Journal of Kerbala University , Vol. 9 No.1 Scientific . 2011

A STUDY OF NOISE IMPACT CREATED BY THE

TAKEAWAY SHOPS WITHIN URBEN AREAS
Al ghalial) B day pudl clia gl CBlaca (pa daglil) gl gulal) il duay

Dr. Jassim Talib MAHDI, Physics Department, College of Science, Karbala University
Dr. Naaim Mohammed Ali IBRAHIM, College of Medical Sciences, Karbala University

ABSTRACT

The noise impact due to fast food outlets ( takeaway shops ) on residential areas has been
investigated. Measurements of the hourly equivalent continuous noise level Lagq at the vicinity
of various takeaway shops on different days were carried out. Comparatively, the predicted
hourly equivalent continuous noise level Laeq due to car slams and car engine starts at the same
sites were calculated using a predicted model. This model is dependent on the hourly numbers of
car door slams and car engine starts, which were counted manually at the sites in equation.

From this investigation it has been concluded that : at sites located at open ended roads, the
prediction model underestimates Laeq by variable factors in the range (5-10) dB(A), while at
sites located at closed ended roads, the model predicts, relatively, a slight difference, i.e. less
than 2 dB(A).
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INTRODUCTION

The four physical characteristics of environmental noise upon which depends its numerical
rating are: level, duration, intermittency and quality. Quality is determined primarily by frequency
spectrum, but also by impulsive nature and tonal character when present (1).
Noise can have a significant effect on the environment; the quality of life enjoyed by individuals
and communities and can create a health impact. Health impact of noise is commonly predicted
from a close-effect relationship based on source, exposure, and effect measurements (1). Excessive
noise exposure may produce adverse effects in human beings. Heart rate changes, altered blood
flow and pressure, and startle reactions. However, most complaints are directed towards activity
interference (sleep, communication, productivity) and different kinds of annoyance (2,3).
Annoyance may be defined as a feeling of displeasure associated with any object or condition
believed to affect adversely an individual or a group. The impact of noise can be a material
consideration in the determination of planning applications. The planning system has the task of
guiding development to the most appropriate locations. The planning system should ensure that,
wherever practicable, noise causing developments are separated from major residential areas. It is
equally important that new development involving noise activities should, if possible, be sited away
from noise-sensitive land uses e.g. hospitals, housing...etc. Development plans provide the policy
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framework within which these issues can be weighed but careful assessment of all these factors will
also be required when individual applications for development are considered (4 - 6).
Environmental Health Officers may be asked to comment on the impact of new development within
their boroughs and give a prediction assessment of noise impact would be produced. Some of these
developments often in the vicinity of the existing residential areas, e.g. a new hot food takeaway or
off licence shop (7). These developments often have their peak activities in the evening and late at
night. So, it is important for the environmental Health Officers to have, in addition to the subjective
opinions, an approximate predicted noise level or quantitative information about this sort of
developments and their impact on the acoustic environment of these areas. It is this main objective
behind this study. The noise impact due to fast food outlets is that on which the authors are
interested, particularly, what is produced by the car’s user customers due to car door slams and car
engine starts and by how many decibels such activities increase the average background noise level.
Also, to evaluate, experimentally the prediction model of the continuous noise level developed (8)
in 1995. Its details are mentioned later on. Such investigation cannot be found in the literature.
Noise emitted from premises can be a statutory nuisance. Section 79 of the 1990 Act states that any
noise (or vibration) emitted from a premises (or land) and which is prejudicial to health or nuisance
IS statutory nuisance. An abatement notice or fine may be needed (9).

The level that reaches the recipient of the noise can be influenced by the distance. The noise level is
attenuated with distance in all directions. Theoretically, for a point source, the attenuation in the
absence of atmospheric effects and ground absorption would be 6 dB(A) for each doubling of
distance. The presence of natural or artificial screens will act as a barrier and a degree of attenuation
will be in effect (this will be negligible if the screen consists solely of vegetation). There will also
be some absorption of noise, if the ground between the road and the point is soft, for example, grass
land, rather than hard concrete (10). The hard surfaces of buildings will cause a reflection effect
along the road; this can increase the noise in certain areas, while shadowing other areas and so
decrease the noise. Another parameter is the prevailing weather conditions. Rain can significantly
increase the noise emitted by a moving vehicle, increasing as high as 10 in dB(A). Such increase
does not occur in case of a stationary vehicle (in a static state) and car door slams and engine starts
noise should not change due to the rain (11).

