educatlonal 1nst1tut10ns have reported'

B _substantlal cost . sav1ngs and reductlons of :'.;; P
_energy on campus as a result of -vigorous self- AR
' initiated energy management Pprograms. These -

‘energy’ savings are- documented in a two-volume :

- publication, Energy- Conservatwn on’ ‘Camipus, R
- issued by the Department of Energy Copiesare, .= "
“available for a nominal’ charge from the Super-" "~

Tlnten;lent of Documents; Government Prmtlng R

"Office ‘Washington, D.C. 20402.

from:. Natlonal Audiovisual Center ‘General

'- “Services Admlnlstratlo_n Qrder Sectlon Wash-._‘_'_,"‘,_'__' 3
i 1ngton DC 20409 o

-«

.. .The Department of Energy has’ avallable for P
',purchase or loan a vanety of. auﬁowsual ‘pro- ;. -
- gramsregarding energy facts, conservation,and ' . -
’_-'-..avaﬂable sources of energy. The.free-loan pro- = -
‘grdms.are available. from; Modern Talking Pic-
! ture Service; 2323 'New Hyde Park Road, New =

- York: 11040. Audiovisuals. may_ ‘be purchased
current energy needs and participate when.and :
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 PUBLYC HEALTH RATIONALE .~

.. Excessive sound levelshave a yariety of effects-

..’ 'The decibel scale is extremely useful; how- =
ever, _-the"f-mathématigal -operations: differ from -
- those to.which we are ‘accustomed through nor-" -

~on people: Ay ‘important physiological effect is --mal use’_o_.f.“_l"inea_rsc_dl_(g'g,_. For example, the total - Euy
el ont hbaris e 8 ' ~-sound pxq‘ss‘mré{zleVel_'r,es'ul'tingofl_jov{ri\ two identi-- .,
.¢al sound sources would not be the sum of the -+
- two sound pressure levels in dB, ‘but ‘rather. ' .
- would be'3 dB higher than the level produced by -~
either source alon8. For addition of sound pres- . -

" permanent h ja';jir';g‘_impairment;-,Ih-f‘edl_lt::ational,:

o facilities, the main' effects are interference with
- _'_cpmmunication~ahdf‘distur_bance and annoyance
-due to noise (unwanted soynd). It has been

- shown that noise has a serious effect.on student -

. attention and concentration, causing students
" to'make more mistakes and work less efficiently, -

v

* THE NATURE OF SOUND AND ITS .~ -~

.- MEASUREMENT

' oseillation in pressure:above and bélow the am: .

--bient” atmospheric -pressure (sound pressure). s.
. The rate of pressurg oscillation is the frequency - -

‘which is measured as ccycles per second (cps) or -

--hertz (hz). A young person with normal hearing "

" will be able to ‘perceive sounds of frequencies
_'-_ﬁgtwe'én' approximately 16 and 20,000 hz at

_ moderate sound pressure. The sound pressures .

~ between .the threshold ‘of hearing, for normal

~ young people about 0.0_()002~'New:tbhslsqu'aré R
- meter (N/m?), and the threshold of discomfort; =
about. 20 N/m?, covers-a range.of 1 to 1;000,000. . -

~ This range .cannot be'_'::fsc_a'le_d linearly because
‘such a scale would be too long to be practical.

A simple mathematical ‘scale suited to-this range ...’

~of numbers is one ‘based on the logarithmof

the relative sound pressyres. The range. from-1
t0.1,000,000 would be compressed to a scale run-

ning from 0 to 6./ By definition, the decibel (dB)

represents such a scale which'is a'dimensionless
unit related to the logarithm of the ratio of a

sure levels of two separate raridom noise sources - - -
- nse Table 11. The numerical difference between - -
 thelevels L, and L, is used in Tablé 11 to find the - © . _
. value L. Ly is then ‘added. to the larger of L,

‘or L, to th-ain__th.e-resdlt‘_'of_"Ll- + Ly

ST ST TR S s P vTab'le"l'l_.' 'v:'l‘z{l')‘l'efbr COm:b‘i‘n'ing'Decib'el_.-ﬂevelsof;Nbisésfﬁ::“’,
~ . In‘air, sound 1s us_u_ally’descrlbed Intermsof SRSt NSRS

| -'-Decgé:reheejg-'petween 'y Niimber'of Decibels "~
© . ‘Decibel Levels’ - . to'be Added to -
Ly - Ly - . Higher .Le_y{e!v:_(La) o

B

26

o2l

. 187

ST ¥ 2
12
1.0 -
06 .
04
0.3

- .02 -

%

S

© RS O e O

10
12
14 .
16

3 'Iil'addi:tidhltb?responding'j;36‘iiié -rﬁagnitﬁde of

sound pressure, the human ear is sensitive to 7
the frequency of the sound. In order to approxi- .

" ‘mate. the ear’s response characteristics, the :

measured quantity to a reference quantity. The - i |

' - certain- frequency ranges. The apparent loud-

_ §:'8'we' attribute to sound varies with the sound
P

- reference quantity is ususlly designated as

-0.00002 N/m? in measuring ‘sound pressure

- sound-level meter .contains ‘weighting net- ¥

.works that give greater importance o sounds i

ssure and _its‘spgct;'al content ‘(the frequen-



e e

T -_cles of the components of the sound) Thls effect_:_.
" .is taken into: account through the use of the::
w7 welghtlng networks. The A-wéighting network:,
' . is emerging as'the measure most often- ut111zed'
-, in’objective and subjective studies-of noise: -

~In additionto the sound-level meter, there are

other more sophlstlcated instruments .which
- would be used in a moré detailed survey of the .
e ?-_-'--"acoustlcal env1ronment One: of these instru-
.. _ments is called an octave-band analyzer. It is .
-+ "used to determine how sound energy is ‘distri-’ .
- "buted with frequency: *The frequency range of
. feach band is'such that the vipper ciit-off frequen-
Ll ey is twme the lower cut-oﬁ‘ frequency (Flgure_ :

oAb e
i Flgure 15. Souud Level Meter and Octave-band Analyzer _

, achleve reductlons of more than 30 to 35 declbels .
i difficult and costly: -~ o .. '

‘Internal noise sources are bulldlng machlnery,

‘ air—condltlonlng equipment.including air-condi- °
e 'tlonlng air outlets, students walking in- class-'. '
" rooms and corridors, and students playing in_

gymnasiums or. using swimming pools and ele-

vators. To ‘control- these sources of noise, the
‘school building shotld be planned so that wall
. and ceilings areutilized to-absorb as much sound\_

. as posmble without deadenlng effects, and to
insure.that special ‘areas such as auditoriums .
“are acoustlcally aswellas structurally deSIg'ned
~-It'is important that shops, gymnasiums, audi-- -
“foriums, and band and choral practice rooms be"_ :
' located as, far as posslble from other teachlng'.»-.- )

. area 8 T ‘ . ‘ T

o ‘-NOISE LEVELS IN A SCHOOL

S

Typlcal nor,se levels in a school or1g1nat1ng -

_'from both -internal and external sources are.. f

o given in Table 12. It is shown that contintious

o mental Ind
upper 11m1 of 85 dBA for 8 hours exposure)

-

A B rl t ) Cian
we e O

- souncns OF NOISE

External sources of noise are heav1ly traveled .
- streets, railroad yards and tracks, airports, fac- .-
. tories, ‘playgrounds, and low:flying; planes. A
- =reagon for selecting a-school site where the ex-

" ternal noise level is not in excess of 70 decibels
is that treatment of walls and wmdows to

.r_.-

| .'exposure to noise above 80 dBA can cause hear-

ing loss. (the American Conference 'of- Govern-
trial Hygienists recommended an’.

Ta_ble‘ ] 2'l‘yp1cal Nolse_Lé‘reIé in__a School‘l‘: L

hio - -
1"s .- .. Jwooa o -
o Planer-. - Rock Music
10 eaft. - -] Lo

105 . J-Jointer (.. - .
: Power Saw . . .

100 (Radlnl Arm) ] Band Room 95;33 dBA Maximium Durlng N
95 - ] G., Forge - Pracllce (wnn r. Acouatlcs) ]
M .

. Continuous Exposure -~ -
Can Cause Hearing Loss: - -

WOod Shop Ducl Qolleclon

90 Ll
.85 "J Walder
80, B ) B
s . General Acllvity In Wood Shop (No Power
75 . .. . Equlpmenl - :
¢ 70 Clnss Room, (Elemcnmy School—-Froe Perlod)

. 65 ]Truck Tratiic (Fmay——?OO)

80", J Maximumi R déd--Schoo! Site (Oula'id_e)L,‘ 4
50° ] leravy (with aludenls) s~ O
. ‘_'.‘4'5 ] Avernqo Class Areas (ln Sossion) = ]
S 40" "] Ambent t Emply om) " .
. 35 ’ '

R

. '“School Nonse and Its Control ” Joumal of Env:ron- :

N
N

mental Health Vol. 36 No B, 1974. R e



S Ranges of mdoor des1g'n goals for the amblent e
- sound levels emitted from" mechanlcal equip-. -7
" ~ment are listed in Table 13 “Use 'of the “Noise- -
. Criteria (NC): curve” is'a'more precise method ™
?for establlshlng deslgn goals for satlsfactory"
- background noise inside buildings. It is helpful:
S ofine dec1d1ng where in the spectrum additional
"¢ effort is required in noise redué
" noise acceptable A set of these NC" curves is
“shown in Figure 16 and design goals are also .
listed in Table 13. The background noise should' ‘

~not be above these levels at the various frequen-

cies. In order to adequately mask d1stract1ng :
~'.“sound, the noise should not be substant1ally be- . -
_ low these .levels. To.use these NC' ‘curves, the -
~ ‘measured’ spectrum is plotted on the chart: Each- -
* band level is compared with these cury,
- the gne that penetrates to the highest NC level.
.. The corresponding value on'the NC curve is the‘

e NC rat1ng of the noise, - AT
: :'_.':.' Fzyurelo‘ Noise Criteria" cu}vés"l o

S T N N - o R
HENNSS=wn
@'k&{ixiz
CE, : \\\\\ < N\&

a - R . o C40
Ll \\\\\\:\
20, - -~ - -

10 ll ' I

483, s m\..,:soo‘ 000" 2000 ;,-kaooo"‘. "8000 | -

) OCTAVE BANO CENTER FREOUENCIES .

|Hz v

n to-make the '

Table 13 Ranges of Indoor Desngn Goals for the
- Amblent ‘Sound Levels Emitted from ’
: Mechamcal Equlpment"‘

to’ find ",

A0

. Preclsmn acoustlc plann1ng requlres the ser--
' “vices of acoustic consultants who should bé re-
* tained either by school boards or. the architect -

in charge of the school des1g'n perect The school

- authorities, however, can be awsre of ‘the gen- -
. .eral’ requlrements for noise in the school build-
-ing, and in:the plannlng stage can ‘require the
levels which will be acceptable when the bulld- e
" ing is completed. Some general requlrements for ,'
. good acoustlcs are LI c

.a. The reduct1on of transmxtted sounds to-

~”>‘"‘~"“‘"-~=m.

L Rangeof A Scale Range of NC
Type of Area : Sound Level dB Cntena Curve :

A'Classrooms A --yv"_v".35-_45 o ‘30-40 - [ S
.- lera"es . = '”35.‘45«. : . 30-40., -
Laboratories - - st 40450 v 35450 L
“Recreation Halls . - - ' 40-55 - . 8650 0 ot
- ComdorsandHalls . 40-55° S 35500
Kitchens Svr 40850 - T 40500 -

" .Gymnasiums . 40-80 - 3545 i
Sw1mmmg Pools - 45-60 - 4050 .0 . 0
: *ASHRAE Gu1de, Chapter 35

: ACOUSTIC PL)NNING

“levels which will not 1nterfere w1th hear- Vg ”

Cing. -
‘b.-Proper ¢ d1ffus1on of sound and proper sound
‘reinforcement. .

c Optlmum reverberatlon tlme

Reverberat1on is the pers1stence of sound in

| an enclosure after the source has stopped and is L
- . -aresult of reflections from the walls: Reverbera--: "~ |
tion-time is deﬁned as the time required for -
~ 'sound in a room to decay’ to 6ne-thousandth of
" theinitial pressure, The opt1mum reverberatlonf
. time varies with different types of facilities. The .
o rap1d succession of speech sounds; and the need " .
7 to detect the separate sounds, causes a need: for-f .
.a relatlvely short reverberatiomn time . for voice
. communication. On the other hand, the chor@lﬂ -
o concept requlres the blendlng caused by the ,sﬁs- P

'

Y
DNy
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T T

ta1n1ng of sound A longer reverberatlon tlme 1s’ ‘i;

therefore benefic1al S

- A number of vital pomts shouId be 1ncluded in-
the planning process The most lmportant is
that ‘acoustical problems: should be met at the

factory solution can be obtalned It.is better to‘

o reJect an undesirable site than to end lip with a o
* school plant which has acoustlcal problems that' )

cannot be resoived. - =
A second and equally 1mportant pomt is that,-

for acoustical. treatment" “of individual rooms;
however, observatlon of exlstlng bulldlngs sug-

the design phases ST«

' different categories of sound origins. must be

cons1dered‘ off-site, on-site, ‘within the bulldlng, s

approaches ‘most suitable to it.. For- example,
acoust1cal tile on the ce111ng ofa classroom can-
not help s1gn1ficantly in controlling noise. orlg-
1nat1ng from ‘an adjacent playground '

A fourth: pomt is that both wanted sounds and .
' unwanted noises ‘are being considered, yet a’
treatment for one will affect’ ‘the other. For i in-
stance, in an- aud1tor1um, the electromc magni-
- “fication of a speaker’s voice may also’ ampllfy'
- the distortion reflected from a curved rear wall:

of the room. - - :
" Finally," there are a number of waylfor the

archltect in the plann1ng .process, to plan for

wanted sound ‘and unwanted" noise: The‘acous-

- “tical requ1rements can'be used as the basis- for -
“'room shape. or electronic aids canbe incor- -
~-porated.,to- augment wanfed sounds. Space re-"

latlonshlp, dlstance level change, and absor-

" bent surface treatment materlals can be used to o : B

‘reduice.unwanted noise.

S It should not be inferred from th1s br1ef out- -
““line of the architect’s potentlal courses of action' -

* that the “add-on” solutions to acoustlcal design

< problems ‘are always inferior. However, ob- -
servatlon of exlstlng bu11d1ngs prov1des ev1-

. vol

_ .

dence that “add-on solutlons are. often used_'
when’earlier design solutions would have been™
“ superior: To this extent, there is a-need for a
- better coord1nat10n of acoustlcal determ1nants_
_' at each stage of the des1gn process S
earllest poss1ble state of de51gn and deferred to -
- later Jevels only when it is. certa1n that a satis- "

N

_,2. Acoustlcs and Slte :

At the t1me the school board purchases thef':

.-'srte, con81derat10n should be given to-avoiding
'nedrby noise producing elements — highways, °

/;"-'rallroads, 1ndustr1al complexes, airport ap-.
. ‘many of ‘the acoustlcal requ1rements of a pro- -

- gram’ should ‘be developed early in ‘the. deS1gnj
process There will, of course, always’ be.a need'V '

proaches, and the'like. The Federal Highway .

-Adm1n1stratlons recommended ‘maximum al-

lowable noise. level near ‘schools-is’ 70 ‘dBA ex-’

terior (Lyg - 10%-of\the time). States: such’ as’’

'Washington have set the limit to 60 dBA (
- gests that such “acoustical treatment” is too fre- . - gto 15

quently used i in an attempt to solve problems '

e " whiéh’ couild have been" better solved earller in and development of the surroundlng aréa‘as’it

: " might reveal projected roads; industrial com-

A th1rd p01nt s the observatlon that several f"plexes, airport - developments and other inCosii- -
' pat1ble zoning which would render what initial- -
1y may ‘be a. satlsfactory s1te, an acoust1cally-~

. and within rooms. ‘Each category, of course, has difficult site in the future."

of the time). Certainly this should also in-
1nSpectlon of a master plan for the. growth ’

5%

The size of the tract chosen affects the acous--;

tics ‘of-a’school. If noise. produclng elements in

the surroundlng environment can be kept subse-

- quehtly distant from the school by placing it on
~alarge site, this should be considered. A wooded,
‘site, particularly one wooded. at its per1meters,_

will help shield surroundlng noise; terrain fea- -
tures, such as hills, rises, and man-made earth- _

. works ‘which raise:topographical- shields at the"‘

-edge of the site, may also be considered. ‘
. Once .a_site has been ‘selected and the plan- -

' nlng process begun /further acoustlcal cons1der-'
: ations should be ralsed ‘ X

a. The bu11d1ng complex can be: pos1tloned on -
" the site so as to reduce the acoustical inter-
“ference from surroundlng elements, per- -
haps by s1tuat1ng part of the structure be-
low grade Or ellmlnatlng wmdows when"?'.

~ possible.- .
- b. Landscaplng canbe planned to, reduce traf-__ "
- fic noise and other disturbances.. :
¢, - Terrain features can be introduced to fur-.-.
L ther reduce .acoustical interference; earth .
B Itaken in: d1gg1ng foundatlons can be used‘

R
Y
-



to mold a hlll or rlse asa barr1er to external B

n018e -

ies;:and other “quiet areas.”.

e Playgrounds and athletic ﬁelds can be lo-.* :
' ', cated in remote ‘areas of the site or- posi-
““tioned so- that- acoust1cal barriers in-the -

- form of landscape, solid’ walls, or’ other
bu11d1ng elements separate them from
-‘academic spaces

R ' school

g Finally,. the. School Board can work W1th

- local . plann1ng agencies in develop1ng a

; masterplan which W1ll Insure acoust1cally L

» approprlate sites.

"'NOISE CONTROL

N01se must ﬁrst be controlled at 1ts source
+"-Motors, - pumps, ‘and- plumb1ng apparatus are,
' notorious sources of noise. The most sat1sfactory.'
“soliition .ig the introduction of ﬂex1ble connec-
tions in the: otherW1se metalllc -systems. N01sy
"motors and pumps may also be quieted by pre-- -
- -ventive maintenange. Noise created by sanltary :
" and .storm drainage can be reduced- by using .
- sound- deademng material -or res111ent connec- -
. tions between p1p1ng arid basic: bltlldlng struc-
_ture. - i
- Another pr1n¢1pal source of noise 1n a school ,
, bu11d1ng is the ventllatlng or a1r-cond1t1on1ng.
.. 'system fans, air ducts, and inlet’and outlet. -

. 'grllls In new bu11d1ng deslgn, air distribution

_ and retuin ducts ghould not pass through sev- -
" . eral rooms, but' should feed into a central duct

, "3‘5over a _corridor or similar area. ‘Quiet grills,

g motors and fans can be installéd. The stream- -

o l1n1ng of air transmissjon systems and the appl1-f
.- cation of absorptive materials to the interior of
- the'duct systém will alse aid in the reduction of .

