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Between October 1 aud 14, 1992, eight New York City public sc% cons
of eerly childhood (PS 52R), elementary (PS 299, BS S52R, PSY d PS £9),
intermediate (IS 7, I8 72, and IS 75), and high (TottenviNe INgh Schooly -
vare monitored for nolse emissions from playground ace Thegburpe
this monitoring was to provide updated noise level vgl hat ¥ accurately
raflace axisting school playground noise levels f*b n fu &romm-

tal assessments of new school projects. . =

The levels currently used in environmental no sessmént 3 dBA Leq(1)
at the playgreund boundary, 73 dBA Lene1y feeNavay fr layground boun-
round bounda¥g, and a 4.5 dBA

dary, 70 dBA L.q1y 30 feet away from the
drop-off xate par doubling of distance %

catiop the® than 30 feet away.
Addicionally, Lig¢1y levals are p::u@ umed €« @ dBA greatar than Legmn

levels. . \

Helse Menitexing Q

Three sound level metere wa d for the ?gsuremencs. Two of the instru.
ments were Largon Davis 1) Model 700 meters (serial numbers 2216 and
1362) and the third w el & Kja ) Typa 4427 noise level snalyzer
(serisl number L1F700RJ. All of ¢ truments meet ANSI Standard §1.4-1983
tolerances for 1 cificat : e IDL {nstruments were mounted on trie

peds at heights of | feet abgye ound and the B&K 4427 was supported with
its microphepe fixed at a BElg approximately 4 feat above the ground. All
i.nstrments% cslibratadnbefdre and after each measurement session with an
a2500Precis At 1c Calibrater (serial numbaer 18%4) and the
: piczophone d4apter. Windscreens were used for all measuremencts.

i clear to partly cleudy with winds under 10 miles

ongitio
nd tempera {n the 45 to 55 degree Fahrechelt range. All wmomi-
thods %m with industry-accepted practices for measuring sound

% iz e levaﬁ
Backgro svels, without playground activicy, vere recorded at each
-] =

locatio school playgrounds monitored, except P.S5. 299 in Brooklyn, werae
in Stac nd because the Staten Island schools provided the lowest back-
ground noise levels of any schools in the New York Clty arss.

The lowest possidle background noise levels were desirable for this study %o
emsura that all readings recozded were clearly generated by the playground
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sources and not by other sources (e.g., vehicles, trains, eirplanes, or manu-

facturing sources). As long as measurad levels with playground activity exceed
background levels without playground activity by more than 9 dBA, the measured
levels are clearly indicative of those assoclated with the plavground activity

only. ‘
With playground sctivity, nolse levels were recozded at the playground 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 ti\g playground
vith distance. %
Table 1, below, summarizes the monitored data by iistin; @ral ant

and Ly, values obtained. The complete set of monitored a isted

Attachment A, The data Is divided according to the o hool o(1 .,

early childhood, elementary, junior high, or kigh) nrﬁ@vicy .» line-up,

PE class, or recess).

It was origimally planned that ten achools would nitored @ exr, P.S.

S2R vas used for both itz early childhood a tary sCNQC irces and

neither I.5 61 nor I.8. 24 could bs monigored zell ules for this
study’s purpose because of high backgrounMpoise levels, eréfore, eight
school sites ara listad below.

Of 211 tha dara used i{n the snalysif, only morl Leq value that was

less than 9 dBA greater than the und v, ¥ recess reading at I.S. i
72. This value was used only p-off ¥ yels and the actual level "'
due to playground noise alone the back noise 1s subtracted from

the rzesding, 1 1.7 dBA 1 the rocar?d value (which wus a composite of _.l

background and playgroun

Naw York City tia, ltmd@xu! d guidelines used for enyironmental
nolse assessments alNg based h noise levels, specifically Lyg); and
Lioc1y (wher e number 1 ¥ ntleses denotes & l-hour value). However,
each school ¥mdgicored had dY PPNt playground usage periods tor activities
such asMoYning®lineupsQophysWal education (PE) classes, or lunch recesses,
tffor chese ¢ ent usage durations, noise levels during active