PREDICTION MODEL

The impact of fast food outlets on residential areas has not been found in the literature. There is a
work has been published by (8). This was regarding developing a model validate the noise impact
of commercial car parking. The principles on which the model was based are:

(i) After a car was parked, its door would be slammed; hence a noise impact was created. It is
assumed with noise level equivalent to SEL,. At the car departure, its door was slammed
again, hence, another noise impact was created. It is assumed with the same noise level
i.e. equivalent to SEL,. The car engine was started; a third noise impact was created. It is
assumed with noise level equivalent to SEL,.

(ii) Therefore two car door slams and one car engine start were created by one car user. If the
car was used by two or three persons, the number of car door slams would be double or
triple respectively.

(iii) By adding up logarithmetically the noise impact levels of one car used by one person will
get the equivalent continuous noise level Laeq Which is expressed as:

Laeq = 10l0g{(10%49x 2 + 105°-#1x 1)/ T}

If the car was used by two persons who created four car door slams, Laeq becomes:
Laeq = 10l0g{(10%-40x 4 + 105°-#1x 1)/ T}

If twenty cars (in average with two persons) were parked, then left the park within one
hour (3600s), the one hour Laeq :

L e 1n = 10log{(10%F-1%x 4 x 20 + 10°F-2"%x 1 x 20)/3600}

So the predicted model is expressed as:

27



Journal of Kerbala University , Vol. 9 No.1 Scientific . 2011

Laeq T = 10l0g{(101°x ty+ 102" x t,)/T}

Where:

L: is the average SEL for a car door slam = (69.0 dB(A))

t;: is the time taken for total car door slams (one second per car door slam, hence, given
by the number of car door slams)

L,: is the average SEL for a car engine start = (70.0 dB(A))

t2 : is the time taken for total car engine starts (one second per car engine starts)

T : is the total time period (1 hour or 3600s).

(SEL,) (SEL,) (SELz)

NOISE BACKC SOUND

Jun . 5 “\J)l’.f:.f!,
Figure 1 : Presentation of Noise Impacts created by two car door slams (SEL;) and one car engine
start (SEL,).

EXPERIMENTAL MEASURENTS AND COMPUTATION

The main instruments used for this project were Larson-Davis Laboratories Sound Level Meter
model 820 (12), free field Microphone model 2542, Pre-amplifier model 827 and wind screen in
addition to a PC computer connected to a printer and loaded with IMsoft 820 v1.20 microsoft (13).
The measurements were taken in positions 5 - 15 m from where the most cars are parking.

The measurements were taken on different weekdays including the weekends at times between
18:00 and 20:00 and sometimes late night i.e. 22:30 — 24:00. These are the busiest evening hours
according to the opinions of the most shop keepers.

Measurements conditions were dry road surface, average wind speed at a height of 1.2 m and
midway between the road and the reception point is not more than 2m/s in the direction from the
reception point. In all cases it is recommended that a wind screen should be used on the microphone
and that measurements should only be carried out when the peaks of wind noise at the microphone
are 10 dB(A) or below the measured value of Lazp.

The measurement points were chosen so that the view of the area in question is substantially
unobstructed. There was no sound reflecting surfaces near the microphone position. Measurements
were focused on the hourly Laeq and SEL (6).

The recordings from the SLM were analysed using a computer software package, used in
conjunction with the Larson-Davis 820; called IMsoft 820 v1.20. This software is designed for use
with Microsoft ‘Windows’ version 3.1 on MS-DOS compatible machines. The minimum hardware
requirements are:

CPU intel6/8 MHz 80286 based PC
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Graphics EGA

MEMORY 640 K

Hard Disk 40 MB 40 ms

Mouse

Difficulties were associated with the noise measurements, the authors faced, were limiting the sites
where the noise measurements should be carried out. E.g. searching for suitable places, in
residential areas, in which the background noise level is relatively low comparing with the noise
produced by car door slams and car engine starts. These places should be in the vicinity of a fast
food shop and/or an off licence shop. Children were playing noisily, and motorcyclist and motorists
revving the engines gratuitously in the vicinity of the sound noise level meter for a portion of the
measurement time.

RESULTS AND DISCUSSION
To evaluate the predicted model experimentally, many runs on different days and places were
carried out. In addition to the data recorded by the sound level meter (LDL-820), other data were
recorded manually, e.g. timing of each door slam and engine start from the start time, vehicle make
and its approximate age and its distance from the sound level meter.
Single Exposure Levels (SELs) for the carried out noise measurements have been shown in Tables
1-4, these were examples of the data collected. For each one hour run collected data there is one
SEL based on the HOURLY measured Laeqand there are sixty SELs based on one minute interval
Laeq - The former has been obtained as follow:
SEL =10 log(10 “**¥"%x 3600)
SEL =10 log(10 “*¥"%) + 101093600
:I—Aeq +35.6
While the latter have been obtained as follow:
SEL =10 log(10 “**¥"%x 60)
SEL =10 log(10 “**¥1%) + 10l0g60
=Lpeq+17.8
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Table 1: Experimental data collected in the first run at open-ended road.
Day of the week: Thursday, Name of the road Humbleton Drive. Starting Time 18:50:00.
Noise background : 53.8 dB(A).