- noise. It is important to locate air handling ma-

-~ chlnery so-that it will be as far as. possible from
L occup1ed areas, and to uSe 1solators to m1n1mlze

L » U]

;-shleldlng or 1nterpos1ng :

“airborne’ transmlsswn, in whic
.~through or around. the. partltlon ; perm1tt1ng ,'

: '_actlvatlng air partlcles on the op
. -Centrol of noise" transmiissior,
volves (1) minimizing the occurrence of air leaks

RN

The second cons1deratlon isinoise’ control
10ige- attenuat;ng
barrier between a.noise source and the person "
affected. Sound is transmitted in two- rays:. (1) .
air leaks

sound: to . pass through ‘and (2) di phra?gmatlc

ﬁtransmlsslon, in' which' the’ energy 'of sound. .

' "...waves causes the part1tlon to v1brate, in tum
: f Outdoor sitting ¢ areas and- c1rculatlon and

. ."waiting areas” associated with auditor-
“*” jums and cafeterias should be-located so as -
- notto mterfere w1th the qulet areas of the -

jte surface

_'transmlsslon of v1brat10n and nolse 1nto the '
‘ 2 . bulldlng structure LT '

d Parkmg lots entrance roads and school

. bus loadmg zones can be. planned to be as’

remote as possible from classrooms hbrar- ;

refore, in- -

usually found at. floor: and ceiling 101nts and

- dround openings and"(2) incorporating mate- -
" rials w1th low: sound transm1sslon qualltles e

In select1ng constructlon mater1als a common B
error is to suppose that a partltlon made up ofa" -

_porous, sound-absorblng materigl W1ll be an ef--

. fective sound barrier. In fact, th1s may tum out
“tobe a poor divider because it prov1des air paths )

' through the: porous’ mater1als o addltlon to
e transm1sslon through. air passages partltlons

formed of plywood,-thin solid plaster, gypsum

" board, and other light weight construction can -
. act as d1aphragms and become serious oﬂ'enders
Sin transm1tt1ng sound from one-space. to the
~ next. A heavy wall ‘will. tend to ‘offer. h1gh re- N
'51stance to v1brat1on because of its: inertia. A .
_.general rule of “sound: barrier_ construct1on is ',..

that the. amount of noise reduced i is directly pro-

.- portional to the. density of the material mak1ng
-up the sound barrier. In addition to using a
;sound barrier between rooms; the room arrange-

-“ment should locate the speaker near the source -

of noise. It would be an .advantage to have teach-,

.ers “back-to back” on the two sides of a: d1V1d1ng\"
. partition. In this way, one. cquld avbid having *
. students in the back. of‘a room hear and be dis-
* turbed by ateacher conducting a class immedi- : »
_ ately on the other s1de ofa: relatlvely poor d1v1d- L

F\partltlon e ‘

- The third cons1deratlon 1S, that of separatmg
the school buildings as far ag:possible from noise

« sources. A building removed afew hundred feet
. from a busy street w1ll rece1ve less trafﬁc n01se

. ‘ ‘_l, I\ . - B N - ._Il, . . \‘ ‘
. LR R e C e el
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s LDt

';_."than one’ whlch dlrectly faces a sndewalk ad.la'-;.

'v*fcent to the street curb. -

‘v ‘The fourth consideration:in sound reductlon .
- -is noise or sound- absorptlon Shrubs, trees, .

‘earthen embankments and masonry walls that "~
" have been" given spec 1! arrangement act as:‘.'-'
absorbers of sound as\do, grass turf areas and

'_;.denng vine growths Care should be taken, how- o
- éver, to'place plants in sich a way that ventila-

tion and natural light ‘are not reduced. If the -

- ground surroundlng a school'is generously pro--
- vided with turf, vines, and other sound-absorb-

‘ing media, reduction of noise may be as great as
'from 8 to 18 declbels (Flgure in.

-

oo

- Flgure 1 7 Sound Pmblem Soluhons

. S e
’

1| RebUCTION OF NOISE AT SGURCE"

Noise Source Area

. Quiet Area . .-

“'Band Room, Gym..etc. _
- ;:;-——Eﬂ:._

(4

11

(L1l
(i

. Aoddstfcal Treatment ..
- on:Wall.(Absorbent). - "

¢

" Solid Masonry . ©

_Classpoom, Library, etc. -

;o

sch°°| .. ‘ ‘_ ‘

' REMOTENESS FROM NQISE SOURCE .

Distance o

- Noise Source -

N
[N

S e R E T ABSORPTION ~_'_. A
RS C . .o LY WallBarrier S

. EER L ) ] Absorptlve Screen Plantmg
R : . Planmng ’

i"Emba‘nk'ment -

“Noise Source ',
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W}thln the school bu11d1ng acoustlc tlle is
w1dely used for sound absorptlon Constructed"h

" -of fibrous material; this tile may be obtained 1{1

e1ther flat or- perforated forms, “‘which’ can be'b
readlly applied to wall and, ceiling ‘areas.. ‘An-

- other method of creat1ng a sound- absorblng sur-

SOUND SURVEY

Usually the s01ence of acoustlcs is one whlch_-
' requu'es ‘the services of an individual trained in -
thls field. However; the-school- superlntendent.*""
‘. or individuals in the science department cando-
- much to determine the -general -noise :back-:
grotmd and make comparlsons between ex1st1ng

v - and desirable noise levels.

. .:In-a 'general sound survey, a sdund levelt'
"meter i is-used. The operator reads d1rectly indB

the sound level:at the point where the measure-

r_ ment is béing taken by selecting the proper-séale .

-and’ welghtlng network. Measurements should
“-be taken at various locatlons within a réom or an

" outdoor space so that a true picture of the over-‘v"-
- all condition is obtalned Contour maps of sound .
. levels may be prepared and will be fouind’ help: -

. ful'in analyzlng a'noise problem. For more com-

.- plex noise analys1s an octave-band analyzer may
“reveal ‘that the sound is loudest in the low fre-:
-'quency, range” where shleldrng is"difficult,”or .

that the intensity- 1$.greatest in the high fre-

be Effectlve in reduclng it o

. -

SPECIAL REQUIR’EMENTS

»l Classrooms

-In the design. of classrooms 1t should be re:

membered that -long, - narrow rooms are_less"
: satisfactory than those Which ‘are more nearly-,
+ square. Wall and cellmg construction may bede-

signed to. absorb 30 decibels of sound or more. Of
great 1mportance is the control of echo or re-’

_».verberatlon wh1ch may result 1f walls and ce11-’.".. =
- ings‘are of a’ very ‘smooth surface texture Long
- reverberation ‘can ‘interfere with" speech.'Satis- -
. factory reverberatlon 1ntervals fora small roomf“_ .
.. are between..75 and 1.0 seconds.. Reverberation: 5 -
- may be controlled in a room by absorptlve and % -
face is to give'the plaster of walls and ceilingsa:
rough finish. Speclal ‘acoustic plaster can also be. .
" used. It should be mentloned that ‘the average R
noise level can be reduced by-. 1ncreas1ng the .
absorptlon of a rq;)m but: the acoust1cal char--',_ '
acter of the room occas1onally may be adversely =

reﬂectlve surfaces 1nclud1ng obJects clothes

~drapes, or other: soft materials. Control of re-f,‘.'-'
- Ijverberatlon is. also .achieved when acoust1c title.  --
-is applied to the wallsor ceiling. It is very. 1mpor-' I
tant that partltlons between classrooms be care-:'.;
~ fully.and. fully closed.at the top to, prevent the -
~"-,-'7'}tran3m1ss1on of sound in ce111ng spaces.” "

| ,2. ,_'Audito_riu'ms

.3, Musnc Rooms

. .
e

, The sound requ1rements for mus1c rooms are [
s1m11ar to'those for an audltorlum Proper acous-
: _t1c design. should be prov1ded by those’ who are -
- quency range where i 1nexpen51ve shleldlng may' {;::ex‘perlenced in this fleld. A general requirement - e
Jaw. 7 is to avoid. placmg absorptlye matérialnear.the

. music sourcesto-enable the peoplé who areplay- S,
- ing ‘to more " ea81ly dlstlngul,sh each other’s ”

' music; Usmg smooth surface floors and panehng!; o
", nearthe player’s platform is desirable for reflec--
.- 'tion of sound. The music room is a.source of noise, .’
" which ' may be. d1sturb1ng to other occupants of i
the building. Therefore, the ‘walls.of this room. |
) should be qu({ally deslgnedwso that sound pass-. - ..
'ing through the walls is attenudted. to the levels ™
.‘reqmred by ‘other. occupants of the blllldlng If

the muslc room, together w1th the gymnas1um .

’ _-...w [

' f;_49 .

The acoustlcal deslgn of aud1tor1ums is a‘ .
highly specialized science, and a. re11able acous- SRR
tic consultant should be retained for this pur-
“pose..In general, the.ratio of: length to width of.
‘an-auditorium should be about 12to 1, and: the
‘walls‘and . ceiling should be designed to givea |
. beneficial reflection of Sound: The volume of the " .
" room_ should:be rio Takger than i necessary; and’ - 5
- most; auditoriums: will require: publlc address "
: systems ‘Thefe is a great difference in the acous- -
"tic properties of an auditorium oecupied by a
. speaker only arid one occupied by a.speakerand’
- his audience. In the latter instance much of the‘
'-sound is absorbed by the audlence



5 ' dafeterias .

4 Gymnasmms

lockers and/or sw1mm1ng pool can be placed ina"

separate wmg of the school building, the major
1nternal noise-sources of the building will'be set.-

apart and construction needed for sound shield- -

. ing will be, minimized. Another feature of music
" room construction is the: so-called splaylngf .of »
" the ‘walls' angd ceiling. This means-that walls,
celhng, and tIoor are not. parallel producing a’
.condition in wh1ch sound waves are broken up '
and do not reflect back in the direction they .
'origlnated Asin other rooms, rough1ng “the sur- -
:face of the walls or prov1d1ng soft materials

wrthm the rooms  will: ‘help to absorb and, deﬂect

o *sound waves, and thus control the acousttc prop.-
o ertles R D

It is 1mportant that the gymnas1um and ad_]a-

_cent locker rooms be as remote as possible from

e classrooms Ideally, they should be located in a
separate w1ng or, if poss1ble, a separate bulld-,'

. ing:The celhng in‘gymnasium areas should be .

acoustlcally treate
Sw1mm1ng pools are’

1f ﬁnanclally fea31ble
“the“same category as:

_gymnasiums, and. the1r ‘acoustic propertles-“' :
“should be des1gned in accordance with the gen-

eral requ1rements for: thls type of space

ot

.-

The cafeterla, w1th its buzzmg, mealt1me
sounds, presents an acute acoustical problem

“*‘acoustic tile on walls and'celings in the dining

- .and service areas, but the type of tile ised must-be -

S zcleanable An_effective material for noise con-"
trol in cafeterias is suspended, perforated metal

pan celhng wh1ch may be cleaned by removal of

."“

the pansi In kltchen and partlcularly in dlsh--_'ff-j:
washmg areas; the- clashlng of dishes, glasses L

.~and silverware produces much noise. The room' "

~ housing ‘the. dishwashing. machine. should be .-
adequately sound-insulated and also be pro-

v1ded with ceiling’ surfaces of hard sound-‘?'

absorblng materials such . as removable per-.

6 Health Rooms

It is 1mportant that any area or room set apart_f-.%;-"?"

@},

'_.’.forated metal pans. These should be made ‘of *
““noncorrosive matenal Such as alumlnum to pre- L
;. vent rust}ng e - L

for ‘health- examinations -bé made: as quiet. as.
poss1ble to permlt effective’ consultation be: .

* ".tween nurses, physicians, and patients; as'well -
~ astoafford a place of quiet for patients. For. this

. reason, health rogms should have a sound level
below 45 decibels, and belocated ina: quiet part >~
- of the bulldmg away from gymnasmm and‘f B

mus1c ‘rooms.

Audlometer rooms should be sound treated to

produce noise levels, not in excess of 40 decibels: 3.

and as'much below"that a8 feamble ‘The'room"
" should be faced with acoustic tile;: ‘and its walls - ..
* designed to prevent outside sound leakmg into .

the room. Audiometer rooms should be provided

“with acoustically designed. doors ‘which- are'_.'

avallable from several compames voe

7. Ernstmg Structures

TEi8 ev1dent that the best method for re ducmg"_j

nolse is to build. control measures info a-new - -

) "» structure. However, if the. pr1nc1ples discussed
The problem may be-alleviated by the use of .

‘above are utlhzed noisy situations in exlstlng L

buildings may be diagnosed and corrected to a

- degree that will be beneﬁclal to. occupants. The -
-:gound levels ex1st1ng inany room may be readily . -
‘determined,’ and .many 51mple steps may beg"f:'
taken to reduce undes1rable no;se. S




PUBLIC HEALTH RATIDNALE ._-,_"":_’ S

ﬂuehce ‘upon the lives of children. Safety, in-
cludmg fire safety, is the' responslb}llaty of the
board of education- and ‘§chool adminiStration. .
These groups have 4 'moral and legal responsi-

: mental hazards. At the same time, they must
" offer ‘students. planned educational opportuni- -
ties'to develop proper hablts attitudes, skills, -
“and- knowledge related’ to safe and effective.-

hvmg The" ‘school’s, responsgibility for the" ‘wel-

' fare afid safety: of its students beglns when the. -
s.chlldren leave home for classes and does not end :

unt11 they return;

Acc1dents are the leadmg causé of death m the "
age group 1 to 38. Accordmg to'Natiohal Health-
Survey estlmates, 5,993,000 | persons aged 6 to
~16: years ‘were mJured during the perlod 1971-"
1972. For, the same period, an average of -
© 15,116,000 school days annually were lost due to

accldental injuries.

~‘and'55 were" pedestrlans éither- approachmg or

leav1ng a.loading zone. More than half of the .
. student pedestrian victims were struck by the ,‘

: sc 100l bus they were entering or leavmg

.ccidents in and around schools accoupt for a0

- large number of injuries ‘treated in ‘hospitals: =

__and clinics. In‘addition, many- unreported acei- .- -

- .dents occur which,, although minor-in ‘nature, .
: -'create a danger of 1nfect10n and other sermus S

K ;after-et’fects

Fire hazards. constrtute a. ma]or threat m_"’

’ :sch
sch

ls ‘During.1974, 24,100 fires occurred in

et : o S : R s "

" Chapter 12
S ;-;_5 INJURY A_CONTROL

N of 99 mllllon dollars Many school fires'occur
_ = . f-after the students 'have gone home, but:a day-'
‘ ' ‘ LT E ',tlme fire,- such as ‘Chicago’s Our Lady of the. .

' “A safe SChOOl env1ronment has a profound 1n- i ,Angels School fire of December 1 1958, whlch

" cost 94 lives, is evidence of the senous dangers

and colleges resultmg ina property loss_

: R
. _# PRI

" When' disastrous school fires: occur;. they

L

deeply affect the physmal ‘mental, and emot10n- S

- al health of-thé" dort ity A t st
blhty to maintain a school env1ronment that'is - - ea mmurity great strain on-

- as'safe- as possible from fire and . other. environ-; ..

such’ public resources as ‘medica ursing,-and -

-

‘hospital -services” for emergerrcy;*treatment S CRERREE

wéll as on* famxly and com-

FmEpRevENTON
1a. General - e

. < ‘Accidents mvolvmg %chool buses were re- . . .
sponslble for 200 deaths in 1974. Of the students
kllled  about 35 were passengers on school biises

L
'.,r‘

(R I
gt :

.a. Bu11d1ngs where the walls or- cellmgs of

,combustlble finjshes.;- a A

. - lead to (1) areas- with combustible wal
. "‘and finishes or (2); storage areas’co:
- . taining. combustlble materials.

. ¢. Buildings of wood construction w1th
o students housed above the second story

Cexit other than inside’ stan'ways th:tﬁ
1

';:1' .

- felt 1mmed1ately Non-fatal injuries may fre-

. .quently require. months;:even years of: treat—: ,
' ment, with. consequent stram on public faclhtles
‘and: finances; ‘a§

. mlmlty life.

An addltlona consxderatlon for admmlstra- ':;' o

‘ tors is the Occupatlonal Safety~and Health Act -

“.(OSHA) of 1970 which was designed to-insure - "
safe and ‘healthful workmg conditions. for elery

- ‘worker in‘the nation. Provisions of thls Act apply

" to faculty and staff in all schools R

_ Each of the: followmg condltlons is sufﬁclently '
-serious to warrant’ dlscontlnulng the use of ex-

‘ _1st1ng buildi gs until the hazardous condltlon ig-

. _corrected ﬁn : L . _ Lo

'

_exit-corridors are surfaced w1th h1ghly

~b. ‘Multi-story buildings w1th No. means of -'



M :.:Spacea and explode Ll J

- e e Buijldings with exit doors to the Outsldef' SRR
.. .that cannot be readlly op&ed from the R

' 1n81de

Envu:onméntal defécts;.ln-;. eslgn, construc-

-~t;on arid’ equ1pment account -for many school - -

fires;" nevertheless a great’ number are also;
_caused by ‘human error, negligence, or. arson. “.:: .
- Many- schoolfires can be traced tOrelectmcal. L
:problems such as improper connections orover- © -

“loading wiring systems. Flres mayalso result: v
“from “improperly* 1nstalled or ‘defective equip-. - " -
‘ment, especially heating or cook1ng equipment, - “
and to. human fallibility in using:such devices. *:
_ References on env1ronmental fire safety 1n_. .
;_school bu1ld1ngs are avallable' fromb B P

(1) Natlonal F1re Protectlon Assoclatlon-

S (NFPA) :
e B0 Batterymarch Street
Boston; Massachusetts 02110

o tion)

A Method ofM Furing  Smohe. Denszty,'_
Y NO 57 9 January,_..'-_--

" NFPA: Quarte
‘;”;'1964 A

zlzary Protectwe Szgnallng Systems,' o

FPA Pamphlet No.-72B; 1967

. ":Fzre Dbors and- Wmdows, NFPA Pam—‘ 1 o

:phlet No. 80, 1970 *

‘Y'A‘Inczner‘ators Rubbzsh Handlzng, NFPA .‘

o Pamphlet No. 82, 1972

S Installatzon of Gas Appltances and Gas. -
-,.,Pzplng, NFPA Pamphlet No 54, 1969 ."_ _

: Installatlon of Portable Flre Ex{in-

o .l‘guzshers, NFPA Pamphlet No.. 10,1970 "
o Installatton of Sprznkler Systems NFPA"'-';_‘._

Pamphlet No A3, 1969 CAE

» ";’_"Installatzon ofStandpzpes and Hose
. tems, NFPA Pamphlet No, 14, 1970

o 'L,fe Safety Code, NFPA Pamphlet No

\\101 1970 - o L

' _d Bu1ld1ngs w1th unventrlated space be-f
- low. them. Gas may collect 1ncthese-'v.

NFPA Pamphlet No 72A 1967

. NFPA Pamphlet No. 225, 1969

:_'-'_"ANatlonal Electrz,cal Code,
; -f_.'Pamphlet No.: 70 1968 ‘

. tems; “NFPA Pamphlet No. 7; D, 1967.

