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Between October 1 aud 14, 1992, eight New York City public schools - consisting
af eerly childhood (PS 32R), elementary (PS 299, PS 32R, PS 57, and PS 69),
{ntermediate (IS 7, I8 72, and IS5 75), and high (Tottemville High S$chool) -
vare monitored for nolse emissions from playground activities, The purpess of
this monitoring was to provide updated noise level values, that will accurately
raflace axisting school playground noise lovels, for use In future envirormen-
tal assessments of nev school projects. .

The levels currently used {n environmental moise assessments are 75 @BA Log1)
at the playgreund boundary, 73 dBA Lene1y 15 feet away from the playground boun-
dary, 70 dBA Logqyy 30 feet away £rom the playground boundsary, and a 4.5 dBA
drop-off xate per doubling of distance for locations farther than 30 faet away.
Addicionally, Lig¢1y levals are presantly assumed to be 2 dBA greatar than Legn
levels. . : .

Helse Monitexing

Three sound level meters ware used for the measurements. Two of the instru.
ments were Larson Davis Labs (LDL) Model 700 meters (serial numbers 2216 and
1362) and the third was & Brucl & Kjaer (B&K) Type 4427 noise level analyzer
(serizl number L1670C6). All of these instruments meet ANSI Standard §1.4-1983
tolerances for Type 1 specification, Tha IDL {nstruments were mounted on tri-
peds at heights of 5 feet above the ground and the B&K 4427 vas supported with
{ts microphone fixed at a height of approximately &4 feat above the ground. All
inseruments were calibratad before and after each measurement session with an
1DL Moasl CA250 Precisiom Acovustic Calibrater (serial mumber 18%4) and the
appropriate miczophene adapter. Windscreens were used for all measurements.
The weather conditions were clear Co partly cleudy with winds under 10 miles
per hour and texperatures in the 45 to 55 degree Fahrenhelt range. All monl-
toring methods conformed with industry-accepted practices for measuring sound

pressurs levels.

Background moise levels, without playground activity, vetre recorded at each
location. All school playgrounds monicored, except P.5. 299 in Brooklyn, ware
in Staven Island becausa 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 activity, nolse levels were recoxded 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 the playground
with distance.

Table 1, belov, surmarizes the monitored dats by listing the most relevant L
and Lys values cbtained, The complete set of monitered data is listed in
Attschment A, The data Is divided acsording to the typa of =zchosl, (i.e.,
early childhood, elementary, junior high, or high) and activicy (i{.e., line-up,
PE class, or recess).

It was origimally planned that ten arhnols would be monitored; however, F.S.
S2R vas used for both its early childhood and elementary school sources and
neither 1.5 61 nor I.8. 24 could be monitered with relizble resultz for this
study’s purpose because of high background noise levels. Therefore, eight
scheosl sites ara listad belew. :

Of 21l tha data used {n the snalysis, the ouly monitored L, value that wes
less than 9 dBA greater than the background was the 60’ recess reading at I.S.
72. This value was used only for drop-off xate analysis and the actual level
due to playground noise alone, after the background noise 1is subtracted from
the reading, 1z 1.7 dBA leas than the recorded value (which wus a composite of

background and playground noise), , .

Analvsis Methodology

New York City regulstions, standards, and guidelines used for environmental
nolse assessments sre based on hourly noise levels, specifically L., and
Ligczy (where the mumber 1 in 'parentheses denotes & l-hour value). However,
each school monitcred had different playground usage periods for activities
such as porning lineups, physical education (PE) classes, or lunch recesses,
Io account for These cifferent usage durations, noise levels during active
playground use were recorded separately from the background levels and the two
sets of data were combined Into Lygy levels by utilizing the standard mathe-
matical definition of the L, which is:

Logeny = 10 leg ([(1/T)*n p* (£)de])/Prast)
S ‘ _
where T is the 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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- ——

LS



Ms. Geisler « 3. ' October 23, 1992
SCA Playground Neise Study ‘

Table 1
MEASURED KOISE LEVELS (in dBA)

Distance From

School grade Activicy Plavground (fg) Duration ( in) _Lin . Leq
Isrly Childhood/Elenentary Schools:

