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Between October 1 and 14, 1592, eight New York City public sc
of azrly childhood (PS S2R), elementary (PS 299, BS 32IR, ?s
intermedlate (IS 7, IS 72, &nd IS 75), and high (Tottesville
ware monitored for noise emissions from playground acti
this monitoring was to provide updated noise level vaj
reflace axisting school playground noise levels, fo L1 futur.
tal assessments of nev school projects. '

The levels currently ussd in environmental 36 essmen
at tha playground boundary, 73 dBA L,y 15 ay from
dary, 70 dBA Loy 30 feet away from theglaygd bo _
drop-off xate per dovhling of distance %atlom far than 30 feer away.
Additionally, Loy levals are presm(@ ed dBAvgreatar than legy
levels.

Three sourd level meteyrs wareWsa® for the mea ents. 1Two of the instru.
gents vere Larson Davis y Model 700 me¥rs (serial mumbers 2216 and

1362) and thy third vazes QgucY & Kjaer (3¢ Typa 4427 noise level enalyzer
(sericzl number 11670C6 N of the nstrutents mest ANSI Standard §1.4-1983

tolerances for Typ Eicatlion, 1DL {nstrumants were mounted on tri.
d and the B&K 4427 vas supported with

proximately 4 fset ahove the ground. All
%ﬂd after each measurement session with an
Calibrater (serisl number 18%4) and tha
Windscreens vere used for all measurements.

i eT Ear to partly cloudy with winds under 10 miles
Q
¢

s {nvthe 45 to 55 degres Fahrechei{t range. AlL momi-
! :m.o with industry-accepted practices for meassurimg sound
ground &vals, vithout playground activity, wera recorded at each
sHol playgrounds monmitored, except P.S. 299 in Brooklyn, were
= because the Staten Island schools provided the lowest back-

ETOuD vels of any schoels in the New York ClLty aras,

: possible background moiss levels wers desiradls for this study to
onsura that all readings recorded were clearly generated by the playground

t
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sources and not by othar sources (e.g., vehicles, trairs, airplanes, or manu-
facturing sources). As long as measurad levels with playground activity exceed
background levels without playground activity by more than § dBA, the measured
levels are clearly indicative of those associated with the plavground activity

enly.

With playgroimd sctivity, nolse levels were recozded at the plavground bound-
aries and, vherever practical considering traffic and other extraneous ‘sources,
at distances away from the playground boundaries simultanecusly. Simultaneous
readings were used to estimate a drop-off rate of noise from the playground
wicth distance. \

Tadle 1, bdelow, summarizes the monitored dats by listing
and L;; values obtained. The complete set of monitered data

Attachzent A, The data 1s divided according to the
early childhoed, alemsntary, junior high, or high) s%

PE class, or resess).

It was origimally planned that ten achools wouMbe itored
S2R vas used for both its early childhood e iry &
nalither 1.5 61 ror* 1.8. 24 could bs moniter relizble

study’s purpcdse because of high backgrogad no evels
schosl sites are liszed below, )

e ——

= Qlil == b Sty — e .

t Lye value that was
ecess reading at I.S.
s and the actual level

Of 211 tha dats used {n the analysi nly zoff

iess than 9 dBA greater than t}e e d was

72. This value wag used only spfoff rg :

due to playground noise glone the badfz noise 1s subtracted from
the veading, 1z 1.7 dBA isas ¢ records e (which wus @ composite of

background and playgroe s _ .
Analysis Methodelogy ’

57 ans, Btan guidelines used for environmental
e Yssed on cise levels, specifically L,., &nd
ser 1 in'p e5es denotes & l-hour value). Kowever,
- playzround usage periods for activities
2l education (PE) classes, or lunch recesses,

such as ng lineups @
To ac chese giffoNgnpyusage durations, noise levels during active
rlayfre . were orded¥separately from the background levels and the twe
of
14t :