- .Pamphlet.No. 80A, 1970

. No.'33,1969"

Standard Methods oszre Tests forFlame
.-Resistant Textiles.and. lems, .NFPA}.,' :

‘;Pamphlet ‘No 701, 1969

-_ - Standard Methods of- Flre Tests of Doo,._.:".-"j.',.
._Assemblzes, NFPA Pamphlet No 252,

1969 - .
. .?.-Standar

Lo Ventllatton of’ Cooktng Equzpment
NFPA Pamphlet No. 96, 1970

. UnderWnters Laboratorx.es, Inc (UL)
207 East Ohio Street
" ’UL Buzldtng Materials Ltst 1971

'1970 B A S

$

' 2.‘:C'onstru‘ct‘ion and EQdipme'ht s

Tlle prlncrpal elements of school ﬁre safety

quate means’ of escape There are . ‘national -

v _,._'_‘v

'."";Proprzetary Protectwe Szgn llng Sys--.

. Fire. Dampers, UL: standard No: 555

"Local Protectwo Szgnalzng Systems,:' o

, Methods: of Test of Surface Burnmg,d
*Character,zsttcs of Buzldlng Materials,

NF,PA; -

i."Protectzon from Exposure Ii_'zres, NFPA. i

_ ".-_'Spray szshmg Usmg Flammable and‘:"
i '?".CombustlbleMater;als NFPAPamphlet:. _

:.Types of Butldmg Construc--t" ,‘

'-'.Handbook Of F ire Protectzon (13th edl-' o tlon, NFPA Pamphlet No. 220, 1961°

i Chxcago, Illmms 60611 s ,"' '; .':"'k

- UL Fzre Protectton Equzpment Ltst 1971

»c»,.

; "are intelligent use of combustible matérials,. -
adequate exit facilities; and fire compartment- .
ing to contaln and hmlt fire growtk and spread. -
' _Archltectural deslgn is even more important.to "
- fire safety than use of fire-resistant materials —
'the most lmportant factor is provndmg ade- "

- standards apphcable to each of these elements -



- School- fire ‘protection must. begin® w1t
'.".planmng oft the bulldlng, it should be an esse
~ tial factor in_ any remodellng program an

be reduced to a minimum. .
< When' cllmatlc conslderatlons and budgetfp% 3
» E.m1t an ideal way to build multl-story schbolsus_ :
- to-have.every classroom open into an’ exte“;lor,,_
- single-loading passage ‘or gallery: All stairs

- shoyld open from the exterior side of: these: gal-
. In‘this type.of' constructlon, there wotild L
“bé no intérior ‘cgrridors,or stairs: In ‘any school -

bulldlng, constructlon generally should folld‘w

len

.

the pattern betow: :
Tl A Constructlon should be as fire-reslstlve ..

poss’ible . ”
b The buxldlng, should b "'one st
_.height 'and'j never exceed two:

c“ :All doors opening it central corr1dors,“ f' :
Y lth:_'-'.:'. - '
T "fsufﬁclent thickness to resist: the. %es—‘j-'

" sure.of. expandmg ‘hot’ air: or gases. If .
* , wpossible, every classroém of a one:story . =
-+gchool -should have a door leadlng d1-

should be of fire-rated construction

'-'T(

" rectly: outdoors"‘ MR

d ‘Exits shouldbe easy" to ﬁnd and reach
. THere should be a main, protected o
“escape route and’ an alternate route - - ¢
f'rom each. occupled ,space in-the build- - .
mg Doots’ should be. equlpped w1th.._.'

“‘panic. hard\ware ” A revolv1ng .door
should not be.used.as an.exit.
“e. The heatlngplantand fuel storager m

~ . school proper. If located within the
. “building; these facllltles should be com-

pletely enclosed . by firewalls and self-

- closing firedoors, (Heatlng and ventit

- lating . equlpment require -proper safe-
guards,gAll heatlng equipment should

—~

- be installed in accordance; with ‘appli- "

S

. . .
R

cable standards ‘Fuel should be stored
' as: recommended by the Natlonal F1re' :

“Protectlon Assoclatlon Pamts and sol- -

.-}vents used in art instruction should be "
f-.open ﬂames and kllns B

l

e

the?

he;al integral. part .of “all-school- plantff‘
e $1it programs. Schoolactlwtles should .
‘be. .Qé.pl’anned 'that creation of ﬁre hazards W1ll‘_;v‘.-.

!

_ should be located preferably outside the<. =

- . stored in metal cabinets away from

f Corrldors and stalrs 8 uld vbe ﬁre re- *:_;j:
_sistive and shoxld’ teet standards ; as to .-
Yy n._t}n}?ber, location, width, size of risers, Chl
treads, ralllng, and’ lancllngs Adequate;-:
- provisions for the handicappeéd, such as. ..
‘ramps. instead- of stairs, should’ be: ine
“ corporated into the construction. (Ap-
. pendix C), Unless they are properly de- ..’
31gned and located, unenclosed stair-~ ot
Joways should be eliminated, because i
 the event of- fire, they often ‘act. ‘as
-flues which rapldly conduct smoke
‘gases, and flames to' .upper - stories.: Sy
" Stairs:should’ lead: dlrectly t0 the,put:
doors never down into a basement un- -
» less there'is a direct exit there because,.; LT
. in panic, students may. bypdss the-exit: 7%
. Stair enclosures. should be so- deslgned' P
- ““that they canmot be used, for:storage.’ .. . .-
g _Adequate fire protectlon equlpment e
~‘should be provided: Automatic sprink- " .- "
Iers should’be used as recommended by . .
- national ‘and. Jocal fire codes. Fire ex- =
. tinguishers of the proper type should be' Crec
- furpished in adequate numbers: andin - .
~accordance with - applicable- standards .
(Flgure 18). They should, be promii- "«
nently located ‘and _easily accessible., ' -
_ Vaporlzlng llquld type- fire extin-" A
;¢ guishers should not be used; snd any ' .
o ex1st1ng extmgulsher of' thls type:-_- s
should be removed L S

thure 18 ‘Appmved and Easily Accesscble
- Fire Extinguisher T




h Electncal w1r1ng and appllances gas defects in all school bulldlngs by e1therthe State._--'.
- piping and- appllances, laboratory-' ;ﬁre marshal or local fire. authorities. Self-ln-
equipment; audlo-v1sual ‘equipment, __'_:.';spectlons by local staff, periodic 1nspectlons by .-
and school. shop equ1pment require spe-"_f{ ~the fire, department and the rating. bureau, and -
_cial ‘safeguards . because they. contain’ ' such special inspections as are needed or can. be . -
- many fire hazards. Kilns should be pro- .f}'_{prov1ded by boiler and electric wiring’ techni--
. tected : fromr wooden walls and other,v. - -cians*are in’ order Other out31de assustance"-;,,
combustlble materia : i ~lm1ght 1nclude insurance. 1nspect10n bureausand : .:
Automatlc ﬁre detection: equ1pment de-_-_‘ :.»;local repreSentatlves of fire and. casualty 1n-7-f;_:'
: slgned to provide prompt ) notification of - . surance- comipanies. Public. health -authorities,” -
7.7 firesin'its [incipient stage is desirable including env1ronmentallsts, usually have. the = -
e ‘to enable students and -teachers: to "~ authority to require that schools within their. ' .
o j-' escape a. burn1ng bu11d1ng before EXltS”,,‘ area. not,, conta1n hazards to -the health and:
- ‘are:blocked by smoke and fire: Seyeéral ,"{"safety of chlldren, and’ may ‘be requlred to.in:.
“eéxcellent types are available. ‘Some are spect school buildings perlodlcally ‘The  ulti- .
“sensitive -to smoke and gas, others to -mate. respons1b111ty rests with’ ’the super1n-'
'smoke alone of to heat or flame. Alarm' 'tendent of schools and his school board. .
.'-' systems should include manually op-'.; .
~ erated stations. The fire .alarm.system

" should be separate and distinct from the

' regular slgnal system: Fire alarm gongs r

_All such: 1nspectlons should be followed_b’y o
wr1tten reports which serve as a basis for .-
'maklng corrections and- for ‘protecting local -

'school officials: ‘Where needed rehablhtatlon.

-and) warning devices should have a tone™ . programs should be planned to ‘correct: ex1st1ng S
‘different from other alarm signals in defects. Where-defects cannot be corrected in =

. the-building. A separate recall signal - existing” buildings because of their nature or
-+ 'should be used so that students will not. cost the bu11 din gs should not b e used R

Lo m1stakenly re-enter a burning build: - -

-ing. If possible, fire alarms should be of " NO SCh001 bulldlng, no- matter hOW well f"}:;.'
“the type act1vated by a. detector w1th planned and constructed 18 ent1rely free from'
-indicator'in the nearest fire: statlon, - :the hazards of fire: Even fire-reslstant bulldlngs"

" j. Elevator shafts and any other floor “will contain combustible material. Good house-‘_f}‘{'-'_
, openlngsthat would allow fire to spread ;keeplng and. ma1ntenance cannot be over-. o
" frorh story to. story should- be enclosed' emphasized and call  for the hlghest level ‘of

Y with' ﬁre-reslstlve enclosures : — performance in 3uch tasks as cleanlng, rubblsh
'k In the. event of fire, means should be *'and ‘waste’ removal 1nc1neratlon, storage of o
- prov1ded for quickly shuttlng of fans in’ : fcombustlbles, selectlon and care of decoratlons, e

‘the. ventilation and air-conditioning. . handling of" ashes, maintenance of electrical )

system Smoke detection dev1ces placed',: 5 equlpment -and handllng Of ﬂammable llqulds o

in the ducts: are des1rable 1n larger o Sprlnkler systems fire equlpment and alarm'

bulldlngs L jsystems requlre rlgorous and frequent 1nspec-'.
1 In the event of fire, w1ndows may be ‘a’ L tlons :

-~ last resort of escape; nevertheless, they " The school adm1n1stratlon staff should or-
= ... -should belarge enough to permit egress - - ganize and direct thorough fire-inspection pro=": ti
L, by occupants and should be. operable~':_.- " grams within the school, and the teaching’ staffa_ =
= ~~ and w1th.1n reach of. those occupylng thel'; _-should assume responsibility for safe conditions " .

S TeomL s ot T 5 in thieir areas of operation, being’alert to fire-" -
< _ f St o Y Uhagards throughout the buildings as well as'in.: .
3 InspectiOn_and Housekeeping'» L ,f ~ " their classrooms. The custodial and: mainte-"

R : mnance, staff should be respons1ble for: makmg o
. Most State laws requ1re a system of perlodlc certain inspections -and should part1c1pate 1n, o
i lfire safety 1nspectlons for structural and other - plann1ng for fire safety ERE TP

s




i The prmclpali
'.',teachers -all-have a responslblhty for ‘insuring

- -ture and seeing that' nothing is’ placed either-
.,,,,'-,temporanly or. permanently on sta1rs .or:in
halls;: comdors, or. exlts ' R

; -4 Supervnswn and Educatlon

= Protected exits must be plentrful and readlly
+ available, alarms given instantly when threat of -
. fire'is’ dlscovered and the ‘building émptied.’

e 1mmed1ately Educatlon in ﬁre safety is, there- s

; fore, ‘a necessity. -

,_Protectlve features bullt mto bulldmgs and
i reasonable ﬁre safe environment: ‘are not -
“enough. to protect schodl children if, in. emer-

o gency, they and the adults in the bulldmg = -

.principal, classroom teachers, visiting teachers,
. custodlans, school nurse, cafeteria, .and- other

+ - ‘employees — do not Know. thoroughly the proce-

+duares requlred for emergency action: or do-not
- have periodic opportunltles to. practlce ‘these
. procedures- and to rev1ew how well they work in -
;'l-?practlce drill; - AT
.. -A'program’ of fire- dnlls should be set up to
.-.'prov1de for all _probable emergencies: to insure, .’
-.in the event of fire, the safety. of all persons
: -when leav1ng the- bulldmg and’ to' make fire
drills as ‘nearly automatic as posslble A system
* for reporting fires must be: establlshed and-an
;'ieducatlonal program set up to train every
.- teacher and student i in: what to do in the event
'-:"offire BTN S :

.éSAFETY

L Ge.neral 2T S

Ma.ny factors must be cons1dered 1n eval-,v.. S

- uating a school ‘environment for- safety. These .
* ‘include the selec ion 6f the ‘school site, student .
) ‘transportatlon nd motor vehlcle safety, ‘proper .-

- construction,’ and mamtenance of the’ bulldlngs
* and playgrounds, and safe practlces followed in
' the. bu1ldmgs and on ‘the grounds Soine facets
“of safety in-‘the ‘school environment are men- -
~tioned in other chapters but ‘because of thelr ‘
Mportance, they may be re-emphaslzed 1n th1s T
‘_-'7'chapter e Co

ustod1an students, and

v 1_',proper storage of cleamng materials and furni-

A safe school env1ronment 1s dependent Upon'
" the commumty 8 w1lhngness or ability: to pro- -

'vide a site, structure, and equlpment that .

conform ‘to - adequate safety standards ‘and to

establish. approprlate safety measures 'I‘he‘ o
,__..-_-_".'school admlnlstratlon necessarily assumes re- - ;
.= sponsibility. for makmgthese needs knowntothe.'

*' - community and for supervmmg adequate maln- N

'.}tenance e L

Structural safety in’ deslgn of the school

‘plantis the responsibilityof - the" archltect

. 'Local and State building codes usually regulate
‘ _constructlon of foundations,’ -walls, roofs, elec- "
"1 trical wiring, interna] finishes, ex1t doors,‘

plumbmg, and: heatmg equlpment
‘Building : contractors ‘must - follow: through
* with: ‘sound construction: pohcles Installatlon of -

-strong and safe ‘basic equlpment is essentiali#,
, ,_'_However none of these car insure a safe school

.environment unless mamtenance standards dare

) 'hlgh and supervision v1gllant A partlcularly

4d1fferent problem is how to increase safety
- features in existing: bulldmgs by modlficatlons
'.jwhere replacement is not feas1ble R

a Pnor to s1te selectlon for a new school a-

- check should be made w1th the State ngh-

R wayDepartment about new hlghway Or ex- ... oy

. Pressway routes, and W1th the Federal
s Aviation Agency regardmg New-:0r .ex- .
panding airport, fac111t1es ‘which - ‘may be. -
* planned; In cases’ of older. schools, where. *
“some of these location hazards cannot be L
-‘"‘,ellmlnated hazards should be. mitigated : -

Ry

¥ traffic control. devices, or by alteration: of
: - traffic flow. It'may be adV1sable and neces- :
" .'sary to relocate the school.. Cn

bii:-Locatlon in- 1ndustr1allzed areas ‘or near
" main highways, railways, or. take-off and <

" landing paths of airports should be avoided. -

- c. The school sité should be away from ' .
- -sourcés-of dust;’ smokg, gases, and heavy,’ B

" unpleasant odors such as alfalfa plants, .

" .feeding lots; cement works, refineriés, . -

' '_above~ground storage. tanks,. and other ~ -

hazardous or d1stract1ng condltlons .

by overpasses or: underpasses by fencmg, R



- d.. _Grounds should be as level ‘as poss1ble ex-:

Cept where certaln terra1n features are .

-7 . necessary as acoustlcal barriers. ‘Hilly: or,? : ', '
" gloping grounds requiring retaining walls or :

" terraces multiply the hazards to students. -

".Grounds should be’ cleared of all obstruc- .
’:vjt1ons, stumps stones, accumulation- of
ﬁ'f..trash open’ pits, and anything else: thatq _
. _.might cause: m]ury “Weeds must be regu-.: .-
7 larly cut'to prevent a coarse stubble from

“cleared from the area Proper: gradmg to.
- drain off surface wate e IR
.."’.School sites should -also be adequate 1n._.'_.'
L i 1',s1ze and shaped to prov1de max1mt1m play

ground space; Ground areas of éxtremely . .

. small sites dre generally overcrowded'and *
 recreational ‘opportunities limited: Fore-
sight is requlred to_anticipate needs for
- possible expansion in the future. : o
ounds should be: protected from
:ad)acent itreets, service roads, and park-
. ing areas by substantial fencing. They

" should be.enclosed, by ‘strong,’ durable_ :

-All play

developmg All\p01sonous plants should be

‘essential. :

:/ " fencing of woven wire or equivalent ma-: -
" -, terial, with-a minimum height of 8 feet.
o ‘Materlal should be such that it will not in- .

. Jure the child who comes into contact W1th

..+ " it. Tt is désirable to have the: playground' T

. located immediately adjacerit to the school © -~ =

buildirig- and to provide ‘a. separate play

. area for smaller children: ~Surfac1ng of |

. playgrounds should. permlt use in any_r* _—
~.weather and should not:be too ‘abrasive. -

’Grass i8. generally cons1dered to be anm- 'f _'
, -1deal surface material for playgrounds but -

o ~where thisis not p0381ble, smooth asphaltlc-

. - surfaces are considered adequate Black-’
- top also prov1des an all weather. surface,‘- -
it absorbs heat; causes snow to melt’ rap1d-__" "
ly and water to evaporate quickly, and is
resilient. A level surface, except for drain-
-~ age needs, is best for playgrounds where:
~-children are. 1nvolved in- organized games;-." o
- or-group : ‘activities. The sections to be used
for partlcular types of actLvlt1es should be
) 'separated in a way to avoid. 1nterference ‘
‘Many accidents occur around fixed pIay- o
. gréund equipment.-This may be partly be-
' cauSe the equlpinent is 1ncorrectly placed o

o

e

1t may also be due to 1ncorrect 1nstalla-
. tiom, poor malntenance, or - 1nadequate
. supervision. Playground eqmpment should -~
. be éarefully selected and- properly’ placed
© major equipment should be located out of -
- the natural’ “pathways of traffic.’ ‘Play-" -
~ ground equ1pment should have supports of ~
galvanized or pa1nted metal, and be firmly: -
. ‘_-anchored in ¢ement. Erosion around these -
- fodtings should be correéted and prevented e
“See-gaws.should haye . guards to prevent -
- 'the boards from hitting the ground: Steps "
leadlng ‘up the ‘slides should have hand-' ;
ra11s Swmgs offer spec1al hazards which
. can be minimized by ‘using, seats of hght;% -
welght matérial such as belting, rubber, or” L
" ‘heavy canvas. Whatever the type of appa-."
ratus, careful instruction in its use, as well - -
" as in matters of courtesy, caution, and con-
s1derat1on for others, will'reduce i injuries."
. Close supervision of students during play -
penods and regular maintenance of equip- "¢
- ment will keep accidents at a low rate. A.‘_‘ -
good reference on playground. safety a8
Play ‘Areas, publ1shed by the Natlona
~‘Safety Council." .
h "When' placed under playground equ1p- i
ment, some non-packing material'such'as ~ -
© sand or sand and sawdust will help break
" the 1mpact of a fall. Other materials may_'-'f';f
‘prove more deS1rable, however, depending . -
upon avallablhty, cl1matlc cond1t1ons,_
-~cost, cleanliness, etc, Whatever the ma-'
~ terial, it should serve, to minimize m]ury .
~from falls.” : T
Sw1mm1ng pools should be equ1pped w1th
', decks of non:slip ceramic tile or of con-l;- :
crete ‘With a non-slip finish and easily ac-.
.'cessible ladders on all sides. Diving boards ‘",
- . should have a non-shp surface. Life saving
: . equipment should:be furnished and life-
guards should be ‘on duty whenever the.‘l
pool is in use. R

3 Student Transportatlon and Motor Yehlcle;z..'...-‘_':l-‘
Safety ) o - o

a. The school and 1ts playgrounds should be .
- w-in clear VIew when approached from any

w:~-.