‘ dgd separately from the background levels and the two

guta Werp com d Into Legq1y levels by utilizing the standard mathe-
efiniti% the L, which is: . _

) = 10 log ([(1/T)ftn p2(£)de]/prest)
L | _
where T Q measurement time period (1 hour in this case), p is the msasured

acoustic pressure, and p;,¢ i{s the pressure at the threshold of hearing (2x10"3
N/mt)., All logarithmic references are to the base 10. Attachment B shows the
specific use of this equation in the determination of the values quoted harain.
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Table 1
MEASURED WOISE LEVELS (h dBa)

Distance From

Schopl Grasde _Activicy  Plaveround (fr) Duration (min) __Lyja = __Leg
liul.y Childhood/Elenentary Schools: ‘

PS S52R K-2 Recess . 0
K-2 Recess 30
3-5 Recess o]

Ps 299 K-35 Line-up 0

PSS 57 K-35 Line-up 0
4,5 Recess 0

PS €9 K-5 Line-up 0
1,3 Racass 0
1,3 Recass 20
1.2 Recess 40
49 Recess 0
2,5 Recess 20
2,5

, Recass 40 ®
Intermediate Schools: . 0

Is 7 6-8 Line-up x QO 79.0° 87.1°
6-8 Line-up Q _ 0 76.5 74,5

8 PE Class 0 . 25 67.5 66.1

.8 PE Clas 30 p 4 25 63.0  59.6

© 7 Racess t) 0 30 78.0 74 .8

IS 72 6.8 Lin @ .15 73.5  70.9
g u@ S\' <37 78.0 . 76.9

8 esd . , @ . 17 73.8  70.8

8 ReNss 17 66.0  63.4

15 75 S-Rum-up Q 26 68.5 67.4
: Line- s 30 26 65.0  62.3

FE Cl 0 20 §7.5 64,8

PE C 30 20 63.0  60.3

Rec 0 15 €9.5  €8.2

30 15 §5.7  63.0

Line-up 0 76.5 3.5
Recess 0 20 1.5 69.7
Recess . 30 - 20 63.3 62.8

* Higk level discrete events biased thess measurements. These values were
not used in the enalysis. ,
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Playground usage duracions for the different school types and activities weze

developed based on field obsarvations and verified by school principals ‘and
other school officials of the New York City Board of Education.

These play-

grourd usage durations (vhich were the same or lenger than the observed usage

durations), rsther than the measured durations, were ussd in the analysis to

derive the recommenced levels, Table 2

type.

Table 2

DURATION OF OUTDOOR PLAYGROUND AGTIVITI@

shows these usage durations by school

&

[

Rarly Childhood/Elementary Schools (Grades K-2/3-5): }l
R i
7- 8 AM 30-4inute Line-up
8- 9 AM 30-Minute Line-up e¢r 30-Miau ss O I’l
9-10 AM 40« ut i
10-11 A 30-Minuta Recess or 40- Class
11-12 PM 40-Minute Recess oY «Min BE CI
12- 1 BM 40-Minuece Recess or “Wnute PE Clas '
1- 2 PM te gs '
2- 3 PM , nute 5
Tntermediate Schools (Cradas 6-8)% l
B, ¢ - b.
§- 7 AM 15-Minute Li p
7- 8§ AM 30-Minuteqli ' l
8- 9 AM 30-Minute e-%p ox 50-Yfnure PE Class
9.10 AM O-Minuce PE Class
10-11 a 30-M cegs , © -Minute PE Class
11-12 B =M Racess & -Minute PE Claas '
12- 1 PM i z 50-Minuce PE Class '
1- 2 30- 50.Minute PE Class
2. 3 B 50-Minute PE Class I
High Sc¢ 3 des §- -
__m:?L ACTIVITY
é- 7 15-M1 ‘ [l
7. - 30-M or 30-Minute PE Class i
e% ' - or S5C«Minute PE Class
1 $0-Minuce PE Class
10-1 Wnute Receszs or S0-Minute PE Class I
11-12 EM 4J%Minute Recess or S50-Minute PE Class '
12- L P 5-Minute Recess oxr SO0-Minuce PE Class .
1- 2 B 50-Minuce PE Class l
2- 3 MM B 50-Minute PE Class" '-
l |
® Worsc-case assurptions includes the longest duration of activity that would
normally happen during each hour. Note that during scma hours a 40-minute
lunch zecess is indicatsd, this may not be a continuous recess but could il
include two, 20-minute recess periods oceurring within the same hour. -
B-4 : [
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All ealeulations performed ars in terms of 1.. values. Because L,y values cane.
not be combined mathematically the way L v;lu:.es can be, Ljy values can oanly be