Few York City x
nolse assess
Lige1y (vhere
each school moulic®yped had

& were co 8 INTO Lyg1y levels by utilizing the standard mathe-
inition L which is:

<y
5@:) = 10 log ucmﬂfg P* (£)82] /pyat )

where easurement time period (1 hour in this case), p is the msasured
acous @ ssure, and p;,¢ {s the pressurs at the thresheld of hearing (2x10°*
N/ ) logarithnic refezences are to tha base 10. Attachment B shows the
specific use of this equation in the determination of the values quoted harein.
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Table 1
MEASURED NOISE LEVELS (in dBA)

Distance From

Schopl Grade _Activiev Playeground (fz} Duration (min) _ L.a L
Eazly Childnood/Elenentiry Schecls:

PS 52R . Recess 0 15
. Kecess a0 15
- Recess 0 25

PS 299 - Lins-up s} 17

B3 57 . Line-up 0 25 0
. Recess 0 20

PS €9 - Lins-up 0

- e

20
Racass 0
Recass 20 %
Recass 40
Recess 0 1
Recess 20 21
Recasgs 40 \ 21
Incermedizte Schools: %
-8 Line-up ¢ O 79.0° 87,1’
«8 Line-up x 76.5 74.
8 PE Class 5 €7.5 §6.
. 8 PE Cla 0 25 €3.0 59.
"y Recessv 0 PR 78.0 76,
18 72 6.8 Line- 0 .15 73,5 70.
8 Rec OQ’ 17 78.0  76.
S R . 17 73.8 70.
8 Re@ & 17 €6.0 63.
ne-up @ 26 €8.5 67.

BRI PO M e D IR Lo G AR
VUVTWVLIWWW VLI LILWLE W A Y

- e e

I8 7 &
]

G B £ 00 WO D O Th LA

up 26 £5.0  62.
FE Cl 0 20 £7.5  64.8

PE Ciass a0 20 3.0 60.3
Rac 0 i5 €9.5 £8.2
Rec 30 5 65.7 63,0
\ne-up 0 20 76.5 73.5
Racess 0 20 71.5 69.7
Recess a0 20 63.3 62.8

*  High lsvel discrete svents biased thess measurements. These values wars
not used in the analysis,
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Playground usage duracions for the different school types and activities wate
developed based on fleld obsarvations and vayxifled by school principals :and
other school vfficlals of the New York City Board of Education. These play-
grownd usage durations (which ware the same or lenger than the observed usage
durstions), rather than the measured durations, wers ussd Iin the analyszis to
derive the recommanded levals. Table 2 shows thess usage durations by schosl

type.
Table 2 \

DURATION OF OUTDOOR PLAYGROUND ACTIVITIES

Rarly Childhood/Elementary Schools (Gradas X-2/3-3):

TIHE ACTIVITY
7- 8 AM 30-¥inute Line-up <‘ 3
8- 9 AM 30-Minutes Line-wp oY
9-10 AM .
1011 AM 30-Minuts Recess or
11-12 PM 40-Minucte Recess or
12- I M 40-Minuce Recess or
1« 2 P
2- 324 _
Inte=sedizte Schools (Grades 6-8):
I o 8-, 3
&« 7 AM 15-Minute Line-u
7- 8§ AM 30-EinJCe L;
- 9 AY 30-Minute Class
G430 AM Class
10-11 A o 30-Min cegs or nute PE Class
11-12 2¥ &0 Mi cess 'O Minuts PE Class
12- 1 PM va" @O-Him.:a PE Class
1. 2l n Ce ecess O-Minute PE Class
2- 3P 50-Minuts PE Clazgs
Eigh Schools {Gra 9-12)2
ACTIVITY

15-Minute up '

30-¥ te sup or 30-Minuve PE Class

30-Mi¥WCe Line-up or 5C-Minuce PE Class
£0-Minues FE Clazs

45 te Recess or 50-Minuts FE Class

¢5~ nute Recess or 30-Minute FPE Class
”inute Recess ot 50-Minucta PE Class
50-Minute PE Class