- ’.,;ﬂ‘. o

v dlrectlon ’If thls is not p0ss1ble, eﬁ'ectlve,
. warning: slgnals should be erected s6. that ~ %

- they can easily be:discerned by motorlsts_",‘ .

-‘and others. All intersections and crossings

.. should be marked- with the proper traﬁ‘icf"f
' :control dev1ces Approprlate speed limits

~school: property.

b Pollce, adult. crosslng guards, or- school Tl
E‘ safety patrols should be on duty-at cross- -
-* . ings and 1ntersectlons ad_]acent to the:

~.school in"the" morning, at recess, and at3

“¢lose of the: school day. -

c Prov1slon shéuld be made for safe loadlng, o

- 'and-unloading areas for ‘children who_are

' ~should be well” marked and enforced On"’

4

belng transported to-and from school: -

Loadlng areas should be deslgned to avoid

. the need to back schoolbuses or cars on.

school grounds.

"d Schoolbus dnvers should be carefully se-
lected trmned and properly licensed prior.
“to transportlng students Periodic’ safety ~

- instruction should be provided to all -
drivers to insure current knowledge of safe -

drlvmg habits and i emergency’ procedures

‘e ‘Provision should be made for- frequent rou- .

ésubstantlally constructed, and . fire-resnstant-.,
"Walls and foundations should be in good repair, " -
free, from cracks ‘or other” evidence of failure
. uhder stress. Floors should be flat and firm; and . v
-general plumblng, electric equ1pment and '~ .
‘other fumlshlngs of standard materials should '
“'be adequately installed. Some factors important Do
-, in insuring safety in the school bulldlng en- '. SR
_v1r0nment are the follow1ng FRREr
a Fire - safety must be ach1eved Thls was'- L

~tine. .inspection and maintenarce of school- ... -

-“buses and’ safety equlpment by competent
'mechanics-to i insure safe operation. An in- -

. spection of the ‘vehicle’s exhaust system e

. should be conducted periodically to, avmd»__;dvf,l- :

the hazard of carbon monoxide p01son1ng,

-f A parklng area; a large play drea, Aa b1-_:'-;';‘ '
cycle area with. blcycle racks; load1ng areas..::

for“schoolbuses -and. private cars, service - '.
‘areas,. and pedestrlan walks® should be- . -
avallable ‘aand” adequate Each aof these .
.areas should be separated from the other P
and arranged so that each'individual. area T

A -_«L«

ez shp finish: cceramic tile-on floors. Kltchens o :

s, access1ble w1thout pass1ng thr“
< \another : '

g “The service dr1veway should be planned so

. that- trucks’ and’other vehicles: will not‘
. cross the play s areas orinother ways create

a hazard to the safety of- :students. This -

A '.dnveway should lead from the street to the . . ’
school only, not through the school area to .

'fanother Street. n el g
: All streets, aPproachmg schools should

- have sldewalks . : R a

e 58

- building. Walkways should be placed. 15. -

- _feet away from ‘the. wall of the building - - -
.. in areas where there is. danger of heavy" -
- -SNOW . slldes from the roof. Steps-at or near ... -
" outside doors should be eliminated if possi-. ..
. “ble,. and walkways - lead1ng from outside . - ¥, -
doorways should be level W1th the ﬂoorﬁ
Y "_?'f"-_‘;w1th1n the doorway S ‘ R

_.‘,‘

Bulldmg and Equlpment o V o

?/ .

A school bulldlng should be well proportloned

dlscussed earlier in this chapter LT
b Plumblng, llghtlng, and: vent11at1ng sys-,'.
‘ *tems considered 'in other. chapters of this:
puhllcatlon have many- safety features.. -

sho{ idm%e covered ‘with: res111ent tile .in .-

~ tor
shoul,} be of a non-sllp type, ‘and. waxes-
: used; hould have non-slip characteristics. -

- Toilé rooms ‘and- showers should have non-

"« should have quarry tile floors. ,
d Steps should be e11m1nated wherever pos-j

"~ sible.. Gradual ramps are preferab]e to
steps Treads and risers should be uniform -

throughout the bulldlng and- should. con-i-'
- form ‘to acceptable standards. Tread-sur-
faces should be of the non-slip type. Hand-, :

o rails low- enough for young children to use: ;i
L ‘should ‘be provlded ‘on-hoth sides ‘of the" o
stalrways and ramps Prov1smns for the

',}‘;Walkways' ad]acent to the bu11d1ng wall L
~-should provide a minimum-of a 6-foot ¢ over-{ < |

- head clearance of any projection that opens v
by swinging or tlltlng outward from the:” .

e All ﬂoors should be level, In- ﬁre-reS1st1ve,',..i R
s floors - are- usually toncrete ‘and .

classx;ooms ‘laboratories,; ‘offices, audi-- -
Sy and corridors:. AIl floor” cover1ngs.‘. B




;- gard. -

e Locatlng dr1nk1ng fountalns and other"‘;'._ .
equlpment in. recessed areas, ﬂush w1th_' Sl

:’,g ‘Multi- purpose rooms’ and gymnaslums___'
- must be adequately designed and supplied .
w1th appropriate, safety - equlpment such- .

- the wall, can’ ehmmate many ards_.
f School furmture and equ1p

Edges should have’ rounded c ners. Ma-
shops; Tab- .
- oratories, and cafeteriag should be sup- -
plled with approved safety appliances. Ap- .

_chines and equipment used ‘i

paratus sed in :science laboratorles re-

tions.

 as rubberized interlocking mats.

. h. Doors’ from classrooms or other student_

_,'fk ‘Where glass is. psed in-doors- or, walls, .

egress to the. out81de from the room..

 Windows which swing.or tilt inward mto a_ :

classroom should have- an overhead clear- Sl

’ tentlally hazardous Precaut1ons miust be taken
_to avoid injury to’ chlldren, with attentlon to"
. the speclal problems of sharp tools, power tools, /

" ‘ance of at least 6 feet

P " Corridors should be: adequately llghted -

B especlally .near sta1rs, doorways, and’
dnnkmg fountains. They should- contalnﬂ;_j_

" “and weldlng Appropr1ate safety instruction, :

-good -supervision, and safe. work" and’ storage

- areas should be ma1nta1ned for each of these; '

~activities. -

‘no. prOJect1ons or other obstructlons

safety glass shoulld be installed.:

. 1. “All sthools should have a telephone on the.

.,.".,'f premlses to call for assistance -in emer-

m Firesafe storage areas’ for extra books,"’
tools, supplles, fold1ng cha1rs, occasional

" n. The provision or. ‘designation of : areas‘
““which will prdv1de shelter against radlo-f‘-.
“active .fallout should ‘be' ¢arefully. con-
s1dered The Offi ge ‘of Civil Defense offers "

consult1ng engineering
ﬁrms adv1ce and gu1dance in the tech-'-

gencles, w1th ‘dpp opr1ate numbers ci gly

~ posted near the _phone:

furn1ture ma1ntenance and cleamné"sup-

' pl1es, etc., should be’ bu1lt into the struc-
- ture.. Metal containers should be used for..
“all flammable’ llqulds Metal-trash recep- . -
tacles' for classrooms, ofﬁces, and for bulk\.-

collect1ons of: trash should be provided.. .

- arch1tectural an

.handlcapped must be consldered in th1s re-'_v . o

'*'should be prov1ded ‘and -every studen ,
~have access to a sink and an emergency shower. -
“An adequate efﬁc1ently planned storage roomis .
~essential for the'laboratory::The storeroom.,.:j
- should not contain blind alleys nd should have
‘a well-marked exit, be properly ventllated and
“ lighted,. and should’ be arranged ito® segregate. \
"mcompat1ble chemicals. Volatile and flam-
‘mable solvents should be stored'in safety.cabi-

tions. Order and cleanliness should 'be ‘main- .
;-ta1ned Adequate safety equ1pment should ‘be
B ~prov1ded for all students and faculty, ‘1nclud1ng.,

- ) .ifmqhes of 1nclud1ng publlc fallout shelters
- in‘the- design of new: buildings'or of modi- °.
X ‘:-‘_ﬁcatlon and expanslon of ex1stmg ones { &

3. L PR . S
v e -l

' Special planning is néceSsary‘ for the facilities ™
and equlpment in the stage area of the audi-
torium,in. the cafeterla and in- speclal purpose .
‘rooms and'areas. Sohdly built risers:or'tiered .
‘platforms for music, group.activities, storage for
.. stage properties,-and- locked. covers or doors on,;,;-;,
- quires spec1al attentlon for safety precau- '

electrical control panels are requlred BR
The"school shop. should have adequate hght-_ -

.ing, especlally around power-driven machinery,

. Power machinery .guards should ‘be:provided -

‘and used. Power machines should be-located

- away from major traﬁ'lc-ways, and if necessary,'~ o

" fericed’ off. Power: mach1nery should be con- .

. occupled rooms should enter the corr1dor..v
between exits or there ‘shodld. be- d1rect',_'

trolled by key switches. Equ1pment shelf 'and
closet space, etc. should be prowded and ar-

':ranged 80 that it will be easy to keep the area,'
~.clean: and neat. - '

The. art and 1ndustr1al arts areas are po j

ceram1cs, pa1nts and solvents, wood sculpture,

Sclencexlaboratones may present spec1al haz- L
ards if chemicals-and solvents are not properly; o

hould -

. stored and handled." Adequate vet%latmn '

nets wh1ch comply ‘with Occupat1onal Safety
and Health Adm1n1strat1on (OSHA) speclﬁca-



~Caré'must be taken inthe- dlsposal of labora-

o tory wastes, Combustible chemlcals and volatile
- liquids’ should be cleaned up 1mmed1ately after
. they ‘are_spilled. Wastes® should be .segregated .
vin clearly. marked refuse cans to prevent un-'_',
e radlatlon levels of Whlch the user:is frequently
" unaware: All'such apparatus. should be,checked':
" “for stray radlatlon prior. to.jts - ;
s and if. necessary,. adequate. sh1eld1ng.’prov1ded
o ‘durlng 1ts employment’ : o

L wanted chenucal reactlons SURERINE

; _CAUTION _

*.6: Radiation |

. .»

" RADIOACTIVE -
MATERIALS .,

: Any school 1ntendmg to use’ radloactlve ma-i', -
. terials other than radium must.obtain from the
. Nuclear Regulatory Commlssmn a license f}orf'_
" each location where the materials will ‘be em-
..p10yed Each 1nd1v1dual license ‘specifies’ the -
: .klnds and quantltles of materials authorlzed‘fora :
:-,use Subsequent ‘disposal’ of ‘all- radloactlve_'

. wastes must'be handled in accordance. with the
",;.regulatlons of the Nuclear Regulatory Com~ -

»m1ss1on

al School authorltles should recogmze the
. hazards associated with the use of radia- -

: “i tion, both to students and: teachers

" b, There should -be -awareness of the radla--”
.~ tion- produc1ng capab111t1es of such ‘ma-- ;
".chines: as small . “partlcle accelerators S

O fluoroscopes, etc used in science dem~-
- -onstrations, some of whic¢h yield a rela-. -

g '~'t1vely large radiatlon output

- and labeled tags or. stickers used as required.

Sultable radiation detectors should be readily .
avallable and the teacher should be tnalned 1n;'

the1r use. and 1nterpretat10n el

‘Sealed: sources “used for - demonstratlons:":
. should be kept in su1table sh1elded contalners

;‘"whlch can be locked Those usmg such sour 's
“should ‘be. f‘amlllar with' the radlatlon levéls

.ﬁ' ,1°V¢5 and safety goggles or: glasses,.'
o .and Wearmg“ them should: be; mandatory R

assoclated w1th their ‘use. and ‘the - precautlo_'

; _,-needed to. reduce both student and teacher ex-
_'posure : i R

Man}> small partlcle accelerators used in!
sc1ence demonstratlons produce s1gn1f1cant

fa class

A ‘.3"’ a. A

N

7.-.Mamt'e-nance“* A

When a school bulldlng has been prov1ded

“with- maximum safety - features ‘the - ‘schbol .
author1t1es cannot cons1der their JOb done Ac- =
~tually, the maximum degree of. safety in school -

bu11d1ngs and ‘premises ! can- be obtalned ‘only

tion of trash i in dangerous quant1t1es 1mproper
malntenance of playground equlpment g
dangerous levels of carbon monoxide: when

PeI‘IOdlC 1nspect1qns throughout the year are

-requlred to insure rhaximum safety. The school
'Isuperlntendent in cooperation with the custo- -
- dian, bulldlng super1ntendent a member of the:
- board of education. or members of the local ﬁre .

and health departmenits;, should constaritly en- -
“deavor to ascertain the -extent to which-the = _
»_safety of puplls is be1ng insured. Malntenance R
“-isa respons1b111ty also of the building engineers,
B the principal, classroom teachers, all other adult
f»_~employees usmg the bulldlng, and the student

B 59

" through adequate maintenance. No matter how _' .
well -a structure\has been ‘planned- and con- .
" structed it deterlorates in'time and w1thout
proper maintenance hazards increase. Some ex-«.
amples-of hazards. caused by ‘poor mamtenance i. ~ 'i-j
_1nclude hlghly waxed or pohshed floors and’
- stair treads, fallure to change air ﬁlters storage
of combustlbles in spaces not des1gned for: such
- materials, ‘use ‘of attic space: for: storage in--
sufficient 1llum1natlon for stalrways and other. 5
“areas’ where falls- ‘may-occur, use of flammable
f"curtalns in. audltorlums, waorn. and sllppery
'walkway surfaces; loose handralls accumula-

el ©
" burning ¢ equlprnent 1s ‘not. properly malntalned

‘ .. and .vented. X
Laboratorles or other areas in whlch unsealed~_

' radloactlve materials are’to be ‘used should be -
- equlpped with suitable- contamination control :
equlpment such as secondary containers, trays,
" and -tohgs.-Work' surfaces should be’ protected, -

Al



Chapter 13
SOLID WASTE MANAGEMENT

PUBLIC HEALTH RATIONALE

sj[mproperly stored or handled SOlld wastes.‘

can harbor ‘or attract dlsease-carrylng arthro-

pods ‘and ‘rodents: These materlals can _create. -
~’ﬁre and- other safety hazards as” well as. an."

aesthetlcally unacceptable sltuatlon

GENERAL

prevent problems

COLLECTION CONTAINERS _1 |

a@

‘ Each classroom should be prowded W1th a;‘.;‘if
sufflclent ‘number of waste baskets., These' -
- baskets should be constructed of sturdy, durable -

materlal such ‘as: fiber board, plast1c or.metal.

‘The containers should: be” emptied daily and’

~“should be. kept clean. In’ special areas such as

R steam cleaner but \ln the absence of a steam, PR
S cleaner, cleanlng may be; accompllshed by the.-. -
- usé-of adequate quantities of warm' water, ade- - -
" tergent,-and a strong bristled ‘brush. Waste

‘water from this act1v1ty should be’ dlsposed of in’

" an approved manner,. Adequate storage con- .,

~ tainers, usually" located outdoors, must be pro-l’-'.;".",

" vided for emptying waste baskets and other: =
“ waste contalners When cans are. used for stor- . "~
'.;._r. age,. they should be placed on racks above o

- ground. S
A well deslgned and eﬁ'lmently operated sys- >
tem forthe prompt collection and disposal for all . -
solld waste materials originating on the school‘.
premlses must_be: provided. Theré are three .-

.. components of the solid waste: management 8ys- .

" tem: ‘collection and storage, removal ‘and d1s-g.:"

posal Cons:derable _progress has been madé in "

1mprov1ng the solid. waste management systems '

.in schools However, continued surveillanceand -

close momtorlng of' the systems are necessary to

Commerclal type bulk contalners are’ fre-_"‘ S

" quently used (Figure’19). These containers also: - R
_should be cleaned at frequent intervals.to'pre: = = -
-vent their’ beconnng ‘sources’ of odor or. breedlng;';;;',.
places for insects or: rodents ﬁ-j R

-Care should be taken to see that canf or bulk

Icontalners are: covered at all times to prevent, R
- ﬂy and rodent attractlon Some bulk contaJners,' A

— X Fzgure I% Commeraal-type Bulk Refuse Contamer and ,

Well-maintamed Refuse Storaye Area

.a cafeterla, covered refuse contamers should be : .

‘provided:

" The use- of d1sposable llners for waste con- -
_tainérs can ‘substantially increase’ the sani- -
- tation of solid waste handling: Where 20- gallong_ B
'-corrugated metal cans.or other approved cans,
are used for garbage collectlon, ‘they‘should be -
cleaned daily (provided plastxc liners-are not’
used) Thls cleanlng should preferably be w:th a. ,




- have slantmg s1des so that Waste may pour out'
“‘upassisted when llfted and’ tilted .by a truck
- These contamers are. threaten1ng because of
{-'._;:thelr tendency:to topple onto users or students"
©at play, especlally when- placed on uneven .
;'-,ground Unstable: bins should be: prohlblted -

and gafe use p pcedires should be-required.
. Students shoul
o8 refuse storage )

2as., ER

- Screened enclosures’ for stonng refuse cans.’
_"..Q--are not recommended as they tend to become .

S large ﬂy traps

‘INTERNAL COLLECTION SYSTEM

, An 1ntemal collectlon system should be or-f:_.
gamzed within the school -to provide' for the -
regular emptyuig of’ refuse ‘from waste baskets,
. waste cans, or ‘other contame’rs. The collectlon C
" system should be designed to prevent the spread:
. ‘of contamination. The. traveled collection route ..
should be as direct as possible from the, point of «:
" origin ‘of waste mater1als to the point’ of storage.
““‘on’the schoot premises. ‘Internadl collection"
o rouites should also be: des1gned to avoid crossing
- corridors, or areas frequ,ented by students, es-"

‘pecially when collectlon 1s necessary durlng"..

: '..'.school hours B e

A

. The best method of SOlld waste d1sposal is to
-, have.it collected ahd disposed. of by a public sys--
- _tem, if the system is satlsfactory If publlc collec- 3

_’ot be allowed to play around .

AN

e l .' ST N .