estimated through :heir relationship to the Lyg values,
alvsi{g Ras:

Table 3 shous the paximm hourly neise levels at the playground boundary for

esach type of scheel based upen the duration of cutdoor playground activities
shown in Table 2, above. Table 4, below, shows the maximum noise levels It -

plavsroutd boundaﬂ for specific ;c:iv:.:ies There does mot fgem ta be &
relationship between noise levels measured and the mumber of encs in

plavground or the total number of students at any given sc e av
difference between L, and i, measured values was 2.8 d&A

Table 3
MAITMTM EOURLY PIA‘GROUHD NO"SE
FCR ENVIE.O

Rarly Childkood Schools: = . 1:.
(Grades K-2) * C) )
bR Log:1)(dBA) Q\ Lopq)(4BAY
7+ & A 63.8 7~ . 63.8
8. 9 &Y . Q ‘ a/ 69.3
§-10 AY . C) §2.9
10-11 ax §9.3
11+12 PM 71.4
12- 1 P¥ 134
1«2 §2.9
2- 3 P2 62.9

dafng this average, all measured di{fferences less than 1,5 d8A

Q) used because they were associated with readings whers extraneous
peat els from such sources as slrens, trucks, buses, and children yell-
ing izte the microphones contaminated the measurements.

s Noisae 'da'u fzrom Intarmediate schools wag used for PE class pecivicies for

all sehool Types.
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Table 3 (Contimmad)

ﬂl
'y
MAXTMUX BOURLY PLAYGROUND BOUNDARY NOISE LEVELS [
FOR ENVIRORMFNTAL ASSESSMENTS®

Intermediate Schools: High Schools:
(Grades 5.8): {Gradas 9-12): _
—IDE Loqcay (4BA) TR
6- 7 AX ~ 61.5 6- 7 A¥ 63. s %
7~ 8 AX - 84,9 7- 8 AM €8.
8- 9 AM 64.9 8- 9 AM e@ !
§-10 AM 64.3 9-10 AM
10-11 A¥ §8.9 10-11 AM
11-12 P 7.0 11-12 7 .
12- 1 BM 71.0 12- 1 PM 7.6 .
1. 2 ¥ 8.9 1. 2 .
2- 3P4 64.3 2. 3 \ .
' |
HAYTMOM PLAYGROURD BOUNDARY K® ﬁl
ade peeiviey - |
arly Childhood Schools (Gra Q
k-2 L..nn- . ‘
R-2 . . '
B2 . . :
Ilmnnu:y Schools (G: @ |
K-5 ..inc-up 6€3.8 .
1-8 Reces 71.4 .
z-s PE c €2.9 .
Interme 13 (Gr
30 64.9
ecess &0 . 71.0
clua 50 64,3
High Schoels
9-12 L.f.ns-up 30 ‘ 65.2
§-12 Recess L5 © 67.6

- Noise data from intermediate schools was used for PE class sctivities for
all schogl types.