PS S52R K-2 Recess . 0 15 77.5 74 .6
X-2 Racess 30 15 67.5 65.3
3.5 Recess o] 25 78.0 77.3
Ps 299 K-35 Lins-up 0 17 79.5 78.9
PS 57 K-S Line-up 0 25 7%.5°  77.9"
4,5 Recess 0 20 72.0 71.8
PS &9 K-§5 Line-up 0 20 71.5 68.4
1,3 Recass 0 - 20 76.0 73.8
1,3 Recass 20 20 70.8 68.2
1,3 Recass 40 20 66.5 64.0
3.5 Recess 0 21 77:0 73.4
2,5 Becess 20 21 72.7 69.5
2,5 Recess 40 21 8.0 65.0
Intermedlate Schools:
Is 7 6-8 Line-up 0 : 10 79.0"°  87.1°
6-8 Line-up 30 _ 10 76.5 74,5
8 PE Class 0 . 25 67.5 66.1
. 8 PE Class 30 25 63.0 §9.6
-7 Racess 0 30 78.0 74.8
18 72 6-8 Line-up 0 - 73.5 70.9
8 Recess 0 © 17 78.0 76.9
g Recess . . 30 . 17 73.8 70.8
8 Recess 60 b 3 66.0 63.4
Is 75 6-8 Line-up 0 26 €8.5 67.4
6-8 Line-up 30 26 65.0 62.3
8 FE Class (1] 20 €7.5 64,8
g PE Class 30 20 63.0 60.3
8 Recess 0 19 €9.5 €8.2
8 Recess 30 15 €5.7 63.0
High Scheols:
Totten- $-12 Line-up 0 20 76.5 73.5
wille HS 9-12 Recess 0 20 1.5 69.7
9.12 Recess . 30 - 20 63.3 62.8

¢ Higk level discrete events biased thess measurements. These values wers
not used in the enalysis.
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Playground usage durations for the different school types and activitles vere
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), rather than the measured durations, were ussd in the analysis to
derive the recommanded levels. Table 2 shows these usage durations by school

type.

DURATION OF OUTDOOR PLAYGROUND ACTIVITIES®

Table 2

Rarly Childhood/Elementary Schools (Grades K-2/3-5):

TIME ACTIVITY

7- 8 AM 30-4inute Line-up

§- 9 AM 30-Minute Line-up e¢r 30-Mianute PE Class

9-10 AM - 40-Minuce PE Class
10-11 A 30-Minuta Recess or 40-Minute PE Class
11-12 PM LG-Minute Recess or 4O0-Minute PE Class
12- 1 BM 40-Minute Recess or 40-Minute PE Class
1l- 2 PM 40-Minute PE Class
2- 3 PM , 40-Minute FE Class
Intermediate Schools (Cradas 6-8):
B, ¢ - b. ACTIVITY

§- 7 AM 15-Minute Line-up

7- 8 AX 30-Minucte Line-up

8- 9 A 30-Minute Line-up ox 50-Minute PE Class
9.10 AM ' 50-Minuce PE Class
10-11 ay 30-Minute Recess or 50-Minute PE Class
11-12 PM 40-Minuts Recess or 50-Minute PE Class
12- 1 PM 40-Minuce Recess or 50-Minute PE Class

1- 2 30-Minuce Recess or 5S0.Mimute PE Class

2- 3 PM 50-Minuts PE Class
Eigh Schools {Grades 9-12): .
8. . ACTIVITY

6- 7 AM 15-Minute Line-up ‘

7- 8 AM 30-Minute Line-up or 30-Minute PE Class

8- 9 AM 30-¥inute Line-up or 5SC-Minute PE Class

9-10 AM $0-Minuce PE Class
10-11 AM 45-Minute Recess or S0-Minute PE Class
11-12 FX 45-Minute Recess or S50-Minute PE Class
12- 1 PM 45-Minute Recess or 50-Minuce PE Class

1- 2 M 50-Minuce PE Class
2- 3 M 50-Minute PE Class"

[

———

® 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 indicated, this may not be a continuous recess but could
include two, 20-minute recess periods oceurring within the same hour.
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All ealeulations performed are 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

sstimaced through their relationship to the Ly values,
slvsis 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 at the
playground boundary for specific sctivities, There does mot seem to be a clear
relationship between noise levels measured and the mumber of students in the
playground or the total number of students at any given school. The average
difference between 1, and L, measured values was 2.8 dBa’. '