'-},*tmn is not avaﬂable, the school is: faced w1th
: ;r?'d,lsposmg of the refuse- w1th its.own.equipment _,:_'j

or contracting’ with'a prlvate d1sposal firm fo

- collection and. dlsposal services. Schools-can dis- .-
{pose .of their refuse by (1) hauhng the material -
. toan approved d1sposal site, (2) onsite ‘grinding =
' -.‘»,.~W1th discharge to the sewer; and {3) onsite in-
/ cineration of combustible wastes.. A porflon of. -
-7 the refuse w1ll always requn'e d1sposal off the
-gchool- premlses . o

‘From:a public | health p01nt of view, garbage’:

a gr1nd1ng is an’ excellent'method of disposal be-
KR lcause it-is.convenient, samtary,»and eliminates
.storage and handllng problems. - However ‘the -
- effect of garbage grinding; on’ ‘the sewage 'dis- . .
' .posal ‘'system must be taken into account. A
. number of cities prolnblt installation of gnnders o
;bjecause sewage dlsposal fac111t1es ‘are - made- o
_"quate.' e . . e -

Inc,lneratlon of combustlble materlals may

' “create air pollution problems ifghe incinerator”
‘is not designed or operated ‘properly. The cost -
of a suitable: 1nc1nerator depends to.a great ex-"
,'.,_tent upon the size of the school and the type. and‘._ -
- quantity of. refuse burned Oﬂ:en the cost 'is -
“prohibitive. The State agency respons1ble for air
. pollution control should be consulted regardmg
. .desxgn cnterla and em1ss1on standa.rds S

T

_.POINT OF DISPOSAL B G

hlgh percentage of the solld waste gener-',
ated by schools is paper. In; areas where it is. ..

" economically feasible; efforts should be taken to

recycle paper and other matenals



GENERAL o '-j." N
.. The complex . structure of modern schools =
. makes it: hlghly unlikely that all potentlal har-"
~ "borage places for a‘rthropods and rodents can be:
L ehmlnated or-that access can’ ‘be denied per- "
'manently ‘However, it ‘is posslble to maintain -
" a school plant and premises in such a condltlon ’
“:that populations of arthropods and rodents can . .
" be maintained -at*low ‘levels. There: are three": -
- fundamental méthods for achieving this control:

~

| };‘-BASIC SANITATION\

_ The best: means of preventlng an: 1nfestatlonf;
;.-f:)i? g?&?&fﬁgﬁmiﬁgfﬁg il;::'.:-'_'-debrls, refuse should. be removed from the:_ '
. 'pecially favorable to- arthropod rodent popula-. -
::)(:1!;:5 a::a:}?::;gsl als;’as,leur:::;l::so ox;alg{;tf.g:;z: collected in artlﬁclal water’ holdmg contamers,f 2
.- and“locker -rooms; Concermng locker rooms,'_l
- .students should be continuously 1nstructed on .
" the importance of keeping  their locker clean, -'
v free of food and soiled clothing. . : '
N Basement areas where fuel’ supphes and tools. L
‘are,; stored, and wherée the heating system is’

located are natural places for arthropods and

‘'school property each year amounts to millions’

- of dollars. Their ] ‘presence may. also indicate the achieving lighting and llghtlng standards for: -

L _"'dlﬁ‘erent types of occupancy are descrlbed 1n,
. ‘_Chapter 9. : ,

_exlstence of serlous env1ronmenta1 defic1enc1es

'1.‘,._-

N

Chapter 14
ARTHROPOD AND RODE‘NT CONTROL

PUBLIC HEALTH RATIONALE

S ‘A substantlal number of human dlseases are that ‘basement, rooms aré kept ir a ligterfree
transmltted or-. caused by arthropods ‘and ‘ro- P o

_ dents. The. damage. by insects and 'rodents to ‘sanltary cond1t10ns throughout the school plant L

. is the provision of ‘good hghtlng Methods for” -

x5 thls problem

N L rodent harborage The custodlan s, operat10nsf~ -
. .should be-checked at regular intervals'to ihsure "

‘condltlon .An 1mportant aid to- malntalnlng-l':.'

- The kltchen and d1n1ng areas present speclal '
probléms in arthropod and rodent control. Food -’
‘ghould be stored in containers w1th tlght-ﬁttmg v

-lids.- After each meal, ‘the’ ent1re kltchen area -

fshould be thoroughly cleaned. Proper handllng'
and storage of garbage is. mandatory : e
‘Washrooms and shower rooms should be

.thoroughly” cleanéd to- remove" accumulatlons.-f
.of dirt, particularly in the corners. Areas under
L lockers should.be swept frequently or vacuumed.
Ay good sanitation throughout the-school pre- .
" 'mises; (2) the’ proper- use of. 1nsect1c1des and -

'rodent1c1des, and’ 3) structural measures The "~

- third measure includes the general maintenance -
"~ and care. of bulldlngs and prompt repair of ' .
- cracks which. appear in exterior or interior walls,
E denylng acéess to arthropods and rodents

. No deposits of trash, brush, wood, or other - .
jmaterlal wh1ch may prowde harborage for'f ,
rodents should be allowed to. accumulate on the_”' S
premlses outside the school bulldlng S

Spillage of garbage on the soil can be a source

. .of fly productlon and should be avoided. The
" eggs of domestic flies hatch in'12 to'24 hours, . -
.- ..and the three larval stages usually last from 4

" - to 7 éays in warm weather. To prevent migra-

“tion of fly larvae from garbage cans and bulk
~containers. to pupate.in the ground or ‘under

premises frequently .
Standmg water, both surface water and that.:

.is conducive to mosquito breedmg and ‘should.
‘be .drained or. otherwlse protected to prevent

- ,‘l_“_ ..

PESTICIDES

Pest1c1des such as 1nsect1c1des and rodent-l. .
1c1des should be con51dered as an; anclllary a1d i



o to the control of arth‘ropods and rodents Persons :
" intending to utilizej esticides should be aware of .-
.. the’ faajor’ prov1s10{s of the Federal E'nv1ron-l."
“““mental - Pestigide . Control ‘Act of ‘1972 and- its
' . amendments. The Act speclﬁes that pest1c1des o
+° must’ be classlfied for: * general” use or “re-
., .stricted”. use by ‘October: 1976. Those: placed in.’
" the restrlcted category ‘may. be used only by, or™ -
.- under supervision of, certified applicators. Stan- .
;. ‘dards fof Federal certification.of pesticide appli~ -
- cators have been.established. ToBe. certlﬁed an
- "individual must demonstrate- that he'is: compe-
e unsightly appearance. The dnﬂ; qualltles of dusts

The'Act also- states that the use of. any. regls?ﬁ""' enable them to be used in any area that.1_s diffi-

"""}.".tered pest1c1de in ‘a manher inconsistent with

. labeling instructions is prohibited. Label direc:
" dusts conta1n1ng ﬂuorldated silica aerogels are

_tent in the use and handllng 0f pestrcldes

"':f...tlons and precautlons on all. pest1c1de products :
'reglstered for saleare deslgned to prevent.i 1nJury' :
. to 'man ‘and thé environment. ‘Additional in-

: g formatlon may be- obta1ned by contactlng local_ :

" and State health departments and State agrlcul~» S T
" ;the year Control of stray: dogs on school premises f" o

".-':,ture departments SR

.. areas.’

SR Arthropods sometlmes encountered in the’
* *.school ‘or on’scho¢l’ premises 1nqlucfe flies; cock- -
- roaches t1cks, llce and mites. - Mosquitoes and=
' ants. may occasmnally become a problem in some .

Lt

spot spray should be used to treat baseboards o
"“cabinets, along waterpipes, under refrigerators,

-'.‘,ibeh1nd stoves; and gther cockroach harborages o
" To obtain a qulck kill in heavy infestations: or .
to drive the insects . from protected .areas, a.:"
-pyrethrugn aerosol should be uéed Just prlor to‘-": :
: the residual’ treatment ;

Dust appllcatlons offer an. advantage over'

.::hqurd treatment in that they give better pene-v"i'g':_._
“tratlon of enclosed areas, . such as beneath'
cab1nets and'in wall voids. Their: use_in visible

areas ‘is’ normally precluded: because of their

cult to spray. A. d1sadvantage ‘however, is that
cockroaches tend t6 avoid dust deposuts Certain .

' reported toactasa des1ccant as well asa repel-

lent to cockroaches
- Ticks may be encountered in wooded areas .on -

‘or near school prem}ses dur1ng some seasons of -

will: reduce the llkehhood of. mfestatlons of the

" The houseﬂy,Musca domestzca is the domestlc'-.‘.__.g-
- fly most commonly encountered in" theschool.
* environment, The breedlng sites-of these flies . |
include animal wastes, refuse, and ofher.o organic -

“debris so that control with chemicals is effective -

. _only’ when combined ‘with proper ,samtatlon

. measures The houseﬂy has becomé resistant to .~

- many.of the organochlorlne and organophos--’f

" phorus compounds formerly used in its control.
. Such resistant. populatlons also. are: frequently
. -_less responsive to ‘carbonate- and - ‘pyrethrum-

“type: materials. The resultlng reduction ‘in

choice of effectlve chem1cals accents the funda- B
“is 1tch1ng Qver much of the body, especlally at
. "n1ght

mental necess1ty ‘of improving env1ronmental

~ -sanitation as the ‘Primary control means. ,
 -Because . cockroaches frequent areas where .
v.food is prepared or served precautlonary". :

"brown dog tick! Five- foot-w1de band treatments
- around. foundatlons ‘may- prevent t1cks from .
: enter1ng ‘Area control can be obtalned by:apply- -

, 1ng suspensrons, emuls1ons, ‘or- dust formula—vg

t10ns of ap vpiiate pesticides: ‘Great care must
% id‘codtamination of waterways if -
_thods are. utlhzed for tick:con-

Scables or "the 1tch” as 1t is commonly calleli

has been reported among ‘school children.in o
many statesin recent yéars. The disease, caused .~"~
- by a. m1croscop1c mmite, is spread by’ transfer- of .= :
-the -adult mite from an infected individual to .. -

another person, Mltes are usually. passed by

- close. personal contact transm1ss1on on fomites

measures must be' taken dur1ng the: 1nsectlclde'-=

. -treatment to av01d contamination of food - or..

- “food preparatlon surfaces. In tr atlng the school

cafeterla with a res1dual 1nsect1c1de the toxi- -

. 'cant should be applled as a spot treatment The 'k

. (towels or clothes) is frequent.. Spread ‘within )
; households iSmuch. more frequent than inclassgs -

rooms or ofﬁces Theé first-symij tom of scabies

If scab1es is d1agnosed the aﬁ'ec

An appropriate chemical. spray, formatlon may-

be used for treat1ng other potentlal fomltes B

mdav1dual _
',"_'and his or her household .contacts should be =

' "treated Affected individuals should be referred
‘. to:a physician. Bed linen"and: clothes - can be -
f-dlslnfected by normal launder1ng in hot. water



not amenable to launderlng Current' recom-

mendatlons for: treatment_should be obtalned-. .

from health authorltles

- fested person .and- 1ndIrect1y by contdat
. their. personal belonglngs, especlally c th1ng

+and headgear Although commercial shampoo'l
". and lotion preparations are- avallable for treat- °

_-ment, medical or health- department personnel

should be: contacted for approprlate recom-'
mendatlons Important preventlve measures:'-
1nvolve*“launder1ng of clothlng in hot water-
(,140°F for 20‘m1nutes) or 'dry cleaning to destroyj '
_nits and lice, frequent changes to- properly'

laundered cloth1ng, and personal cleanllness
Successful rodent control can-be achieved only

by diligently’ pract1c1ng proper food storage, -

refuse storage, collectlon, and: d1sposal harbor-

i ‘age elimination, and. ratprooﬁng ‘The "use of , .

traps and. rodentlcldes, either.alone or'in com

b1natlon, are supplemental to'and not a substl

tute for effectlve sanitation. '~ .
Trappmg is- the least. efﬁclent method be-

_ cause it e11m1nabes only a small percentage of -

“the. total rodent- populatlon Trapplng does
.prevent odor .problems" that' may occur i
. poisoned- anlmal dles w1th1n walls ﬂoors, (or
ceﬂmgs T

Rodent1c1des fall 4nto tWo categorles ‘the

smgle-dose type wh1ch is fatal to the rat through_'

* asingle. feeding- (e. g., ZInc phosphlde red squill) .
. and the multiple-dose. type ‘which reqtiires re-

. petitive feed1ngs to be effective (&:g. ,warfarin,
d1phaclnone) The latter type has dom1nated'.'.

- the field of ,rodent control for ‘more than a decade.
These slow-actlng rodenticides are used in most. -
s1tuatlons because of thelr effectlveneSS and low
nsk to humans and domiestic anlmals o

Multlple-dose antlcoagulant rodent1c1des can
be used as'a hquld or dry bait.. Dépendable con-
" trol of the No dgrway rat and the roof rat generally
can be’ a(:compllshed with these rodenticides.
Because of the, d1scovery of W1despread resist-

. .ance, it is apparent that present practlces of :
““relying’ contlnually on. antlcoagulant ‘baits in .
“-rodent contrel should be modified. One dpproach - :

that has been suggested would be to place

.Inthe United States, problems w1th head lice' .
have occurred. frequently in'recént years, parti- .
: ,cularly among school ‘children. Head: 11ce are'_'
transttted through d1rect contact ‘with ¢ an in-
t with ~

.

“use recommendatlons

Control of “mice sometlmeg can- be .accom-
leshed by the: use of anticoagulant baits. Because
‘mi¢e do not forage w1dely, the use of many well -
dlstnbuted" moall ba1ts is. preferable to a few

,jeasﬂy access1ble to students

STRUCTURAL METHODS

Arthropods and’ rodents should be denledl‘
. entrancetoaschool plant by closmg unnecessary .

greater emphasm on good sanltatlon practlces"'--
and to use the antlcoagu}ants only; when needed.
- The s1ng1e~dose rodenticides. are especlally" o
useful for tHe rapid reductlon of large populatlons RS
”of rodents. This type generally requires fewer
~ m3gn-hours to- apply.and less bait material. ‘Most - -
s1ngle-dose rodentlcldés should not-be used" in.
.a"school - because of h1gh toxlc;lty and hlghei'.~ E
~.than average, risk’ of ‘exposure. Approprlate’ o
héalth: ‘authorities’ should be consulted 'for_i_,.

~

fdos are used a chart should be '
prepared ,to show the exact location of the baits. . -
-This route should be checked at’ regular in- -
tervals after application to replenish the baits.
and to remove any dead rodents near the. balt, :
station. The baits.must be 1ocated in areas not :

.. access openings. All new buildings: should be™ -

requlred to be of rodent-proof constructlon
Ex1st1ng bu11d1ngs should employ necessary rat o

- stoppage techniques to block all passages. by K

_‘which; rodents are likely. to enter or exit the .

bulld1ng Itis poss1ble to achieve rodent stoppage o

: in.a variety of ways, such as.covering air: spaces '--_
“with hardware cloth ‘sealing cracks and holes.
“with concrete or metal constructlng concrete

~curtain: walls or Using a combination of these sl

.. and ‘other - ‘ways. Reference for details- should,_ e
7 be obtained by consultlng local and State pubhc..'--'_..,, :

. health: agencies.,

"It is most lmportant in the structural method s
of arthropod ‘and rodent control that the school : .:

plant be kept in good repair. When .cracks
- appear in'walls, they should be promptly closed. .
“and* damage tv screening’should be repaired. : ..

" Hard surface cover of crawl : spaces ‘with a thln:‘ -

concrete slab or layer of ‘asphalt will help pre- -
vent the entrance of rodents. Rat-proof floorsare: - -.
recommended in food preparatlon and storage S
' areas ‘ S L T




GENERAL

Modem housekeeprng is- rapldly becomrng a '. T
-'sclence which has gone beyond mopping orj-':l‘

"swe,epmg of ‘rooms, -although ‘these’ procedur

b

-

product which is anticipated. -

Arrangements should be made to’ provrde the | o

housekeeper in-service traumng, which can .in

- part be accomplished by visits to other schools. . -
Ttiis also desirable that the custodian - partici-
pate 1n tralnlng sessions such as those that may
ven by a State college or university.- ThlS' S
- md1v1 ual should also be provided with suitable .
, penodu:als which will provide up- -to-date infor- - .
~mationon house cleaning methods and materials '
A workroom separate from the' furnace room,
'storage space. for outdoor machmes and tools y

and’ service - closets with a ‘mop :sink or a mop
shower should be provided for the custodian.
.Space for .mops and ‘brooms should be, _provided
on'each’ ﬂoor of the bulldrng Most schools will -

“also’ require a workshop.room for: the custodlal- S
maintenance personnel. The size of the sehool
will determine the number and location of such : ,_f_' -
spaces They should be’ Iocated so as to m1n1- L : L
' ‘2 Ma1nta1n grounds ina’ clean safe attrac-'.

mize custodlal travel. In. addltron ‘to a central

w0rkroom the custodlan should have con- ..
_venient office ‘space for: the’ filing of reports, : -
preparatlon of orders, ‘and completlon of other
necessary paper work. Such rooms should be "
kept ‘¢lean, ‘not: only for aesthetrc reasons, but . -~ ¢
to eliminate. food and harborage for 1nsects and-

rodents and to prevent ﬁre hazards

f S Chapter 4 5 e
"GENERAL H‘OUSEKEEPING,AND MAINTENANCE

. argsstill an’ essential. part of the program. For .~
thi8 reason, the person”who is in charge of ,
- he sekeepmg dr custodial care should be cate- "

\ _'y selected. The: usefulness of a housekeeper oo
,;lnithe school system  will ‘be enhanced if the:,
posltlon is recogmzed as one of 1mportance and . '-.‘-'
‘includes a salary commensurate with the.. -

'SCHOOL ADMINISTRATION’S\- S
. RESPONSIBILITY  * .

: (,»"

1. Insure that plans for all new constructlon
o include adequate properly lighted . and~-.,
ventilated areas for custodial supphes in- " ¢
cludmg clean1ng materlal and equlpment

2 Provrde a. suﬁiclent number of mop slnksl o

and one per wrng)

3. Provrde the necessary cleanrng supplleS .

and equlpment for’ custodlal staff

and a malntenance schedule

schedules St

6 Insure that- custodlal malntenance staff-'_‘

- in sultable locatlons (at least one’per ﬂoor .

4 Develop, W1th custodlal staff a cleanlng"'.'_'

5_ Supervrse the custodlal operatlon ‘insur-
ing that proper cleamng and'maintenance:
are performed accordlng to prepared“.:

" have adéquate knowledge and. sklll to

B . carry out all assrgned dut1es
DUTIES OF CUSTODIAL STAFF

1 Ma1nta1n an env1ronment conduclve to the

teachers and students
t1ve manner

fac111t1es, and eqmpment

' actlons o

" -general safety, health and comifort- of_" ":.7

3: Ma1nta1n cleanllness of ‘the burldrng,.";

L 4 Promote ﬁre Safet}’ through preventlve T



-“5 Operate the: serv1ce sys, ms; -
- ="the. hghtlng, heatlng, cooling, ventllatlng
- Water an wage systems g .