- B-6
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Average drop-offs were 4.8 dBA st 20/, 6.2 434 at 307, 9.1 dBA ar 40’, and 15.2
dBA (the only reading) at 60’. Beyond 30 feet from the playground borders,
drop-off rates vers generally 6§ dBA per doubling of distance from the noise
source (in this case the playgroumd Boundary). This corresponds with gemerally
accepted rule-of-thumdb for other typical outdoor applications. Howvever, if the
new plnyg:ound vere to ba located nesx any large reflective buildings, s lowez
drop-off rate per doubling of distance f£rom the playground boundary could ex-
ist, In such cases, the actual drop-off rates can only be verified by field
measurements, whick should be perforamed, because of the complexity of the aco
stical environment that is created by the buildings. BHovavergif field mea

surements a4rs not possible, a more conservative drop-off rate doubling
distance from the playground boundary should bc assumed (on ex of
d34).

Bscommendations

study, the following values shown In Table 8§,
prelizinary estimate of the nolse levels ge
City sckool playground. Applying these leve
scheol would result in & conservative

levels caleulated fox Table 4, above, t

RECOMMENDED
FOR
—sc%—- }' v
!:ul od cenzeé@ r
hool
In:erm ate 8¢
gh School

I1f, afag limina ysis tha pocentinl for significant project impacts
exis t :efin lIysis may be warrauted. TFor this type analysis,
-t gls for pla d related noisa should be sdded on an hour by heur
b Pproprlady levels for this pu:pala aze shown above in Table 3, by
scho ,
Lig(yy lev puld be estimated, vhenever measured values are not avallable,
&8 approx y 3.0 dBA higher vham Lyg(;) valoes., Unless the proposad play-

ground is no (within 100 feet of) any large buildings, hourly noise levels
can be expectad to decrease by the following values at the specified distances
from the playground boundary: 4.8 dBA et 207, 6.8 dBA at 30’, aznd 9.1 dBA at
40', The general rule of a 6 dBA drop-off per doubling of dia:;nca from the

SR ¥
PR ol
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40 and 300 feet appears tO be
Atmospheric absorption, terzain, and

metecrological condizlocns would affect nolse levels beyond 300 feet awvay from
cass basls., However, for

the playzro;ad, and skould be congidered on 8 csse-by-
most areas of Nev York ciry, background noise levels and tuilding densities are
high eneugh to pake mosST playgzounds inaudible beyond distances of 300 feet

swey. o

playgzound boundary for all distances betwesen

appropriate ¢for enalytical purposes.

PN

SJE:¥p
JPC<SCA>/scaplay2 . nen ,




|
ATTACHMRRY A

NOISE MZASUREMENTS WITE RESPECT TO PLAYGROUND BOUNDARY (ia dBA)

Early Childhood/Elementary Schools (Grades K-2/3-3)

P.S. 52R - Dongan Hills Avenue between Mason and Nugent Avenues (10/1,2/92),
650 Students

Grads _Activier Tize Lee do oo len Jeon Lai e

0 60.0 S55.5 52.5 50.0 46,5 53.6
5 85,0 77.5 71.0 62.5 S57.5 74.6
]
5

Background 11:43AM-12:00PM &4,
¥-2 Recess G0’ 12:10PM-12:25PM 90.
K-2 Becass @30” 12:10BM-12:25PM 74,
3.5 Recess @' 12:35PM. 1:00PM 97.

P.8. 299 - ﬂ;plc Street between Albany and Kingston Avenue @/92)
600 Students 0

Grade _Activier Tine  lew o .Lx 4,&
Back+Lineup 8:18AM- 9:184M 101.0 62 .