2- 3 D 50.Minute PE Class

¢ Werst-case sssurptions includa the longest duration of activity that would
pormally happen during aach houx, Note that during scma hours & 40-minute
lunch recess i{s indicated, this may mot be & continuous recess but could
include two, 20.zinute recess psriods occurring within the saams hour.
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All calculaﬁ_:icns parformed aze in terms of 1,y values, Because Ly values can-
Tot be coxbined mathematically the way L, valwes can be, Ly valces can only be
estimaced through their relationship to the L, values,

Analvsi{s Rasults

Tabls 3 shovs the paximum heourly neise levals at the playground beundazy for
sach type of schocl based upon the duration of ocutdoor playgreund asctivities

shown in Table 2, above. Table 4, below, shows the maximum noise levels at th

playground boundary for specific sctivities, There does mot qeea to be a cl
relationship between noise levels masasured and the mumber of &g:s in
playgreund or the total nunber of students at any given sc

e 3ve
differance between L, and L., measured values was 2.8 &@ 6
Table 3 Q

HAZTHTY EOURLY PLAIGROTHD

Rarly CkildHsod Schools:
{Gradses X-2)

PO == Rog(1)_(dBAY

7. 8 AM €3.8 Q 7- 63.4

8. § &Y €5.3 Q 8. 9 69.3

§-10 A 62.9 FLo Ax §2.9

10-11 AM €5. 10-11 AX §9.3
X 11.12 PM 71.4
P 12- 1 P¥ 71.4
P4 1- 2 £2.9
34 2- 3 X 62.9

11.12 FX

12. 1 \
1 2 :

2- 3 &2.9 @.

ng this average, all mesasured differences less than 1.5 a2a
y ¢ because they were associated with rezdings whers extranaous
e 3 Erom such sourcss a3 alrens, trucks, buses, and ckildren yell-
@ =t the microphones contaminaced ths maisursoents.
(U1sa dasa from Intarmediazte schools wvas ussd for PE claes activities far
all school cTypes.

1
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Tabls 3 (Contimuad)

MAYTMOX BOURLY FLATGROUND BOUNDARY KOTSE LEVELS
FOR ENVIRORMERTAL ASSESSMEETS"

Intersediate Schools: Eigh Zehools:

(Gzadas 5.8) {Gradas 9-12)
Iﬂq(l)iiw L"q(l d %
63.5 %

2 430
RN
K

S 64.3
Table

64, .

i

HAXTMUM PLAYGROURD BOUEDARY no roz @xc ACTIVITIZS B{
:

?
i

64,9
€4.3
€8,9
71.0
71.0
£8.9
64.3

LI Y §
1

O @ 08~

e s
R RO es o
N
nwnzgmmqm
”;H;‘H
ek EEER

[}
L)

A ERERRRR

Q;adeg A;:‘.vi;! 1) !dBAZ

Ezrly Childhood Scuools (Gra Q
S Line- 30 £3.8

X-2 Rec w0 & 71.5
~ 62.

e @
Lmury School I and 1 .
k-5 £3.8 .
1.8 Reces: 71.4 :
X-5 PEZ Clgf &O £2.9 .'
gals ( ¢ ‘
30 4.9 f
40 . 71,0 -
azs 50 4,3 . l

§-12 Lins-up o} £6.2
L Recess 45 67.6 l
FE Class -1 £§4.3

all school types.