- age. of cleaning and malntenance supplles
and equlpment e :

“7 Develop, with admlmstratlon staff clean-

ing and mainteniance schedules and rev1ew

these schedules perlodlcally

8 Ma1nta1n all records pert’almng to custo-

d1al dutles and report as requlred

CLEANING SC}LEDULE -

1nclud1ng :

_6 Order, 1nventory, and 1nsuré proper stor-_;.

mks, 'unnals, and ﬂoons should be cleaned and
»-_‘,dlsmfected dally Hand towels. and: s0ap.. should
“be’ replenlshed as nbeded durmg the day. s

I

Concrete ﬂoors ‘are common in: school

g ; - 'bulldmgs ‘but they. have a tendency todust:
" or pit.'When pits.are n0t1ced, they should
‘" be. repaJred promptly to avoid development -
-~ .. into larger indéntations or cracks. Where
.. dusting of concrete floors is excessive, the.

floors should be scrubbed atintervals with' -

g ‘neutral’ soap. If dustlng persists, they

5 ::'.“T'-_'should be_scrubbed .with- steel .wool and -
~ again cleaned with aneutral soap. After- -

Nofone eleanlng schedule w1ll be appropr1- L

“ate -for all-schools. Particular. cleaning jobs,
however ne:S:l to be done daily, weekly, monthly,
¢ or occaslonally Approprlate procedures should-
. be outlined for each school. Also, any ¢ schedule
“should’ allow for non-rout1ne and unexpected

\uM

HOUSEKEEPING PROCEDURES

. e

1 General

ShOUld be wr1tten out and should 1nclude 5

g ment ce o

b. Proper'use of cleanlng compounds Note. .

‘Read labels and follow. d1rect10ns of ]

manufacturer for all products.

.C. Care of tools and eqmpment such as clean- S
. ing and drying: mops ‘cloths,; and brushes, . ; .
and the preventive maintenance on equip- | "

ment as per manufacturer 8 1nstructlons

2 Torlet Rooms

T01let rooms should be cleaned at least dally,

and posmbly more than:once a day-in heavy use -
sltuatlons All unlts 1nclud1ng water: closets

~ " .the floor has been. rinsed and-dried, it v
,;_.4,-.should be coated with a sealer or harden-:

- ing material. If seahng coatmgs ‘wear oﬁ'l,
o .because of heavy trafﬁc, the ﬂoors should

-/ be resealed. It is, -unnecessary to reseal -

that. ma; be equ red L TR .;':_ﬂoors at frequent mtervals along walls or
worl: 2 _;; ‘ y reaun Lo e e in other areas ‘where there is:little. wear.,

gt ffAnothervmethod of dust preventlon is the -
.use.of a.thin coat of non-shp wax. “If the -

.~ concrete floor is badly worn or’ pitted, it
.:_should be refinished W1th a substantlal ;
layer. of new concrete.- : -

-.The pa1nt1ng of concrete ﬂoors is’ some-it.!;j-'

R tlmes éfféctive in 1mprov1ng samtatlonfi_f"
.. - and: housekeepmg However, on basement .-

‘ a, Proper use. of cleanlng tools and equlp- R - flof

ere moisture penetrates the slab )

" from beneath; maintaining a painted sur- -
_face will'be dlﬁ‘icult For best results con-

;.. crete paintsshould be used, and the atmos-,
~ " _phere of the room in which. painting takes -
.. place should be dry. Some paints contain-, -
B “ing abrasive materials and others with
‘phenolic resin bases have been quite suc-’
_cessful. Rubber-base concrete paints. are -
. good since. they are reslstant to both: alka-. L
. lis and*water,

Prior to pa1nt1ng concrete surfaces they"

.."'.-_'f""should be thoroughly cleaned and all’oil '~ :

';."and grease removed .with ‘solvents:. Old .-

. ~ paint and wax should alsobe. removed, and;'

r~',

~ - rough spots should be sanded down to a -
'sm,ooth surface An extremely smooth con-




: pounds should be- gedin the care of rubber . N

(R or vinyl tile"floors. Likewise, shellac,"'. R

.w1de rubber caste

ff-f’,f,-crete paint selected should be followed

- - .and. it*is desirable to?use several\coats, - -
.. Four to five days should:ibe allowed. for '.
e -"-'complete drying, followed. by the applxca-
tlon of a thln coat of non-s 1d wax o

" sistant to- ‘grease, oilg, sp1r1t-solvent waxes; -

b :'l_‘erraz%o floors” T ‘

S Terrazzo, a mlxture of éement and mar-v .+ soap and ‘warm water Asphalt t1le floorsy‘-_’ o
~ "ble or cement’ and gramte ch1ps is main- f‘ C o will take water emulsujn-type finishes and"-}., L
=) tained 91m11arly to:concrete. No acids, ; -1 .. resins.or. plastlc-type floor finlsheSJ
' 'abrasrves, or: strong alkalme cleaners. . : - SRR

l ",

- .- should be ased on'terrazzos. Floors of this . -‘f_' Magneslte ﬂoors i'- R
type. should be sealed’ with aj netratlng-~ : -
*-type sealer and ¢leaned with ¥ eutral soaps -
- and a damp mop. .Some- synth t1c SITAZZ0
fldors: may  be kept in -good- cpndl 100 by
. "g-occaslonally W1p1ng with -a.Aeutral . oil,-
'-_' ,' such as one ¢ontaining equal p‘ar‘( of raw _g Cork floors
e hnseed oil. and kerosene or turpentlne o 5

_ Magnes1te 1s a form of concrete and re-
R qu1res care s1m11ar to that for concrete

T

,?.‘ .

~d

_ c Tlle floors (ceramlc)

Use of heavy soaps should be av01ded
""_" 'in ‘the care ‘of ceramic and ceramic-type
. floobrs. Neutral: soaps or mild, detérgants:- o
" ghould be: used and the floors: shouldl be . h Wood ﬂoors

“damp .mopped:. Followmg cleanlng, the ST _,»

may stam

e

. \ .\.

"/ lacquer, and varitish should not be uséd on. ..~ . -
o .ssuch fladrs. Floor ‘of this type can'be kept: i

. from. beconiing dénted by using ‘glidesor ... -~ "
18, underneath furmture_; L

.: T Ordma}y aSphaIt,tile ﬂoors are"not re-?l‘-.;':-

Kerosene,- gasoln}e,\ Lhnd turpent1ne They.'. L
should, be ‘damp rnopped occasmnally with: -
. -a warm water and nbutral soap. solution, - :
.+ . then'rinsed with ‘¢cldar water and dried"
ST 7 withoa elean mop Stalns may be removed "~ i
.+ by rubbing lightly with number 00 steel Lot
. “wool andaconcentratedsolut1onofneutral.l I

Cork ﬂoors should be cleaned, by Sandlng‘, e i
them l1ghtly with steel wool and/ apply1ng_ . '
“d_light water emiulsion wax. It is. impor- -

- "tant to keep the floor- dry and free from'“;..;__. i,
'i",grease strong chemlcals or agents wh1ch,_-

Wood floors 1nstalled in school bulldlngs. o

_-'_'..j_ﬂoor should be nnsed w1th clean water. PRSP e e T

- d. ‘.'Tlle ﬂoors (rubbe: or vmyl)

_ Rubber or v1nyl floors ‘can be cleane
_w1th a dust -mop. They should be we
.. mopped occasidnglly with clear water or &} ,
..~ mild’ solution of- trlsodlum phosphate or;,l
-2+ gynthetic detergent.a Ne1ther turpent1ne
R petroleum basge waxes, nor sweeplng com' :

~finished - followmg installatiod. Commer-
c1al’seallng agents are avallabIE ., When ap-

'vary but usually’ include northern hard = -
. maple; beech, and birch. In some areas,red .
~oak" and wh1te oak -are used ‘but. where -
‘traffic is heavy; this. wood ‘may’ splinter, -7
produc1ngasurface which cannot be easily '~ . R
- cleaned. All'wood floors should be carefully == /.

plled fine/ finlsh should penetrate below_-j




vy the top of the surface of the wood seal the

% pores, not stain, reflect light; be non-
?sllppery, not be subJect ‘to- excess1ve mar-- - -
-" _ring, ‘scratching or flaking;. be ‘water- -

'-'res1stant and be of such nature that foot

s trafﬁc w1ll not mar a unlform appearance v

o 4 Ho.utsekeep‘ing;of'-Floors =

: Classroom ﬂoors should be swept dally or .
- .;_more oﬂ:en if necessary Brushes from- 16 to 18
- “inches in| width may be used for ordlnary floors.

".Brushes hav1ng short, coarse "bristles -do not .
, sweep well, but leave dlrt streaks Brushes
" should.be retired. when they" become worn.

. . Sweeping compounds may bé tised on rough or *
_untreated surfaces (except rubber or v1nyl tile),

“but not on treated surfaces. In sweeping stalrs,

" brush strokes should be. parallel to the length -
- .of the stair tréad rather than across its width. "
% Vacuum clean1ng equlpment should bé used for

\cleanlng operations- wherever p0551ble ,

~ In scrubbing and damp ‘mopping ﬂoors, exces-
- sive use of water and the Wrong kinds of cleaners
will be détrimental, It is wise to obta1n advice

= from reputable manufacturers in the choice of ."

‘cleaning agents.. Water used to clean a.wooden .
.. floor should not be allowed. to remain long, asit -
- -will damage the ‘wood. Damp mopplng isrecom-

: . mended for llnoleum ‘asphalt, plastic, or rubber
tlle A good type of: miop.is one-made of cotton
" yarn,;-20. ounce weight for general purposes and -

' /16 ounce for small rooms. Each. person who'is:
- given the Job of cleanlng should be prov1ded w1th

a mop—and~wr1nger pail or two pails,-one con:
taining water and a neutral soap or. mild deter- ,

- gent and the other clean water for rinsing. Be-:

“fore a ﬂoor is cleaned, spots of gum and other - - .
- .There are also’wall-¢cleaning machines .

| - caked materials should be removed. When floors -
are heav1ly smled an. agent stronger than neu-
tral soap may be requlred however, use of soaps -

= or detergents W1th a pH greater than 12. 0 should

- 'be avoided.
" When ﬂoors are bemg damp moﬁped the mop

~ should be dipped in neutral soap or mild deter- . .
. gent solutlon wrung almost dry, and applled in

s long sweeping strokes. The. mop should then be

dipped in a bucket of clear water, wrung almost

dry, and applled to the’ same area in s1m11ar

T

"fashlon It is: not usually necessary to dry a ’

R

..damp mopped floor.

5. Walls’

‘When afloor is be1ng wet mopped llttle water
_"should be used along baseboards. Large areas of 3
concrete, tile, and terrazzo floors may -be i
" scrubbed at'a sxngle time. before rinsing; but.
. other floors ‘should be scrubbed in' small por-_ .
. " tions. For cleamng tile floors, 2 to 8 ounces of .
. neutral soap or cleaner (depending on the extent
* of the soil on the.floor) should be used for each

gallon of tepld water

[

a. Exterlor walls

Exterlor walls should be mspected an-

B ‘nually and repaired to keep them free from

~ cracks: and holes, Since’ caulking. com- -
pounds conta1n1ng an oil base tend to -
decompose on brick or: masonry. walls, such -

walls should be repa1nted rather than" :
:caulked: Waterproofing of exterior walls -
" may ‘be done- after the,y are well ‘painted -

. ‘and’ free from cracks. Exterlor wooden

' walls shoild be painted at least every 3or

4 years to maintain a: good appearance and o
“preserve the wood. Frequency of painting -
W1ll depend upon atmospheric conditions,-
cllmate ‘and location. The care of exterlor
walls may be handled: by contract rather’
than rout1nely ass1gned to the custodlan _:' -

: b Intenor walls (cleﬂ'mng)

Interlor walls should also be kept clean )

and free from Holes and cracks: When wash- -
ing painted walls manually, Thorizontal, or B
perpendicular, long strokes should be used

_ wh1ch operate on a v1brat1ng principle

layers of- dirt fromrpalnted wall surfaces.

" 'When: concentrated trisodium phosphate-.“

“which “are: effectivé in removing thick "

cleaning compounds are used, a small area

- of wall should be cleaned at a tlme then

B “rinsed to remove deposits of the cleamng ‘

‘material: Different types of walls may be -
‘cleaned  using a variety- of technlques

For example, glazed tlle, marble tile, or’ ;

»



: smooth untreated plaster walls are cleaned; ‘
=~ "a inimum’of, water should ‘be. used to - -
L ,.avmd saturatmg the: plaster el

. o

s Walls (pamtmg)

A satrsfactory method for freshemng up’_‘

‘ .face coatmg contamlng lead should '
o -;'znot ‘be used on exposed lnterlor or ex-

I terior surfaces in schools:
“" until they are.cured and- dry,

.*72(3) Before palntmg over knots in’ wooden
 “walls; knots, should be coated first -

' num powder.

N ~dried before pamtmg
() Anl;pd

e wodtl

satrsfactory for exterior surfaces.

(8) Manufacturers speclﬁcatlons should'

be followed in applying palnts

fed with steel wool. - S

: ;.11(10) Before pamtmg any plaster surface Ry
# .. --all cracks.should be. filled with patch-
ing. plaster and’ smoothed with fine

f_-: s sandpaper or steel wool. After this, a

. coat of pnmer-sealer should be applied

‘ _and then two or. more coats of pamt

’ -:\

,'"hnoleum may be suxtably cleaned wrth a: -
damp cloth; strong cleaning: sq/utrons; S
should not be used on.: such-walls.: After” "
plaster walls are lald they maybecleaned; R
- with water and’a mild. cleansrng agent Lo
, .There may be t1mes when washing a wall S
..+ ‘may be more suitable than repalntmg,

"th ite condition is also-true. When "< .~ - o =
the opposite ¢ «6.- Wmdows and ,-Dbor's' =

Masonry. Walls should not.be palnted ’...

ercoat having a heavy orl base _' -.
.~ should b_’e applled to ﬁll cracks in fresh s

) “‘.-'thbotone and t1tan1um palnts are

should be applied and the surface buf-'

: -should be. used in. school ‘TOOMS,
s Select COIOPS Whlch will be harmoni--

‘ v.v..‘.';._Chapter 9 Illumrnatlon)

.

athorough rinse. .
-7 Chalkboards , .,

Chalkbl)ards whrch are. avarlable in various,

" ¢colots are constructed ofblack slate, metal, plas—
. :tics, tempered glass; and composition board The"’ v
‘- amount ,of ¢leaning needed: depends upon the - ,

- type of: chalkboard and. how much it. has been':-
s .~ used. In- "Spite of - erasures some boards should - .
(9) Before varmshlng, a coat of shellac " be cleaned: once a day or more: often. Some of PR :

o . the newer type chalkboards require cleanmg by -

~dry methods only. Manufacturers specrﬁcatlons‘ P
for cleaning chalkboards should be followed. RS
0il; caustic soda, and Kerosene should not:. be " -
, -used, andcare should be exercised in the. se- | ‘
a ' lection of cleaners and cloths to make certain -
‘T'they will not damage the chalkboard: surface. = .~ -+

When a chalkboard 1s washed, rt should be;. N ‘

(11);A llght tone multl-colored scheme,

“ . -ousand proportion them so'the bright- - -
o ness of the room will be in' balance (see""-“ EETEA

The outslde surface of w1ndows should be'-'?:.
o washed three or.four times each’ year and. 1ns1de Rl _
* window surfaces as often as once a month’ or:
‘more freQuently as required.-Glass- surfaces in .«
- ~doors-and cases may require weekly washlng e
: Keeplng windows ‘clean yields dividends, as
- dirty windows reduce light by ‘ds much as 15 o
to 50 percent. Atablespoonoftrrsodlumphosphate'-_ PR
- plus a little amimonia in one bucket (10 quarts)- - .\
‘of clean water is'a good ¢cleaning solutlon Com-
" ‘mercial wmdow cleaners may. also be used Co
"~ ‘Cloth.window shades- can be cleaned with’ a":-,' s
'neutral soap, solution, After cleanlng they' . -
.should be rinsed and dr1ed .Venetian blinds . T
should be: vacuumed and, if: required, cleaned - .
- with a 'damp cloth:dipped in a solution of tetra- ..
" sodium phosphate Regular venetian’ blmd}; :
,brushes are'available for dusting these. Another -
' - method for- cleamng venetran blinds is soaking
; with shellac or a ‘thin coat Of altimi- -~ them for about an hour i in a warm. water bath

- (4) "Blistered, cracked an 4 checke q parnt:"-". containing - detergent and, bleach folldwed by’

e, shouldberemoved efore repainting..
o B) Damp surfaces shou d be thoroughly,j




,.‘“'

" *washed from the top down W1th a damp cloth
. s‘..'morstened in- clear water without: soap. The

operatmn should:cover about 2 square feet:
. at a time; the’ board should then be dried with-
- a dry cloth. Air-drying of chalkboards ‘often
h .,_',produces streaks.’ Chalkboard troughs should- '
c 'be cleaned dally ‘ o S

8 Erasers S e

Under ord1nary cond1t10ns of use erasers'
o -should be. cleaned once-or twice per week. In the --
.- absence of an electric cleaner good results may

" be .obtained by beating or rubbing the erasers’”

: '{_-'together or by use of a stlff brush

- .-: .9.' Furni,ture. and*Wood,work :

Furn1ture and woodwork should be dusted

o 'dally Once or twice a year these’ surfaces
- should be pohshed with: cheesecloth; cotton, or -

.. “wool cloth and"a furniture pohsh Floor oils ¢ or

.. .strong soaps should not:be.used. If soap is re-
" quired, -a neutral ‘one ‘should be ased. Wax'

R

.'-\

e

.'_'.10. Careol‘ Groilindsl--j :

'..r.

_ The custodlans dut1es of ma1nta1n1ng the"
o 'school plantina sat1sfactory and pleas1ng cond1~,
“tion ‘also.extend to the care of the grounds, In
“the ‘event .the" custodial force is‘small, it may: -
- “be necessary to hire additional labor, or by con- "
tract arrange. for mowing lawns trlmmlng
R .”-_'.shrubbery, ‘and _poli¢ing or- remov1ng Waste;v
S -materlals from the school grounds.. S
Al naturally occurring accident hazards. such o
" as holes or gullies should. be ellm1nated by -
filhng, and the site. kept free from glass, cans, .

._.may also be eﬁ'ectlve 1p ma1nta1n1ng a good sur-
face. When woodwork is being: cleaned, warm.-
__tWater may be used to. remove body grease and

or other objects that may cause injuries. Properly,_‘.::‘f-.-,,..
" _‘maintained lawns, flower patches, or’ plots,f.‘;
about the school bulldlng enhance the ‘appear-- =~
ance of the school plant School pride does
‘much’ to prevent school. grounds from belng ht- B
; tered and vandallzed : -
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NEW FACILITIES '

10,

12,
s needed rows of hghts can be tul ned off (New '

. APPENDIX B B
Recommendatlons Concernmg Des1gn of

Do not sacnfice long-term maxlmum ga1ns
. for short-term minimal. .savings. - '
. Orient the bmldlng to take advantage of
" the natural energy. saving features of the
‘ gite. - use trees and other bulldlngs as.
‘windbreaks from the winter preva111ng-' o
“winds ‘and storms: Place - parkmg areas s0
that- they.do not expose building to winter
~W1nds nor. raise’ the’ temperature of cool-
'ing summer breezes.