8s. 5
R-5 Lineup @0’ 8:18AM- 8:35aM 101.0 @ 74 5

0 7
5 61 7
P.S. 57 « QOder Averus between Palma Driv Saunders s eet, Lineup @ Palm
ts

Drive and Park Hill Avenue (
Grade _Activity Zime _* @. Lao. Joon Jmin.  Dee
\ §2.5 49.0 486.5 55.2

Background  §:57EM-10: 8.0 a
K-S Lineup @0' 8:20 105.0" 86, 66.5° 61.5' 54.0° 77.9°
[ lecass @0 11:25AM-W: §3.0 )& " 72 0 66.5 63.0 56,0 71.8
_ P.§, 6§ - Keat*n %wun Ro @md Saxon Avenues (1C/9,13/92),
1450
Gracde .LB& Ly Loee Jlsem Igom lmine log-
clero

71.0 67.5 &4.5 590 54,0 635.3
0.0 78.0 71.0 .0 30.0 77

3.8
8.9

1: 66.0 646.%5 §5.5 50.0 47.0 45.5 353.5
R-3 @y 8. 5 85.0 80.0 71.5 62.5 58.0 49.0 €8.4
1,3 e @0’ 1 2:59BM 94.0 83.5 76,0 70.5 63.0 54,0 73.8

, eys @2Q' 1 .12:45PM 78,7 76.3 70.1 65.9 SB.3 .---i 67.6
ecess @z&\i.asm -12:89PM 80.9 76.5 71.1 67.3 63,7 e--- 68.6
I, Receﬂ@ '39PM-12:59PM 75.5 70.0 66.5 63.0 °59.0 S50.5 64.0
2.5 1:17PM- 1:38PM 87.5 82.0 77.0 70.5 62.5 S51.0 73.4
2,5 y ess\e 1:17BM- 1:30BM 77.5 76.3 72.7 68.1 60.9 ---- 9.5
2’5  Rikess B20° 1:30PM- 1:387M 79.7 77.7 72.7 67.1 61,5 «--- 65.6
2.5 @0’ 1:17pM- 1:38PM 75.5 71.5 68.0 63.5 57.5 49.0 65.0

y High level discrete events blased these measursments.

i
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: ATTACEMEET A (Continued)
NOISE MEASUREMENTS VWITE RESPECT TO FLAYGROUND BOUNDARY (in dBA)

Intermediate Schoolsz (Grades 6-8)

I.§, 7 - Irvington Street between Hylan Soulsvn‘d md Edith Avenue (10/6, 9/92) P
800 Sc:‘.tden:;

Grade _AﬂiﬁE.L Time lows <Mia ‘..Ir:.c- s Teo. olmine —lieg

Background 10:50AM.11:05a 67.0 65.0 56.0 48,0 44.0 40.5 53.7
§-2 Lineup @0'  7:25AM- 7:35AM 114.0" 95.8" 79.0° 68.5° 60.5° 54. 5 87.1°

6-8 Lineup @30’ 7:25AM. 7:35AM 90.0 86.5 76.5 €9.0 \ 7&- 3
45,5

§ ©PE Class @0’ 11:05aM-11:30aX 92.0 76.0 67.5 61.0
8§ PE Class @30’ 11:05A4-11:30AM 73.0 €7.3 63.0 57 0

7 Recess' @0’ 9:30AX-10:00AM 85,5. 83.5 78.0 0 610

I.8.72-~ Travis Avenue batween Ferndale Avenue and Me 0 Scre Background
@ Mexry Mount Streat be:wnn Travis and § ues (10/9NL3/92),

1685 Students

n
o Lo

Gxade m Time p - loin  —Lig—
Backgreund 7:35AM- 7:55aM 70.5 .0 &5.5 38.5
6-8 Lineup @0' 7:15AM- 7:30AM 83.0 .5 3%4.0 70.9
8 Racess @0’ 11:51AM.12:08PM 9 .5 52.5 76.9
8 Recegs @30’ 11:51aM-12:00FM¢ 8 1 eee< 71,8
8 Recess @30’ 12:00PM-12:08 5 eees £9.6
8 Recess @60’ 11:51AM-12:08 ,0 53.0 63.4
I.8 7% - Boulder Streat de oodrow d{nd Cutor Place (10/13, 14/92),
' 1465 Students

B A Teo. Jote doine alige
61.0 S3.5 48.5 46.0 45,0 S51.0

Grade _Asséxisz.