¢ Nolse data from intermediate schools was used for PE eclass sctivitiss for :
B-§ B
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&verage deoop-of£fs were 4.8 dBA az 207, 6.2 €24 st 307, $.1 dBA ae 40, and 15.2
dBA (the only reading) szt 60'. Beyond 30 feev from the playgroumd berders,
drop-off rates vers generally § dBA per doubling of distance £roz the noiss
gourca (in this case the playg“ouaé boundazy). This corzespords with gonerally
aecepead rule-of-thuzdb for sther typical eutdoor applications. EBovewver, 1€ the
soY p;a.yg'gc".mﬁ vexre to ba located mesy any large zeflective bulldings, 8 lowss
dzop-cff rata por doubling of discancs £rem tRe playground boundary could ex-
ise, In guch cases, the actual drop-off zates cam oaly bo vorified by £isld
measurements, which should bo peorformed, beccuse of the cozplezitcy of the acou-
seleal onvizonmaene that i3 ezxeated by tho bulldings. Bovevar g if ficid men-

surozsnEs g¥e not pessible, a mope eonsezrvative ézop -off zate dmblmg
¢igtanca from the playgromd boundary showld bo assumed (oﬁ ez of .
d34).

Based on the @oasurements and calculatioms dezive
atudy, the following wvaluss shown in Tabls 3,
preliminary estimste of the nolse lovels genes
Gicy school playground. Applying thesze ie

-———ﬁ%—'— S et L
Eaxly Chi eeneaf . 71,5 ‘
Ele e @ 7.8
S:heol \ 71.0
se oL _ % 68.2

e tha potential foz significant project impaces
Wis may be warrzgated. For this type analysis,

né related polisa skould bo odded en an hour by hour
for this purpoas azc showm sbove in Table 3, by

v levels N be estinated, vhenevey mearured walues azs net available,

2N SI.0 dZA highex ehan L.y values., Unless the proposad play-
s within 100 feeg o) asy lerge buildings, Bourly moiss levels
sed ¢ agage valuas at the gpecified distamens

ygzound bousdazy: 4.8 dBA g® 20°, 6.8 dBA at 30°, a=d §.1 4BA at
40’, The genaral sule of 8 § dBA drop-off per doubling of distance fzom Ehe

T .

8 \.‘-l ‘\
.

Y

3.7
!
{

s

;
;
i
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pltyz:cund boundary for all diztancas betwsen 40 snd 300 feet appetTs o bs
3 <1c abserption, cerzain, and

{ate for snalytical purposas, AtmospheT
1 condizions would affect nolse levels beyond 300 fset avay from

4, and saould be considezed on 8 case-by-ciid tasis, However, for

background noise 1evels snd Puilding dansicies are
cc: Eé Applebome 2\

bayond distances of 300 fest

STE:vwp
JPCSCa>/scapleyl. Ben ) |

meteorclogice
ths playgzroom
past avsis of Nev York Clty,
high eséugh to paka mOST playgzosads inaudible

svey.

|
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. ' ATTAC(TET A

NOISE MZASTRENENTS TITE RESPECT 70 PLAYGROUND BOTNDARY (in d34)

Eazly thildhood/Elementsry Schools (Grades ¥-2/3-5)

P.§. 52R - ﬁcngm Hills Avenue betwsen Mason and Nugsnz Avezues (10/1,2/92),
£330 Students

Grads _Acrivicy Tize e oo Iie Tae oo leus. Lage
Background 11:48AX-12:00P¥ 64.0 60.0 535.5 52.5 50.0 46,5 53.6

¥-2 Recsss @’ 12:10PM-12:25pM 90.5 85,0 77.5 71.0 62.5 587.5 74,6
K-2 Recess €30* 12:10PM-12:25PM 74,5 71.0 67.5 4.5 59,0 54.0 €5.3
3.5 Recess @0' 12:33PM. 1:0084 97.5 90.0 78.0 71.0 58.0 50.0 77.3
2.5, 299 - Maple Streec beween Albeny and Kingston Aven"es 23, %
600 Studancs
Grade _Activier Time ki _Ia
Back+Lineup 8:18AM- 9:18a¥ 101.0 85,
K-5 Llineup @O0’  8:18aM. 8:35a 101.0 S1. 73 5
P,S. 57 « Qder Averus betwesn Palmg Dri unders Lineup @ Palma
’ Drive and Park Eill Avenua (l /92), 6§00 Stjant
Grade _Actiwiev Tf-ELL : .L:_ ’-LO—- oo dmine  alee
Background "TPH 10 20 ; 52.5 49.0 &46.5 355.2
K-S Lineup €0’  8;20aM- 8 105 0 B .5° 66,5 61,5 54.0° 77.57
4-5 DRecess @0’ 11:25AM.11 53.0 0 66.5 63.0 56.0 71.8
P.S, €9 - Keating Placq befween Roc and Saxon Avenuss (10/9,13/92),
1450 S*u
de mﬁ ' Lo Loon Jlson Iooe tminn daee