C AR ! I I M E L4 U

Serial DOOR SLAM AT | Distance
No L M"k"'k‘t-': Amival | Depanture | t'nl’v"‘t‘im | (m}

I |Escort(Y) 8:32 2:21 9:25 18

2 |Fiesta(Y) | o0 130 | 1035 | 12

1 |FisE) s R4S, | 848 0

4 | Cadion (B) j T 1032 | 10
5 | FRaE) |~ t&1s. | 1617 | &3 | N

6 | Metro(F) | 1902 | 4142 | 4208 | 10

7 |Siema(N) | 1938 38:16 38018 5

B |Fis(E) 1 2153 | 4020 | ao3d | 10

9 | Vauxhall (M) " 58 [ 2400 Vﬁirfl‘:ﬂrs ﬁi
10 | Mercedes Van (M) | 2325 25:00 Kept Runming | 18,

" Sterma (K) 2420 | 2505 ."N-c.{:l Running 25

12 | Volvo (A) ' | 3557 | 3608 | 1S

13 | VW Golf (€) W28 | 4009 | 4009 | 13

14 | Ciiroen (C) | aost. | azis | are | 8

15 | Rensult (D) [ S W% ol =2 T
16 | Valvo(Y) [~ 9700 | 4817 | 4825 | 9

17 |Talbot(N) | 4816 | 4918 | 4930 |

18 | Sunny (B) | 4730 | 4950 | so4s | 16

19 | Fist () | 533& | 5748 | stst | 14
20 |Cumoen(C) | 5335 | 5854 |  59:11 15
21 | Vauxhall (C) | 8843 | swmi0 | swio0 | 10

Leg =61.2dB(A) Lmax =89.1dB(A) at18:50:16
Ls =67.1dB(A) Lio = 64.3 dB(A) Loo =50.4 dB(A)
Lgs =49.6 dB(A) SEL =96.9 dB(A)
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Table 2: Experimental data collected in the second run at open-ended road.

Day of the week: Monday, Name of the road Humbleton Drive. Starting Time 18:15:00.

Noise background : 54.3 dB(A).

5y mr

AR AR AF AN s YRS W

e wasryimg

SR B EEEY (SR, ) R S5 SRR o T
Serial DOOR SLAM AT | Distance
No. Make (Reg.) Atrival Departure Engine Start (m)
I Vauxhall (A) 2:24 308 | 0 - 10
2 | Vauxhall (L) 345 | 425 427 10
3| Vauxhall (G) 407 | 423 | 428 12 |
4 |Honda(G) | 403,407 | —- — 8
5 | Volvo(A) 5:10 11:48 13:14 25
6 | Peugeot Diesel (M) 8:18 24:10 24:15 9
7 Escort Van (Y) 9:12 11:29 11:31 30
§ | Vauxhall (A) 9:47. 9:50 41:35 | 4140 5
9 | Escort (M) 14:15, 14:17 | 24:25 24:25 40
10 | Fiat (E) 21:33, 32:08 32:20 32:21 4
11 | Sierra (E) 23:27 ‘ 24:31 24:35 30
12 | Escont Van (D) 2430 | 2544 25:45 27
13 | Vauxhall (E) 25:06 36:41 3643 | 35
14| Talbot (A) — 25:15  [2625,27:10 | 25
15 | Escort (F) 29:05 31:09 | 3123 1
16 | Vauxhall (C) 38:52 41:16 | 4126 11
17 |Bson(D) | —— 4151 4152 9
18 [Toyota(M) | 44:40 44:46 3
19 | Montego (D) = 4700 | 46:56 30
20 ‘ Rover (L) 48:30 49:43 \ 49:48 11
21 | Fiat (E) 50:41 2 S 4
22 | Metro (F) 52:25 56:25 56:36 10
23 |[Sierma(G) @ | e 53:52 53:55 8
24 (Sunny (B) | e 55:25 55:27 20
25 | Escort (C) 58:55 5955 | = 12

Leq = 61.6 dB(A)
Ls = 64.6 dB(A)
Los = 48.0 dB(A)

Two types of the results have been found out, the first from open-ended roads Tables 1-3 and the

Lmax =87.0 dB(A)

L1 =61.4 dB(A)

SEL = 97.0 dB(A)

second from closed- ended roads Table 4.
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Table 3: Experimental data collected in the third run at open-ended road.
Day of the week: Monday, Name of the road Humbleton Drive. Starting Time 19:49:04.
Noise background : 51.7 dB(A).