Table 3

MAZITMTM BOURLY PLATGROUND BOUNDARY NOISE LEVELS
FOR ENVIRONMENTAL ASSESSMENTS™

Rarly Childkood Schools: Elementary Schools:
(Grades K-2) (CGrades 1-5):
=« Logi1y(dBA) IO Long()—LABAD
7+ § AM 3.8 7- 8 AM 63.8
8. 9 &M 6%.3 ‘ 8. 9 A¥ 69.3
§-10 AX 62.9 9-10 AM - §2.9
10-11 ax 69.3 - 10-11 AX §9.3
11-12 FM 71.3 11-12 PM 71.4
12- 1 ¥ 71.5 12- 1 P 71.4 .
1. 2 74 62.9 ; l- 2 IX 62.9
2- 3 F4 62.9 . 2~ 3 PM 62.9

¢ in ca.ll:u.laciug this average, all measured di{fferences less than 1.5 dZA

wers not used because they were associated with readings whers extraneous
peak levels from such souxces a3 sirens, 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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Intermediate Schools:

(Gzadas 5-8);

€l.5
§4.9
64,9
64.3
68.9
7L.0
71.0
68.9
64.3

Log(1y (dBAY

Table 3 (Contimmad)

High 8Sechools:
{Gradas 9~12):

Table &

Occober 23, 1992

MAXTMUX BOURLY PLAYGROUND BOUNDARY NOISE LEVELS
FOR ENVIRORMFNTAL ASSESSMENTS®

Loge1y (dBA)

63.5
8.2
68.2
64,2
§7.6
67.6
7.6
64.3
64.3

MAXTMUM PLAYGROURD BOUNDARY FOISE LEVELS FOR SPECIFIC ACTIVITIES

ade

Early Childhood Schools (Grades K-2):

petiviey

k-2 Line-up

R-2 Recess

k-2 PE Class
Elementary Schools (Grades K, and 1-5):

K-5 Line-up

1.5 Recess

k-5 PE Class
Intermediate Schools (Grades 6-8):

6-8 Line-up

6-8 Recess

6.8 . - PE Claas
High Schools (Grades 9-12):

9-12 Line-up

9-12 Recess

9-12 FE Class

Duration (min) —Loq)(dBA)
30 63.8
40 71.5
40 62.9
30 63.8
40 71.4
40 62.9
30 64.9
40 11,0
50 64.3

30 66.2
45 67.6
- 50 64.3

- Noeise da®a from intermediate schools was used for PE class activities 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 pllyg:qund 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 £ield
measurements, whick should be perfermed, becsuse of the complexity of the acou-
stical environment that is created by the buildings. Bovaver, if field mea-
sursments #rs not possible, a more conservative drop-off rate per doubling of
distance from the playground boundary should bc assumed (on the order of 4.5

d3A).
Recommendations

Based ¢n the measurements and calculations derived from measurements in this
atudy, the following values shown In Table §, are recommended to be used as @
prelizinary estimate of the noise levels generated by students in a New York
City school playground., Applying these levels to all operating hours for a new
school would result in s conservative analysis, and ars based on the maximum
levels calceulated fox Table 4, above, to provide worst-case values,

- Table 5

PECOMMENDED FPLAYGROURD BOUNDARY HOISE LEVELS
FOR FRELTNTNARY ENVIRONMENTAI ASSESSMENTS

School Type L (4BA) ki
Early Chiléhood Center . 71.5 ¢
Elementary School ' , C o \71.4
Inceraediate School 71.0
Eigh Schoeol 68.2

If, after a preliminary analysis the potential for significant project impacts
exists, a more refined snialysis may de warrautsd. For this type analysis,
nolise levels for playground related noisa should be added on an hour by hour
basis. Appropriate levels for this pu:paln aTe shown above in Table 3, by

schoel type.

Lig(yy levels should be estimated, whenever measured values axe not avallable,
as approximataly 3.0 dBA higher than Loy valoes, Unless the proposad play-
ground is near (within 100 feet of) any large builldings, 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:nnca from the

! \ K 3
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|
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

Grade _Accivity _ Tige  Lue doo Jue Lion deon Lms e

60.0 55.5 52.5 50.0 46,5 53.6

Background 11:43AM.12:00PM .0
.5 85.0 77.5 71.0 62.5 87.5 74.6
5
5

64

¥-2 Recess @0’ 12:10PM-12:25PM 90
74 71.0 67.5 64.5 §9.0 54,0 65.3
97

K-2 Recess @30" 12:10BM-12:25PM
90.0 78,0 71.0 sS8.0 S$0.0 77.3

3.5 Recess @' 12:35PM. 1:00PM

?.8. 299 - Maple Street between Albany and Kingston Avenues (10/1/52),
600 Students