. Shape the bulldlng for optlmum energy L
- use. (Cubic shape maxlmlzes volume whlle B

minimizing surface area.) b

- Design the faclllty on'the edge of comfort o
‘use humldlty controls and good vapor

bamers e

Design the bulldlng for minimum ac-

ceptable. exposed wall and roof areas.
~Use sun to heat the ‘building. with south =
facing windows, and provide thermal ¢ur- .-
“tains or shades’ durlng nlghttlme use;
'wind and nighttime ventilation to cool.
.“Super\nsmn dur1ng bu11d1ng constructlon
"7 .i8 essential to insure best use . of bulldlng,,"'
- . -materials. Tnsure that vapor- barners and
‘insulatibn are installed correctly: .. N
9. Provide ‘proper automatlc contrpls - heat o
' ,._';_.ventllatxon, and for some lighting. Make
.~ use’of natural wventilation when avallable, C
~ exhaust air to leeward’ dixection. o

Deslgn efﬁclent mechanical systems to cut_ .
“- - down overheatlng and overllghtlng o
1.

‘Room switching should be deslgned o un- B
21,

Bulldmgs for Energy Savmgs

~fixtures prov1de means to 1llum1natg only a; '

** partial number of tubes.) -

13,

' 14.

Require day/night thermostat control for.
“unoccupied temperature setback, o
. The building gross wall should. have a heat

: 'loss factor not greater than .20. - Tl

Clal The glass ared of the wall should aot ex-” 3

. ceed 20 percent of the.total wall area.

b. Windows generdlly shouild be double' ;

-glazed, thermopane, -or a combination,

" with n1ghtt1me 1nsulat1ng curtain or'. -

15.
. " tion, should have a heat Ioss" factor no great- .
. Consider. burylng part of* the bulldlng to. ..
‘reduce heat losses and air infiltration. ~ ' should be no greater than .06; and founda- "

~ tion walls below grade’ enclos1ng a heated

:space should not be greatér than 1.2 Floors.. -

‘tounheated spaces. heat loss factor should be_ o
17.
18.

_-,Use efficlent llghtlng sources - concentratef L
" light.ori tasks. :

‘ﬂanel

" '¢. Locate windows, advantageously o
d. Storm" doors and/or vestlbules should be _

- used. :
The bulldlng roof through pro r 1nsula--

er than .05; for opaque walls the heat factor

.08.0r less. - =
The heatmg system efﬁclency should drop
no more than 10 percent at 1/2 load. -

-Heatlng duct air losses should be restrlcted_
“to 3- perdent of air ‘volume. . . )
‘Hot water and steany lines ‘should be i insu- -
"lated. Install low volume tmlet fixtures and .
o shower heads. '
.19,

Restrict ventllatlon to 3 cublc feet of air per -

-person per .minute when outs1de temperaw-. .
* ture is below 10 degrees F. S
. Large bulldlng heating” zones 1nvolvmg L
- .. multiple rooms should be réstricted to 3,000 *
square feet.or less  Heating systems should o
-bé able to ﬁtnctlon W1thout mtroduclng out-. s

. side air.

Conslder use of heat reéovery systems that_ R



L

’\,- R

' 1nc0m1ng air.:

These recommendatlons were taken from the e

follow1ng sources: - .-

‘g, Bureau of Publlc Improvements

b Educational Facilities Laboratories, Inc . :
- booklet “Economy. of- Energy Conserva-' . -

- tion in-Educational Fac111t1es” :

€. Natzons Schools magaz1ne July 1974. :

1ssue

EXISTING BUILDINGS

Much can be done to make ex1st1ng bulldlnng
-'j.fmore efficient, thereby.conserving energy and at.
- the same time reducing the operational costs of -
*the plant. A good conservation program begins
-with a thorough understanding of the school’s
. “mechanical systems: ‘Heating, ventilation; air "
,condltlonlng, plumbing, and electrical. Thls is
essential for buildings already being usedin the -
j.dlstrlct and can be evaluated by approprlate“_‘--
officials in the system with the aid of ¢ engineers, -,
- especially those who design the-mechanical sys-_ - DR
tems:, For ‘a long-range dprogram it is. recom- e
mended that districts enllst ‘the services of a
. reputable consultlng englneer spec1a11z1ng in

, .energy-sa\vmg methads.’

- The following' recommendations -are. g1ven to o
ald school boards and admlnlstrators in reduc-'i.f
1ng the amount of energy used in thelr dlstrlcts )

e a. Plan an on-gomg energy conservatlon pro- ;

RN

gram for the district.

ciency of mechanical systems '

Cd. If necessary, h,ave a serv1ce control c0n-

e

remove heat from the exhaust air to preheat _. |

a
Ll

. operative or 1neftect1ve controls.

"+ cient..

. “engineers.

~~g.- Consider 1nsta111ng storm w1ndows, doors, B
- outside- vest1bules, etc Replace broken ;

“windows,

h Switch rows of hghtlng so all ﬁxtures do

" not have to be on, unless necessary. -

‘tract to repa1r recallbrate and ad]ust m-'_-‘

‘_.. “e.-Convert to modern, -efficient equlpment.j
e S ..~ ~ when aged equlpment is found to be 1nefﬁ-‘_f
- £If posmble rnsulate above the celllngs of af-v“-.-j
‘building, as well as heat lines ‘and ducts.
* This should be done on adv1ce of competent '

- 'i. Concentrate higher llght levels only on

‘tasks where needed. .

e Investlgate possible waystorecover wasted» )
- heat through such techiniques as heat:
< .- pumps, exhaust heat recovery, etc.. - v
- k. Install efficient meéans to contro] the in- "

. ‘take of outside a1r, espec1ally in cold tem- }

. peratures L ‘ .

-dows_as well as masonry Jomts, to reduce

_ 1. Seal cracks around exterlor doors and wine

L .f,‘:

“air. 1nﬁltratlon Plant trees or constructt
.. wind barriers against . the prevalllng--']
Lo _-*_wmter and storm winds.. .’ -
‘m. Repair all leaks or. breaks in water llnes a

. Install orifice plates in shower heads to re- .

. duce hot water .consumption. "’

. '-/,’\- ’

Energy conservatlon can be- ach1eved in .
,,.' schools without ‘compromise to the learmng en- -
-vironment, It can'be proﬁtable both in prolong- " -
o , : _.ing our sources of ‘energy and in. reduclng the
~b. Develop tra1n1ng programs for: operatlonal . '
..and ‘maintenance personnel. Have work-
. ing draw1ngs of the energy systems avall- L
" able for ma1ntenance personnel.’
e _'Monrtor energy” and . tralnmg programs
'contlnually, espécially w1th,regard to effi-

overall operating expenses ‘of the school.

It will take the.combined efforts of all those =
lnvolved from- planners, engineers, State regu-’_ K
.latory personnel and manufacturers to super-
- intendents and school boards to ach1eve asensi- ;- -
_ble and worthwhile.program. The time to-begin - -
,j-these effoits is- past - those who have not done
. so should begln today s - :



ST SCOPE.AND PURPOQE

ll Scope

te resxdenoes

o

abllltles sight disabilities, hearing disabilities;
dlsabllltles of" mcoordmatlon, and aging.!>

1.2 Purpose This standard is 1ntendedtomake:-. '
- all buildings and facilities used by the public: . , ‘
:.'5'2 6 Agmg Those mamfestatlons of the agmg-‘_' T
“ that slgmﬁcantly reduce miobility,

~accessible-to, and functional for, the physlcally

: handlgapped to, through, ‘and within ‘their
‘doors, without loss of function , 8pace; or facility. - -
" where the general publicisconcerned. It supple- -
. ments existing- American Standards, and.re-
flects great concern for safety of life and hmb In -

' cases of sctical difficul ;. unne hard- _~
prage 1ou'ty, cessary hard- letters and is not. preceded by the'word- “Amerl-:.'

can,”it is descriptive and doés not refer to-an -

 literal requirements of this standard or permnt.? * American-Standard approved. by ASA; forex-. .

_the use of other methods or materials, but only
‘when it is clearly evident that equivalent facili-

‘ship, or- extreme dlfferences, admlmstratl €

,authorities may grant- exceptions fro

‘tatlon and protectlon are thereby secured

'z DEFINITIONS '

tlon, for: all practical pu
.'dwxduals ‘to.wheelchairs.

-2 2 Seml-ambulatory Dlsabllltles". Impalr--
ments that cause individuals.to walk with diffi- .
culty or 1nsecur1ty Indwxduals using braces\or.';".

1.1.2 'I'lus standard is concerned w1th non-
ambulatory dlsabllltles, sem1~ambulatory dis- -

o BT APPENDIX C* L
Amerlcan N atlonal Standard Speclficatlons for Maklng
Bulldlngs and Facilities Accé’ssnble to,’ and Usable by, -
the Physncally Handlcapped - -

'.crutches amputees, arthrltlcs spastlcs and--, -
; those with pulmonary and cardlac llls may be. .
D T R jseml-ambulatory e C

1LY This: standard apphes to all bulldlngs@'”:
and facilities use'ﬁ:{by the public. It appliés fo .
temporary or emergency conditions as well- as.‘
. permanent condltlons. It does not apply to: prl- -

2.3 Sight Dlsablhtles Total bllndness or lm-'

pairments affecting sight to the extent that: the '~
"ii‘mdlwdual functlomng dn pubhc areas 1s lnse- s
“cure.or exposed to. danger S T

L 2.4 Hearmg DlSabll!tleS Deafness or hearmgv .
: 'handlcaps that might make an individual i inge- :
.cure in pubhc areasl)ecause he is unable to com~
" municate or hear Warmng slgnals '

L2, 5 Disabilities of Incoordination; Faulty co-_" 2
ordlnatlon or. palsy from braln, spmal or pen- o

pheral nerve mJury

ﬂex1b1 K ty, coqrdination, and perceptlveness but

are fot . accounted for in. the aforementloned
,».cd'gorleS S

7. Standard When th1s term appears in small G

* .ample, a “standard” wheelchair is one charac-’ o
 terized as standard by the" manufacturers

. 2.8.Fixed Turning Radius, Wheel to’ Wheel
- The tracklng of the caster ‘wheels and large. -
wheels of a wheelchalr when pivoting onaspot. - -

R ' 2 9 Fixed Turning Radlus, Front Structure to. - -
: Yo - .. Rear Stiructure. The turning radius of a wheel-
'2 l Non-ambulatory Dlsa lltles Impalr-.'._“_'

ments- that, regardless of cayse or manifesta- - -

Ses’ confine ln_ "See deﬁnitions “I Sec On 2

chalr, left front-foot platform to rlght rear?'

~ *This’ materul is repmdueed vnth pennission from American

- National Standard Specification' A1171-1976 (R 1971) by the .
American National Standards Institute, copies'$t which may be .-
. obtdined-from American National Standards Inatltute. 1430 . .
Broadway, New. York, N@\v York 1o018.. -



. ._-.-wheel w

2.10 Involved (Involvement) A portlon or por-"'_‘--==-‘ '
" - ‘tions of the human anatomy or. physmlogy, or.*

ght front-foot platform to left rear
n plvotmg ona spot PRI

' wheel

“*-both, that have a loss or" impairment of normal . -
functmn as a result of genesis, trauma, dlsease,

i ﬂammatlon, or degeneratlon

. slmllar to those: 1mposed upon. stairs: -

. 2.12 Walk, Walks. Because the terms “walk”: :
- .and “walks” have a ‘multitudé of 1 meanlngs and -
 uses, their-use in this text is clearly definedasa ..

‘predetermlned prepared-surface; exterior, path-

"~ way leading to or from a building or fac:llty, or -
“from one exterior area to another, placed onthe "
ex1st1ng ground level and not dev1a't1ng from the -

~.level of the ex1st1ng ground 1mmed1ately ad_]a-‘ '

L cent.

213 Approprlate Number As used in th1s '
‘text, appropriate number means the number of .
~ a specific item ‘that would be necessary, in ac-"
"".cord with the. purpose’ ‘and function of a bulldlng .
orfacility, to. accomodate individuals with speci-
“ fie ‘disabilities in preportion to the antlclpated_f
number: of 1nd1v1duals with disabilities who -

. would use a particular bulldlng or: faclllty

EXAMPLE ‘Although these specifi catlons shall apply. to all
: _bunldmgs and facilities used by the public, the numencal need

... for a speelf' ic |tem would dlﬂ'er. for exaniple, between a major
" transportation terminal, where' ‘many individuals with diverse

" poses.

‘NOTE: Dlsabnllties are specific nnd where thelndnndual has a

" been properly evaluated and properly orlented ‘and where *
‘ architectural barriers have beert eliminated, a specific disabili- |
ty does not constitute a handicap. It should be emphnsized that -

_ . more-and more .of those physlcally disabled are becoming -

. participants, rather than spectators, in the fullest meaning of -

3 GENERAL PRIN(‘IPLES AND
CONSIDERATIONS ;

. 3.1 Wheelchalr Speclficatlons The collaps1ble--. -
"model wheelchair of tubular metal construction -
_with-plastic upholstery for back and seat is most
' commohly used. The standard model of all man::

2.11- Ramps, Ramps w1th Gridlents Because C
"+ the term “‘ramp” has :a multitude-of; meanings -
-~ and uses, its use'in this text is clearly defined'as’ :
.. ramps. with gradlents (or_ ratiips- with: slopes)"

" that deviate from what would otherw1se be con- -
. sidered the normal level. An éxterior ramp, as
":’:'dlstlngulshed from ‘a “walk ”"would be. con-
- "sidered-an-appendage to 4 bulldmg leadmg toa~
"~ level. above or below ex1st1ng ‘ground level..As -
-=~such,-a:ramp shall meet: ‘certain requlrements ;

ufacturers: falls wi m the following limits,”

- whlch were used as tfhe basis of c0ns1derat10n

< (1) Length: 42 inches :
- (2) Width, whenépgpen 25 inches - o
(8)*Hegight of & -from'floor: 19% 1nches o

@ He1ght of armrest from floor: 29 mches. -

(5). He1ght of pusher handle rW) from ﬂoor -
36 inches: . TS

l".(6) Width, when collapsed 11 1nches R

: 3 2 The Functlonmg of a Wheelchalr -

. 3. 2,1 The fixed turning radlus ofa standard -

-‘wheelchalr wheel to wheel is 18 inches. The

ﬁxéd turnmg radlus front structure to rear -
strucl?ure, is 31 5 mches L

3.2, 2 The average turnlng space requlred__”__
(180 and 360 degrees) is 60 x_60 inches. " -

" NOTE: Actually. a tummg space that |s longer than |t is o
“wide, .specifically; 63 x 56 inches, is more worlmble and deslr- .
.mble Inan area with' two open ends; such as might be thecasein
‘a corndor. a'minimum of 54 inches between two walls would

permit a 360~degree tum

-3.2.3 A minimum width of 60 1nches is re-"f:'__.

“quired for two. 1nd1v1duals in wheelchalrs to pass_ _

each other. - - - . Ll e

‘ 33 ‘The Adult Ind:vnd.ual Functlonlng 1n a
. Wheelchalrz

- 3.3.1 The average umlateral ve'rtlcal reach is

'60 inches and ranges from 54 1néhes to 78 inches. - - )

' 3.3.2 The average hor1zontal w()rklng (table)"..-

8 ,reach is 30.8 lnches and ranges from 28. 5 mches o
;.-t0332}nches S ‘ g '
disabilities would be contmually coming and going, an office
~ building or factory. where varying numbers oflndmduals with.. -
. . disabilities of varying mamfestatlons (in many instances, very -
* ""large numbers) might be emplpyed or have reason for frequent -
‘ .visits, a school or church, where the number of individuals - -
.. may be fixed and actlvntnes more definitive, and the many other - -
¥ bulldlngs and facnhtles dedlcated to speclfc functlons and pur- . '

.3.3.3"The bllateral horlzontal reach both _
arms extended to each side, shoulder high;
ranges from §4 1nches to 71 1nches and averages ,
64 5 1nches -

’Extremely small, lurge. strong, or weak and involved indi- T.’- .

* viduals could fall outside the ranges in 3.3.1,.3.3.2, 3.3.3, and - -

their reach could differ from the figuregivenin 3.3.4. However. v
these reaches were determined using a large number of indi !
viduals whe were functionally trained. with & wide ranwe in -



N

334 An individual reaching diagonally, as . identified for use by 'indi_viduﬂs with physical :* -
= would be required in'using a wall-mounted dial . - disabilities.” "~ SRR L

- .telephone. or towel dispenser, would make the - - .4.3.3°A parking space open on one side, al-
average reach (on the wall) 48 inches from the " lowing room for individuals: in- wheelchairs or

e oo oo oo, ndividuals onbraces and crutches to getiin and -
' 3’.‘4_"',Th_é.lvi.\ﬂi,vidual'Fuxiéti'Oni_ng:.bn Crutches?  out.of an automobile onto a level s'_urfa'c_e‘, suit-:
.. 341 On the average, individuals 5 feet 6 <2Ple for wheeling and walking, is adequate’ " .
 inches tall require an average of 31 inches be. - - “4:3.3 Parking spaces for individuals with
~ tween crutch tips in the normally accepted gaits.4 = . Physical disabilities. when placed between two -
342 On theavérage, individuals 6 feet 0 k. . ot di'ago‘n?ilorhead-onp?rkmgspaces‘..
. 342 Ont rage; , y oo 7 should be 12 feet wide. ¢ ..
‘es tall require an average of 32.5 inches between - _S :l; 4 :CZ "'-i'n':)i v:m'in'gi':hdﬁl d be éﬁc’éfcise d éo o
crutch tios in the 1 ly accepted gaits.#  :>. . 4.3:4 Care‘in planr _ € exercised so
. .C.f“,"c_h-t-.fps m he normally accepts d gai L that individuals in' wheelchairs and indif¥iduals
T . R . using braces and crutches are not compelled to .
4 SITE DEVELOPMENT A wheel or‘walk behind parked cars. - DTS
PR R o ,4.3.5‘*"'(§o;isidefation should bé_gi-ven the dis<
-4.1 Grading. The grading. of ,gr.ounc!,gyen,_con_--. tribution of spaces for use by.the disabled in ac. . -
" trary to existing topography, so that it attains a - “cordance with the frequency’ aﬁd.ﬁers'isténcy of =
K lev_el,With-a'normal entrance will make a facility "-parking needs. . T, - . T
-accessible to individuals with physical disabili- ~P2r<ing needs, S e
i e 0 individuals with physi Cio % 4:3.6 Walks shall be in-conformity with 4.2,

.'.;:_4.'.2":W51i<s' R
- 4.2.1 Public walks'should be at least 48 inch: _
* es wide and should Kave a gradient not greater .
thanspercent.a . . :_. o - . . ‘” ‘
- 4.2.2 Such walks shall be of a continuing com- " -

..mon surface, not interrupted by steps or abrupt -
' L : o - tics, would be extreme exceptions to 3.4.1 and 3.4.2. S .

. .-5Site development'is the most effective means to resolve the

- -problems created by topography, definitive architectural de- .

changes in level. -

- . NOTE:. 4.1 and 4.2, sébzira}ély or:collec_ti\'relj._lare‘gfr'eatly o

"aided by terracing, retaining walls, and: winding walks.allow-
_.ing for more gradiial incline, thereby making almost any build-

.'ing accessible to individuals with permanent ph}_"’sic{;! disabil-"_ B

ities, while contributing to its esthetic qualities.”

4;__2-..'3. Wherever walks “eross other walks,

driveways, or parking lots they should blendtoa, .

common level.”