C AR T I ME OF l
Serial DOOR SLAM AT Distance
No. Make (Reg.) _EL | @r Engine Start (m)
1 Citroen (J) | == 6:14 ’ 6:20 5
[ 2 |Bseort(G) | s32 | 631 | 633 20
[ 3 | Vauxhall ) 7:49 1317 | 1325 0|
4 | Fiat (E) | 1632 1702 | 1720 | 4
5 | \Y auxhill (F) I- e 16:40 | 17:00 B 14
6 |Vaxhal@) | 20014 22:01 2148 | 9
[ 7 |EsconVan(Y) | 29:10 3024 | 3034 | 22 |
8§ | Mazda (D) | 3s5:28 36:18 36:25 20 |
9 | Siema(Y) 40:40,42:15 | 42:38, 4437 | 443) 9 |
[ 10 [Fiat () e | aas 4253 4
11 |Volvo(B) | 4530 [ 4840 48:50 | 18
12 [Peugeot (1) E | ..... { 0
13 |Fiat (E) 53:08 | 59:37,59:36 | 4
71-‘7 . &’auxhull {G) s 56:36 i 56:38— | —22—

Ly =58.8dB(A)  Lmax =885dB(A) at20:27:00
Ls = 64.3 dB(A) Lio =60.4dB(A) Lo =48.5dB(A)
Les =47.90B(A)  SEL = 94.3 dB(A)
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Table 4: Experimental data collected in the fourth run at closed-ended road.
Day of the week: Wednesday Name of the road: Park Farm  Starting Time 18:26:29.
Noise background : 54.2 dB(A).

___ _C AR l TEM B o |
Serial |DOOR SLAM AT Distance
| No. | Make (Reg) [ Arrival [ Departure | Engine Start | (m) |
E 1 |Asta(G) @ | @— 0:48 0:50 | 13
2 |Fiesta (D) 28 | 700.7:10 [ 711 | 13
3 |Fiesa®) | - 4:15 428 | 13
| 4 | Sunny (M) | 457 10:06 10:16 0
5 [VWGolf (L) 456 | 711 7:28 13
6 |Fiesta(L) 628 | 1340 | 1346 | 13
7 |MondeoM) | 823 | 12:56 O
8 |Mazda(N) e o1 923
9 [VWPolo(Y) 1219 | 1730 |17:43,17:49| 13
‘ | 17:53
10 | Metro (M) == | 1730,17:59 | 18:00 8.5
11 |Austin(D) 1831 | 4315 45:36 8
12 | Mini (A) 1746 |= 2320 | ™ 25
| 13 [Citroenq9) | 2150 | 2405 | 2e12 | 13 |
14 | Lorry (M) 223595 T [FT 30408 | Wapis) TH|F A8
15 [Motoreycle | — | — : %32 | 8
16 | VW Golf (C) 25:11 32:30 32:54 13
17 [Odon(N) | — 2544 | 2546 | 16
e i 30:53, 31:04 S T |
18 | Volvo (E) 20:16 | 37:10, 37:40 15
19 | BMW (G) 30:17 34:04, 34:09 34:13 5
20 | Van (H) Diesel A0, |lis = RoptRammiig || 19
=10min
21 |Renault (L) 4851 |- 5555 | 5’8 | 13 |
22 | Motorcycle = = 4510 | 10 |
23 |Fiesta (J) TETRCL ) e = M
24 | Escort (E) 52:09 5331 | 5334 | 16
25 | Fiesta (N) 57:05 5906 | 59:11 13

Leg =58.40dB(A)  Lmax =80.6 dB(A) at 18:44:01
Ls =62.8 dB(A) Lo =62.0 dB(A) Loo =51.1 dB(A)
Los =50.8 dB(A) SEL =93.9dB(A)
To calculate the predicted Laeq for each hourly run, the prediction model has been applied as
follow:
L aeq = 10 1og{(10%"x t; + 10" x t,)/3600}
Where:
69 and 70 are the average SELs of car door slams and car engine starts respectively.
t; and t are the hourly total numbers of car door slams and car engine starts respectively.
Therefore, for example, from the hourly data collected (starting time 18:15:00):
t;= 46 car slams and t,= 22 car engine starts
Hence,
Laeq = 10 log{(10°° x 46 + 107" x 22)/3600}
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Laeq = 52.1 dB(A), and so on for the other runs. The summarised results obtained for the
noise measurements carried out on sites at open-ended roads are shown in Table 5.