47,0 45,5 53.5
58.0 4%.0 68.4
63.0 54,0 73.8
58.3 ---- £7.6
63,7 e«--- £8.54
'59.0 50.5 &3.0

660 66,5 §5.5 50.
5.0 80.0 71.5 62.
54,0 83.5 76,0 70.
(13:457M 73,7 76,3 70.1 5.
-12:59P 80.9 76.5 71l.1 67,
fecess g0’ PM-12:59B% 75.5 70.0 66.5 63.
(b Rectss #oem- 1:2894 87.5 2.0 77.0 70.5 62.5 S1.0 73.4
1:17m- 1:30PM 77.5 76.3 72.7 68.1 60.9 ---- 69,5

5 Ra 1:30BM- 1:38PM 78.7 77.7 72.7 67.1 61,5 ---- 69.6
1:17pM- 1:38P¥ 75,5 71,5 68,0 63.5 57.5 49.0 65.0

M OLOVDWKILNO

* High level dlssrecs events blased these measuremancs.
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NEACEHERT A (Continuad)
NOISE MEASUREMENTS WITE RESPECT TO FLAYTGROUND BOUNDARY (in dBA)

. —

Intermediate Schoolx (Gradas 6-8)

I.8$, 7 - Irvington Street betwsen Hylan Boulw;ré and Edith Avenue (10/6, 9/92).
8§00 St:udents

Grade _Activity Time Lw— Jdo Jase JIse. Ison olwin. Do

Background 10:50AM-11:05A 67.0 65.0 56,0 48,0 44.0 40.5 $3.7
6-8 ILineup @0' 7:25AM. 7:35AM 114.0" §5.%* 79.0" 68.5° 60.5° 54.5° 87.1°
6-8 Lineup @30’ 7:25aM. 7:35AM 0.0 85,5 76.5 €9.0 60,0 54.5 74.5

8§ P Clus @0’ 11:05aM-11:30a¥ $2.0 76.0 67.5 61.0 5 45,5 €6,
& PE Class @30’ 11:05AM-11:30aM 73.0 §7.5 &3.0 57.0 3 45,0 59.6
‘Sb 1.0

7 Recesg' @0’  9:30AM-10:00AM 85,5 83,5 78.0 72.0

1.8.72- Trav«'s Avemus batwesn Ferndale Avsanue and Herry ’Gﬁu a.
€ Merry Mount Strest between Travis and Sa:o es (1 /92).
1685 Students

Guage _pexivicy. Tize

0. O -

Background 7:135AM- 7:55AM 0 &5.5 $58.5
&-8 Linsup @0C' 7:15AM- 7:30AM 5 34,0 70.5
g Recess @0’ 11:51AM.12;08PM .5 52.5 76.9
8 Recsss @30’ 11:51AM-12:00P4 1 ~eee T71.8
8 Recess @30’ 12:00PM-12:08RY 5 e.-s £9,6
g Recess @60’ 11:51AM-12:08P 0 53,0 €3.4

1465 Students ,

I.8 7% - Boulder Strest b@rcu Road and u:or Place (10/13, 16/92),

Grede _Activitv, i dae Lse lees Tate  dige
Blckgra 61.0 S53.5 48,5 46,0 45,0 51.0

§-8 Lineup @0 7.0 68.5 84,0 60.0 53.0 67.5

6-8 Lin @30’ 70,0 65,0 60.5 §7.0 52.5 #62.3

8§ PE " .$. 73.85 €7.5 62.5 59.0 56.0 64.8

8§ P or : . 7.5 63.0 58,5 83,5 %52.%5 &0.3

8 8 : : 75.0 69.% 64,5 58.5 48.0 68.2

g @30' 0 J 71.7 65.7 59.9 32.1 seve 63,0

\)
q/ N
O‘\"

¢ High level discrete events blassd thess messurements.