L :4.2,4" A waik‘iha_Il .l.léve'.a léi/él’ blétform at
S/4

the top which i least 5 feet by 5 feet, if a door -
swings éut onto the platformor.toward the walk.
‘This platform shall extend at least 1 foot beyond. -
each side of the doorway. .~ - o ¢

- 4.2,5 A walk shall have a .levzé_l' platformat

Jeast 3 feet deepand 5 feet wide, if the door does-

not swing onto the platform or toward the walk, .
‘This platform shall extend at least 1 foot beyon_d

each-side. of the doOrway.:,“.:‘, o
4.3 'Parking‘th_s s R
'4.3.1 Spaces that are accessible and approxi-

mate to' the facility should be set aside and. .

ERIC

IToxt Provided by ERI

R _"M_ost individuals ambulating on braces or cruwheg. or bofh'.‘ L

oron canes are able to manipulate withinthe spéciﬁcziti(_)ns' pre-.-

‘scribed for wheelchairs, although ‘doors present quite ‘a* -

: problem at times. However, attention is called to the fact thata-
crutch tip extending laterally from an individual is not obvious. -
"7t others in heavily trafficked areas, cértainly not as obvious -

-or protective as'a wheelchair and is, therefore, a source of

vulnelrability, P P PR , .
-4Some cerebral palsied individuals, and some'severe arthri-

signs or:concepts, water table,- existing streets, and atypical

*_..problems; singularly ar coll_ectiye,ly,_.'sb that aggress, ingress, :
and egress to buildings by physically.disabled can be facili-"\. -
-tated ‘while preserving the desired design and effect of the - .’

architecture. . Ly .
“°It is essential that the gradient of walks'and driveways be - -

more 'vulnerable to the ‘elements. Walks ‘of near maximum
grade and considerable length should have level areas at in-

" tervals for purposes of rest-and safety. Walks or driveways . .

. should have a nonslip surface, - ' e S
'~ "This specification doés not require the elimination of curbs,

. . which, particularly if they occur at regular intersections, area ..’ ‘

" distinct safety feature for all of the handicapped, particularly - .~ -

the blind. The preferred method of meeting the specification’

', i8 to'have the walk incline to the level of the street. However, .. . K
- at principal intersections, it s vitally important that the curb -~ -

- ;run parallel to the street, up to the point where the w:ﬂ?fs

~ clined, at which point. the curb woufd turn in_ and-gradually -
* meet the level of the walk at its. highest point. A less preferred

method would be to gradually bring the surfacé of the-drive. *

" way or street to the'level of the walk. The disadvaittage of thig..’. -

method is that a blind Person would not kinow wher he has left, ' -

« the protection of a'walk and entered the hazards of astreet or ~ -

Avivaura.. .

less than that Prescribed for ramps, since wallks would be voitﬁ_;‘, -
‘of handrails and curbs and would be considerably. longer and’ . "
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5 BUILDINGS

R
5 1 Ramps w1th Gradlents. Where ramps w1th
gradlents are necessary ‘or. desired; they shall
- conform to the follow1ng speclficatlons

5.1, 1 A ramp shall not have a slope greater
~than 1 foot rise in 12 feet or 8 33 percent or 4
degrees 50 mlnutes

5.1.2 A ramp shall have handralls on at least
one 51de, and-  preferably- two s1des,,that are-32
lnches in helght ‘measured from the.surface of
the ramp, that-are smooth, that- extend 1'foot be-
yond the top and bottom .of the ramp, and that
otherw1se conform* with- American Standard .

Safety Code for Floor and Wall Openlngs Rall- .

1ngs and Toe Boards, Al12.1- 1973

NOTE 1 Where codes speclfy handralls to be\ of helghts
* - other than 32 |nches. it is- recommended that two sets of hand-

'the proxumty'of such exlts to all parts of bulldmgs and faclhtles.

- in accordance with their deslglt and functlon, is essentlal (see
112. and 2000 through 2031 of American Standard Code for:

-"Safety- to Life from Fire .in Bulldmgs ang Structures, A9, 1=

11974) it is preferable that all or most éntrances (exits) should
."beé aecessiblé to, and usable by. |ndmduals in wheelchmrs and .

' |nd|v1duals w:th other forms of physn:al dlsablllty herem apph-
- 'cable s R :

5. 2 2 At least ‘one entrance usable by 1n- :

d1v1duals 1n wheelchalrs shall-be oni a level that
- would make the elevators accessrble '

- '5 3 Doors and Doorways

. rails be installed-to serve all people. Where major traffic is pre- '
dominantly children, particularly physically dlsabled children; =

.or groups being sérviced.

"~ NOTE 2: Care should-be taken that the extenslon of the '

- handrail is not in |tself a hazard The extensmn may be: made on
the slde of a contlnulng wall - . .

. 5. 1 3 A ramp shall have a surface that is non-
' sllp . ..‘ . o LT

5.1.4 A ramp shall have,a level platform at

the top which is at least 5 feet by, 5 feet, if a door
» . swings out.onto the platform or: toward the ramp;

 This platform shall extend at least 1 foot beyond _

each 81de of the doorway

" least 3 feet deep and 5 feet w1de if the door.does
- not swing onto the platform or toward the ramp..

This platform shall extend-at least 1 foot beyond i

each side’ of the doorway SR
5.6 Each ‘ramp shall have at least 6 feet of
stralght clearance at.the bottom. .

5.1.7 Ramps shall have level platforms at 30-

~ foot.intervals for purposes of rest and safety and - -

~shall have’ level platforms wherever they turn

5 2 Entrances

NO’I'E Because ent nnces also seer as exnts. some being

- particularly important in cise of an emerizency. and because

able by a s1ngle effprt S

5.3.1-Doors shall have a clear openlng of no
less than 32 inches when | open and shall l:)e oper-.

_ B NOTE l-‘"l\vo-leaf doors are not usable by those wrth dlsabll- ®
‘ '|t|es definéd in 2. .1 2.2, and 2.5 unless they operateby a slngle "

effort, or unless one of the two leaves meets the requlre-__

' “ment of 5.3.1.

b s

‘. extra care should be exercised :in the placement of handralls. o
<. in accordance with tbe naturé of the faclhty and the age group »

- NOTE 2:. Itis recommended that all doors have klck plates',-

.extendmg from the- bottom of the door to at least 16 inches.

from the floor. or be made of a material and finish that would-
safely ‘withstand the abuse they might receive from canes,
crutches, wheelchalr foot-platforms. or wheelchalr wheels

5 3 2 The- ﬂoor on the 1ns1de and out51de of .

" each doorway shall- be level for a dlstance of 5..

. feet: from the .door in ‘the ‘direttion the. door"'-'
‘swings and. shall extend 1 foot beyond each 81de1

: of the door

- 5.3.3, Sharp 1nc11nes and abrupt changes in ',i
- level shall be avoided at. doorsills, As much as
possllethresholds shall'be flush with the floor.

- NOTE 1: Care should be taken in the selectnon, plncement,

and setting of door closeis so that' they do hot prevént the,,

Lo .. useof doors by thephyslcallydlsabled ’I‘ime-delaydoorclosers X
" 5. 1 5 A ramp shall have a level p‘latform atv

are recommended. .
NOTE 2:: Automatlc doors that otherw1se conform to 5. 3 1,.

832, dnd 5.3.3 are very satisfactory. .

NOTE 3: These- specifications apply both to extenor and m-' .
terlor doors and doorways . B L

5 4 Stalrs. Stalrs shall conform to. Amerlcan' c

. Standard Code for Safety to Life fromh Fire in -

Bulldlngs and Structures, A9.1-1974, 'with the'--
follow1ng addltlonal considerations: -

5.4:1 Stepsinstairs that mlghtxequlre use by. -
those” w1th disabilities defined in 2.2-and 2:5 or -
by the aged shall not have abrupt (square) nos- ..
ing, (See Fig:°l.) - -

NOTE: lndmdqpls wnth restnctions in the lmee, ankle. or.
hip, with artificial Iegs, long leg braces; or comparable condi-, . .

- tions cannot, without great diffi culty’and hnznrd use steps with -

" nosing as illustrated in Fig. la, but can safely and with mini-

mum difficultv use stens with'nosine as illustrated in Fio. 1h




I A. UNACCEPTABLE

, ( ‘8. ACCEPTABLE .

: than 32 ‘inches. it is: recommend
. be installed to serve all; peqple Whére traffic is predoming

. children,. partlcularly physncally disghled chlldren, eg(tra Mre

- :ahould be. exercised.in the placement of‘handralls in aec‘

- -anece with the’ nature of the faciliy and.the age group or g'ro i\
o bemg semced Dual l}andrmls may be necessary .
e T

‘5.4, 3 Stalrs shall have at least one’ handrall}
~that. extends at least 18 1nches beyond the tOp

: step and beyond the botto "step; e

%
B
BJ
O
-]
35.
* i
=
]
E.
=
g
.:i

‘handrails‘is not in itself a hazard:
© on the side of a contmumg wall

5.4.4 Steps should wherever possﬂ)}é’

-risers that do not exceed 7 1nches L o
. 55 Floors ST

g nonsllp N o v

5. 5.2 Floors on a glven story. shall be' of a’
_common level throughout or :be connected by -
~a ramp in- accord w1th 5. 1 1 through 5 1 6 y

inclusive.

i

EXAMPLE 1: 'l'here shall not be a dlfferen(:e between the' .
,{evel of the:floor of a corrndor and lhe level of ‘the floor of

he toilet rooms.’

NOTE Where codes specnfy handralls to bé at helghts d‘ther 5
that two sets.of, handrgils ; 'v

; .at the extenslon ofithe'
e extensnon may be made S

'and 1n.
, c\Onformatlon with existing step formulas, have_A :

: EXAMPLE 2: There should not be d dlfference between the'g._ a

“level of the floor 6f a' corridor and the'level of a meeting room."' V

-dining room, or any other room aunless proper rumps nr;e
provided . .

5.6 'l‘01let Rooms. It is essentlal that an appro-
priate number® of tojlet .rooms, in accordance

with he nature and useof a Sspecific building or
facili
physxcally handlcapped AR

.'5.6. 1. T011et r00ms shall have space to allow_'

, be made accesslble to and usable by, the'

._,..;‘able by individuals in. wheelchalrs‘ :

'5.5.1 Floors shall have a surface that 1s - _
o ~under a’ lavatory be covered or insulated so that g wheelchzur‘
-"'-~md|v1dual wlthout sensatlon will not burn hlmself ‘

‘mounted urinals’ with the opening-of t

. _,_trafﬁc of. 1nd1v1duals in wheelchalrs 1n accord~
ance; W1th3 1, 8.2,and 3.3,

'5 6.2 Toilet . rooms shall have at least one"‘_‘.'

‘.t011et stall that— .~ ...0 0

Sy Is 3 feet W1de S : L
L (2). Is at’ least 4 feet 8 1nches preferably 5:\'_.
feet deep N v :

(3) Has a door (where doors are used) that.A--
s 32 mches w1de and sw1ngs out e

(4) Has. handralls on each 81de 33 1ni:hes","'
-hlgh and parallel to the"floor, 1% mches in
:loutmde diameter, ‘with 1‘/2 inches clearance '

" between rail and wall, and fastened securely.
At ends and center’ :

(55 Hasa water closet wrth the seat 20 1nchesf; '
from the floor : "

: NOTE The desngn and mountmg of - the water closet is of

\conmderable inmportance. A wall-mounted. water closet with a’

narrow understructure that récedes sharply is most desirable.

~If a ﬂoopmounted water’ closet must be uséd, it should not. -

have ‘a’ frdnt that is wide -and perpendlcular to the floor-at

‘the front of the seat. The bowl should be shallow at the front . "
+.of the seat and turn backward more than downward to allow. -
. the individual in a- wheelchalr to get close to the water closet ~
. :wgth the seat of the wheelchair.- : e

8. 6 3 leletrooms shall have lavatorles w1th .

_' narromaprons wh1ch when mounted at standard .
" height are usable by individuals.in wheelchalrs .
“or'shall have lavatorles mounted higher, when .

partlclllar de51gns demand so that they are us- "

[ L
NOTE: It is’ |mportant that drain pipes and hot-water pipes

5. 6. 4 Some mlrrors and shelves shall be pro-_ .
vided above lavatorles at a height as low as pos- _

1s1ble and no higher than 40 inches above the .’

.floor measured from the top of the shelf and the .

bottom of the mlrror

5.6.5 T01let rooms for men shall have wall-:_ B
basin-

e
19 inches. from the floor, -or shall ha§ floor- .

_mounted ur1nals that are on leVel w1th the main .

floor of the tollet room : : .
5.6.6. T01let rooms shall have an approprlate

o ‘number8 of towel racks, towel ‘dispensers, and .
- other dlspensers and dlspOsal units mounted no» o
hlgher—‘than 40 mches from: the floor, '

8ee 203, LT



PRREE% ; 'Water Fountains. A appropnate number® :
L ofr water fountains or other water-dispensing -
. ‘means shall be accesslble to, and~usable by, the

8 'physlcally dlsabled

- :up-front spouts and controls.”

3chan1ca11y-Refr1gerated l_)rlnkmg-Water Cool-i

. ers,’A 112.11.1-1973))

L~

. serviceable to individuals in w
'mounted -on the side of the coole,r 30 inches above the floor.’

Y NOTE 2: Wall-mounted, hqnd-opersted coolérs’ of. the latest -
. design, manufactured by many companies; can servg: th/é able- -
bodied and the physically disabled equally well when the cool-;

‘ er is mounted with the basin 36 inclies from the floor.
- mended

o ;',,Efunless the alcove is wider than a wheelchair: (Seé 3.1.)

“ber® of public telephones should be made acces:.

v :fac;llty

3.3,

L phones should be equipped for,those with hear-

e ing. dlgablhtles and so° 1dent1ﬁed w1th 1nstruc-_ :

":_."tlonsforuse SRR
NOTE Such telephones éan be used by e '

.conform to the 'followmg requlrements

" 5.9. 1 Elevators shall be accesgible to, and us:’
able by, the physlcally dlsableﬁ on the level that

" they uee o enter the'building, and at all level
S normally used by the‘ general pubhc

5 9 2 Elevators shall allow for trai‘ﬁc by-_',"_b

" NOTE 1: Convenitional floor-m unted Water ooolers can be' o
chairs if a small fountaln is .

" NOTE’ '3: Fully recessed ’water fountslns are not reconi-‘ o

;> + 5.8 Public 'I‘elephoﬁes An appropnate num—

sible to,'and usable by, the physlcally dlsabled !

O - NOTE: The conventlonal publlc teleph'one booth is not us--."’
e able by most physically disabled individiials: There are many. ' _
. 'ways in which-public telephones can'be made accessible and . |-
sable. ‘It is recommended that architects and- builders confer - . A

““with the telephone company’ m the planning of the building orf wle L

AT .5, 8 1 Such telephones should be placed 80
ST _that ‘the dial and the handset can be reached by . .| *
-.a;_:lnd1v1duals in wheelchalrs, in. accordance w1th

. 5.8. 2 An approprlate number8 of pubhc tele- :

ing of physically dlsabled 1nd1v1duals They shall_".'-';z,{,-'-

‘enter the'building; and at all levels_n";' .

- wheelclialrs, 1n accordance w1th 3 1 3 2 3 3 and :
5.3, o i
- ‘5 10 Controls Sw1tches and controls for hght

' heat, ventllatlon, w1ndows draperles fire -
'5.7.1 Water fountams or cooler:eu shall have

» _‘*’ﬁ_alarms and:&ll similar controls of frequent or
- essential use, shall be placed within the reach ‘of E

' 5.7.2 Water, fountams or coolers shall be' .'13‘ 1nd1v1dua1s in wheelchdlr’s (See 3 3)

""‘:_Yhand-operated or hand- and foot-operated (See
. -also-American Standard Speclficatlons for
" #Drinking Fountains, and Self-Contained ' Me-

»5 11 Identlﬁcatlon Appr pnate 1dent1ﬁcatlong
“of speclﬁc faclhtles within a building used by. the,}'
: _'pulgllc is partlcularly éssentlal to the blind. -

IR 55 6 B 1 ‘Raised. lefters or: numbers shall be';
- fused to 1dent1fy rooms or-offices. o

+5.11.2" Such ldentﬁ'icatlon, should be placed
"on the wall, to-the right-or Teft of. the door, at'a -
height between 4 feet 6 inchesand 5 feet 6 mches, '
measured from the ﬂoor and preferably dt5feet. -
5. 11 3 Doors'that are not intended for normal )
‘ '5use and that might prove ‘dangerous if a blind"

" NOTE 4: Water fountains should riot be set into an alcovei ~*person were to:exit or enter by them, should'be .

- made-quickly identifiableé to the touch,by ] knurl.- :
- ing.the door handle or knob.:(See Flg 2)

_ EXAMPLE Such doors might lend to loading platforms,
;! ‘bo:ler rooms. stages, ﬁre escapes, etc. k % Lo

F‘IGURE 2. Door Handles and Knobs B
' \_5 12 Warnmg Slgnals B T

Y521 Alidlble warmng slgnals shall be ac-
-'--compamed hy simultaneous 'visual slgnals for"

" o ; the beneﬁt of- those w1th heanngy dlsablhtles

5.12. 2 Visual slgnals shall :be accompamed :

‘:ﬂby Slmultaneous aud1b1e mgnals@ the benefit

o of the blind.

.,'5 13 Hazards Every eﬁ'ort“shall be exerclsed to
“obviate hazards to 1nd1v1dua1s w1th phys1ca1 d1s- :
ablllt‘les

.5,13,1° Access panels or manholes in- ﬂoors,'j

“';._'-'Walks, and walls can ‘be- extremely hazardous

' 'f«partlcularly when inuge, and should bo avmded




5‘13:2 When manholes or-access P "els are’

or when an open’ excavatlon}"
~-exists on a site,. partlcularly whenit is approxi- -

} ate’ to normal pedestrlan traffic, barricades ..

*'shall be placed on all’ open sides at least 8 feet

open ‘and in ‘use,

nstalled in accord w1th 5 12 2

5 13 3 Low-hangmg door closers that remaln
wrthm the. opening of a doorway when the door
i8 ‘open, or that protrudé hazardously into regu-
. lar corridors or traffic ways when the dbor lS
closed shall be avoi.ded : S :

.j:slmllar objects: or: -signs and fixtures that. pr"o-u :

from the hazard, ‘anid: warning- dev1ces shall be

-‘;'of American Standard. Code for Safety to Life

: 1974 except as modlfied by 541 1 of thls standard _

5 13.4- Low-hanglng slgns celhng hghts, and

“trude into regular corrldors or trafﬁc ‘ways shall
be ‘avoided. A minimum ‘height of 7 feeﬁ mea
'-'sured from the ﬂoor, St recommended i

'5.13. 5 1nghtlng on ramps- shall be i in accord:"..»"-.l

* with,1201, 1202;- 1203;-and -1204 of: Amemcanf:‘j
.- Standard Code for Safety to Life from Flre in..
: 1_.Bulld1ngs and Structures, A 9.1- 1974 L

-5.13.6 Exrt signs shall be in accord w1th 1205_'-:’.-”:' :

- from Frre in Burldlngs and. Structures A 9.1
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