Grade _Aceivier. Time e B ol olifie ol alatie it

Back+Lineup 8:18AM- 9:184M 101.0 85.0 75.5 62.0 56.0 s1.5 73.8
K-5 Lineup @0’  8:18AM- 8:33AM 101.0 91.0 79.5 73.5 68.5 61.5 78.9

P.S. 57 « Oder Averus between Paima Drive and Saunders Street, Lineup @ Palma
Drive and Park Hill Avenus (10/6,8/92), 600 Students

GIAE Ac;i"iw Tim Itu:-— _L:._ -L:.a— _Lsu_. -Idn.-—lu.u— -L-q-
Background §:57PM-10:20aM 68,0 64.5 58.0 52.5 49.0 46,5 355.2

S Lineup @0’  8;20AM- 8:43AM 105.0" 86,0° 74.5° 66.5° 61.5" 54.0° 77.5"
5 Recess @0’ 11:25AM-11:45a4 93.0 84.5 72.0 66.5 63.0 96,0 7L.8

-
a-
. P.§, 69 - Keating Place between Rockland and Saxon Avenues (10/9,13/92),
1450 Students

Grade _activity Time Losx. Lo Lo oLsom Igo- fein. Log-
Background 1:05PM- 1:1SPM 66.0 665 $5.5 50.0 47.0 45.5 53.5

R-5 Lineup @0’  8:20AM- 8:40AM 85.0  80.0 71.5 62.5 58.0 49.0 6€8.4
1,3 Recess @’ 12:39PM-12:59BM 94.0 83.5 76.0 70.5 63.0 S4,0 73.8
1,3 Recess @20’ 12:39PM-12:45PM  78.7 76.3 70.1 65.9 S8.3 ---- 67.6
1,3 Recess @20’ 12:45PM-12:59PM 80.9 76.5 7l.1 67.3 63,7 =---- §£8.4
1,3 Recess @40’ 12:39PM-12:59PM 75.5 70.0 66.5 63.0 '59.0 $0.5 6%.0
2.5 Receds @’  1:17PM- 1:38PM 87.5 82.0 77.0 70.5 62.5 $1.0 73.4
2,5 Recess @20’ 1:17PM- 1:30PM 77.5 76.3 72.7 68.1 60.9 a=«-- £9.5
2,5 Recess @0’ 1:30PM- 1:38PM 79.7 77.7 72.7 67.1 61,5 e--- £9.6
9.5 Recess @0’ 1:17PM- 1:38PM 73.3 71.5 68.0 63.5 S7.5 49.0 65.0

y High level discrete events blased these measursments.

i
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I.§, 7 - Irvington Street between Hylan 30u1sv;rd and Edith Avenue (10/6, 9/92). ."

Grade

6-8
6-8

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

Intermediate Bchoolsz (Grades 6-8)

800 S:uden:s

Acgivity Time

Background 10:50AM.11:05AM
Lineup @0 7:25AM- 7:35AM
Lineup @30’ 7:25AM. 7:33AM
PE Class @0’ 11:05aM-11:30aX

8§ PE Class @30’ 11:05AM-11:30AM

7

Recess' @0’ = 9:30A-10:00AM

Lo oo lace

67.0 65.0 356.0
114.0" 95.58% 79.0°
90.0 86,5 76.5
2.0 76.0 67.3
73.0 &7.3 63.0
85,5. 83,5 78.0

Leson

48,0
68.5°
€9.0
61.0
37.0
72.0

i CTI Srr

44,0

60.5° 54.5°

0.0

40.5

54.5

55.0 45,5

92,59
66.5

45.0
61.0

~Eoo—

53.7
87.1"
74.5
66.1
$9.6
76.8

I.8.72-~ Travis Averue batween Ferndale Avenue and Merry Mount Screet, Background
@ Mexry Mount Streat be:wecn Travis and Saxon Avenues (10/9 123792),

1685 Students

Gxade .As;‘.zi.sx_ Time

I.873

Grade

]

0o Qo 00 0

6-8
6-8

8
8
8
8

Background 7:35AM- 7:35aM
Lineup @0'  7:15AM- 7:30AM
Racess @0’ 11:51AM.12:08PM
Recess @30 11:51aM-12:00FPM
Recess @30’ 12:00PM-12:08FM
Recess @60’ 11:51AM-12:08PM

- Boulder Strest betwean Woodrow Road and C;stor Place

1465 Students
_petiviev _.._ Time____

Background 10:56AM-11:084K
Lineup @0  7:49AM- B:15AM
Lineup @30’ 7:49AM- 8:15AM
PE Class @0’ 9:00AM- 9:20aM