3-10



ATTACENETT A (Gontizuad)
NOISE MEASUREMENTS WITE RESPECT TO PLAYGROUWD BOUNDARY (in dBA)

Eigh Schools (Grades 9-12)

1’ottenviile Eigh School - Luten Avenus between Dalsius and Eylandt Screets
(10/16/92), 3500 Studants

Srade _Activity Tine Ieswe  ohin Lo Lo Lo Imin. leo
Background  8:40AM- 9:00AM 61.5 60.0 55.5 $0.0 48,0 47.0 52.5
9:12 Linmeup @' 7:40AM- 8:10AM 89.5 81.5 76.5 71.5 65.0 68,0 73,5

§-12 Recess €0’ 12:20PM-12:40P¥ 92,0 79,5 71.5 €5.5 62.0 58.5 6%.7
§-12 Recess @30’ 12:20PM-12:40P¥ 83.9 73.9 63.3 57.9 SK.". 62.8

S
RGN
e S
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ATTACHMENT B
CALCULATION OF Leq(l] PLAYGROUND NOISE LEVELS

The standard definition of Lq, 8s quoted in the text, is:

L. = 10 log {mm[% p(t)dt]/p 2}, “(B.1)

eg(?) g - tef
where T is the measurement time period, p is the measured acoustic prassure, and
Prof 18 the pressure associsted with the threshold of hearing, 2x107° N/m?. All

153&:1Ehmic referenceés are to the base 10. If we assume that the acousti
pressure in each time period messured is constant and T is 1 hour, the toyfl

acousti:,c préssure part of equation (B.1) under the integzral reduces to:

p{t) = py(t; ~ i:,;) + oty =t 4 ... 4 p(t, - \ (B. %
where ni: 0,1,2,000us. QT%
Algo in this case, the L, takes on the standalQ presgfre levE@T (SPL)

defirition over each time Period of interest, n :
SPL = 20 log Tp(t)/ppy] 6’

O 1B.3)
Sclving equation (B.3) for p(t), we gef
: p(t) = Pret IOS?LIZ‘J, \ ) (B.4)

2s a funcetion of timz. When diff onstag

FI§ are messured for different
- Y they can be combined by

time periods within the tgta of in

converting the individual ngd thel ¢ acoustic pressures (using

equation (B.&)), multiplgd by €t respective time coatributions,
: pessuré components intc a total

ecombining the iandividua
pressure value, and gojm{aNequation (B.3) WEh the total pressure as input.

As an e:{ample fromgPheNgext, the mo_ni&_ed L, for the K-2 lunch recess at the
boundary of the P.{ .playgro‘%as 74.6 @BA and the background L., vas 53.6

dRA. Usingtk bed N ity Board of Zducation recess limit of 30
minutes {ifiou the rec tion, equation (B.4) can be solvad for the
playgzou d ba¥kground %, s and znalyzed as follows:
= .
Polaygrond = ;

% . g.10741,
pmm le

Q 130 = 4, and ty-t; = §. : .
(L B, \!pm,z(t) = §(0.10741) + 1(0.00957} = 0.05849

sure value in equation (B.3), the result is Ly = 69.3 dza,

Using % '
re than one playground noise level was svailagble for a certain school
t

p 0 Loy was calculated for each individual case and the resultant values
ware ga_ritﬁmlcally averaged using a method similar to that described above,
1
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