Backgrj d 10 A
Lineup 7:49 ) ¥ . 79.0 68.5 64.0 60.0 53.0 €7.4
. A . 70.0 65,0 60.5 57,0 $2.5 &62.3

67.5 63.0 58,5 55.5 52.5 60.3
75.0 69.5 64,5 58.5 48.0 68.2
71.7 65.7 59.9 52.1 ... 63,0

0

5

S

i s 5. 73.% €7.5 62.5 55.0 356.0 64.8
8 s e ! 3
8 5 1:4 2:00P¥ 5
B%cus ‘@W&SM-H :00PM 9

- High level discrete events blased thess measurements.

8-10-
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ATTACEMENT A (Contizuad) _
NOISE MEASUREMENTS WITH RESPECT TO PLAYGROUND BOUNDARY (in dBA)

Bigh Schools (Grades 9-12)

Tottenviile High School - Luten Avenue between Deisius and Eylandt Streets
- (10/14/92), 3500 Students

Grade _Activity Tine Lasa. o Joo Tso Iso- Imin. ol
Background 8:40AM- 9:00AM 61.5 60.0 S55.5 50.0 48.0 47.0 52.5

9-12 Linmeup @0' 7:40aM- 8:10A4 89.5 81.5 76.5 71.5 €5.0 68.0 73.3
$-12 Recess @0’ 12:20PM-12:40PM 92,0 79,5 71.5 65.5 62.0 S8.35 69.7

$-12 PRecess @30’ 12:20PM-12:40P¥ 83.9 73.9 63.3 57.9 &---- GJ’%
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ATTACHMENT B
CALCULATION OF L.qm PLAYGROUND NOISE LEVELS

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

t .3 2 ;
Ly = 10 1og {mmjtr; PL(t)AL]/py?), (8.1)
where T is the measurement time period, p is the measured acoustic pressure, and
Prar i& the pressure associated with the threshold of hearing, 2x10™ N/m?. A}l
logarithmic references are to the base 10. If we assume that the acousdfc

pressure in each time period measured is constant and T is 1 hour, the
acoustic pressure part of equation (B.l) under the integraN\reduces to: o

p(t) = py(ty - 'tg) t Pty - t)) + ... 4 Pn“né@ (B

where n = 0,1,2,......
Also in this case, the L _ takes on the stand sound pr& level (SPL)

defirition over each time %eriqd of interest, fa
" SPL = 20 log Ip(t)/pyyl O {B.3)

Solving equation (B.3) for p(t), we \
" p(t) = pyy 105B, (B.4)

28 a function of time. Whenediffer on are measured for different
rest, they can be combined by

o 3
time periods within the tota od o L
converting the iandividual IMLo thelr§y ctive acoustic pressures (using
1 v
e-

equation (B.4)), multi hem by the respective time coatributions,
combining the indivig compensaped pressure components imntc a total

pressure value, and equation (BY3) with the total pressure as input.
AS an egampie r ext, nytored L, for the K-2 lunch recess at the
beundary of pife PN B2 play & 74.6 §8A and the background L, vas 53.6

rescribed N City Board of Education recess 1§qmir, of 30
uration, equation (B.4) can be solved for the

sures and analyzed as follows:

dBA. Using
minutes (3-hour
playgro and backgro®g

1

L o 0,10741,

(mem iq
Q ; pmmﬂgz 4 10%40 2 600957,
% T Ntl-tﬁ = i, and tz"tx s},
en, 'oml(t) = 3{0.10741) + }(0.00957) = 0.05849
Usinreswre value in equation (B.3), the result is Ly(1; = 69.3 dBa,
Vhenever Enore than one playground noise level was available for a certain school
type, each L, was calculated for each individual case and the resultant values
were loga.ritmulcally averaged using a method similar to that described above,
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