PE Clazs @30’ 9:00AM- 9:20AM

Kecess @0’ 11:45AM-12:00PM
Recess ‘@30’ 11:43AM-12:00PM

L ]

0B <) ~0 ~) 00 O
S 00 P 05 th LA W

-

~] O 09 0 O ~J
OV IR O~ W O
M WOoOOoOWwm

VWMWK O

-

68.0
§1.5
91.0
80.1
79.3
71.0

-

61.0
79.0
70,0
13:5
67.5
5.0
71.7

8-10-

Lis Lo loo Jais-

62.5
73.5
78.0
76.7
7257
66.0

k1o

53,3
68.5
65.0
67.5
63.0
69.5
65.7

53.0
67.5
71,5
&9.1
65.9
61.3

Lo
48.5
64.0

60,5

62.5
38,3
64.5
$9.9

High level discrete events biased these measurements.

49,
60.
3.
64,
6L.
38,

(o RN B URY Ne]

65,9
54.0
52.5

- o9«

eaed

53.0

Lo

58.5
70.9
76.9
71.8
69.6
€3.4

(10/13,14/92),

L FPYA ST

46.0
§0.0
57.0
5.0
55.5
58.5
52.1

45,0
53.0
52,5
56.0
$2.8
48.0

—Liog-

51.0
€7.4
62.3
€4.8
€0.3
68.2
63.0
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ATTACEMENT A (Contizmad)
NOISE MEASUREMENTS WITH RESPECT TO PLAYGROUND BOUNDARY (in dBA)

Bigh Schools (Grades 9-12)

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

Grade _Activity Time Lw. Lo Ine Lso —Lso_ _Lletn oLege

Background 8:40AM- 9:00AM §&1.5 60.0 S55.5 350.0 48.0 &47.0 82.5
9-12 Limeup @0’ 7:40AM. 8:10a¥ 89.5 81.5 76.5 71.5 €5.0 60,0 73.3
9-12 Recess @0’ 12:20PN-12:40P¥ 92,0 79.5 71.5 65.5 62.0 S58.35 69.7
§-12 Recess @30’ 12:20PM-12:40P¥ 83.9 73.9 63.3 57.9 S55.5 ee-- 6
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ATTACHMENT B
CALCULATION OF LqUJ PLAYGROUND NOISE LEVELS

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

= t i 2 )
Ly = 10 log {mmjtr; PL(t)dE1/p,y? ), (3.1)
where f is the measurement time periocd, p is the measured acoustic pressure, and
Pror i& the pressure associated with the threshold of hearing, 2x10™ N/m?. All
logarithmic references are to the base 10. If we assume that the acoustic

pressure in each time period measursd is constant and T is 1 hour, the total
acoustic pressure part of equation (B.l) under the integral reduces to:

p(t) = Plftl.' fg) + P;(tz - tl) ... 4 p(t - t.)s (B.2)

where n = 0,1,2,......

Also in this case, the L takes on the standard sound pressure level (SPL)
definition over each time %eriad of interest, namely:

SPL = 20 log [P(€)/ppyl {B.3)
Solving equation (B.3) for p(t), we get:
" p(t) = pyy 105B, , (B.4)

28 a function of time. When different constant SPLS are messured for different
time periods within the total period of interest, they can be combined by
converting the iadividual SPLs into thelr respective acoustic pressures (using
equation (B.4)), opultiplying them by their respective time coatributions,
combining the individual (Lime-compensated pressure components intc a total
pressure value, and solving equation (B.3) with the total pressure as input.

As an example from the text, the monitored L, for the K-2 lunch recess at the
beundary of the P.S. 52R playground was 74,6 @84 and the background L, vas 53.6
dBA. Using the prescribed New York City Board of Education recess 1imit of 30
minutes (j-hour) for the recess duration, equation (B.4) can be solved for the
playground and background pressures and analyzed as follows:

1

| < oe1g 1alhif
 Pplayron = 2¢307 1674 & 0,10741,

 Pruckyromg = 2x107 10940 = ¢_g09s7,
T=1, t)-ty = §, and t)-t; = §,
Them, Peotgr (t) = §(0.10741) + §(0.00957) = 0.05849
Using this pressure value in quatian (B.3), the result is Ly(1; = 69.3 dBa,

Whenever hore 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 logaritﬁglcally averaged using a method similar to that described above.
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