Table 5: Summary of the obtained results at open-ended roads.

Day and | Loca- | Starting Lagq in dB(A) No. of
Date tion Tlme. Back- Measu-« Cor:c:i Pr;-' Dooir Engi;
L .hh,mm.ss _Q"?“"f’_ reg | ted lcted | Slams | Starts

Thurs, | Humbl- 18:50:00( 53.8 | 61.2 | 60.3 |51.4| 39 ' 19
16th May | eton Dr. | . 1 ‘ |

Mon. | Humbl- | 18:15:00‘ 54.3 ’ 61.6 | 60.7 | 52.1 ‘ a6 | 22
20 May eton Dr. ‘

Mon Humbl- 19:49:04‘ 51.7 | 58.8 | 57.8 |49.7| 27 12
20 May eton Dr. ‘

Tuss. | Draylon |18:12:00 | 56.9 | 56.8 ‘ 53.8 48.3’ 22 7
21 May Av

Tues. ’ Drayton | 19:40:00 | 54.6 | 51.7 | 54.6 |47.6| 20 5
21 Mayr ,Av,‘, | ‘

Wed | Pp. Charlos | 22:54:27 | 49.5 | 54.3 | 52.6 | 44.5| 9 3
22 May i Av.

Sat Broad- |19:03:55| 66.2 | 61.1 | 59.4 | 48.3| 22 | 7
25 May | wayLS5 \ [

Sat. Humbl- | 18:59:10 | 52.2 ‘ 58.2 | 56.9 |52.7| 57 22
1 June eton Dr, ‘ ‘ j ‘

And the summarised results obtained for the noise measurements carried out on sites at closed-

ended roads are shown in Table 6.

Table 6: Summary of the obtained results at closed-ended roads.

Day and | Loca- | Starting | Laeq in dB(A) No. of
Date tion hthme' Baick-'VMeasu-' Ct;ac-i Pred-T —Ooor—:ngne
| ﬁ_mm.ss ground | red | ted | icted | Slams | Starts

Wed, ‘ Park I 18:26:29 | 54.2 | 58.4 ‘ 56.3 | 52.3 | 49 22
19 June Farm ‘

Thursw Park |18:08:46 | 52.7 | 55.4 | 52.1 |53.8| 70 | 30 |
20 June Farm | ‘

Wed | Park |18:58:29 | 51.2 | 56.0 | 54.3 | 52.5| 52 | 22
3 July Farm ‘ | | ’

Thurs, Park 18:58:01 | 51.1 | 56.2 546 52.8 i 5_ Eg
11 July Farm { ‘ |

Mon. | Park |19:18:38| 50.1 | 56.8 | 65.7 |53.1| 5 ' 28
29 July ‘ Farm ‘

CONCLUSIONS

The main objective of this study is to test, experimentally for fast food and /or off licence shops, the
predicted model of the acoustics impact for commercial car parking developed by (8). This is
suggesting a method for assessing the acoustic impact from such impulsive noises which could be
used in the determination of planning applications.
From this experimental investigation and after various noise measurements were carried out results
summary is shown in Tables 5 and 6, the main conclusions are:

® the model in question has a variable under estimated factor in the range (5-10) dB(A) of
the hourly measured equivalent continuous noise level Laeq for the shops sited at open—ended roads
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as shown in Figure 2. These roads are used regularly for passing vehicles and minibuses to serve
local people. The reason for such under estimation is because the noise produced by the road users
has a dominant influence on the measured Laeq noise level as well as on the measured Laeq for the
background. While applying the model to predict the noise level on sites at closed-ended roads
gives relatively slight differences from the measured Laeq as shown in Figure 3. The background
measurement, for the sites located at open-ended roads needs to be obtained for the whole
measuring time period (here one hour) and cover all the noisy events except those generated due to
the presence of the shops in question. In other words two sound level meters (preferably,
accompanied with two persons) ought to be adjusted to monitor the noise measurement. The first
within 10 meters from the center of the parking area and the second within a distance far from the
first e.g. 100 - 150 meters. The second is expected to record all the noise events (recorded by the
first) but these from car door slam and car engine starts (produced from vehicles parked at the
vicinity of the shops in question) would have an insignificant effect on the measurements levels.

B more accurate measurements to validate the predicted model would be at closed-ended
roads which are, somewhat, similar to the situation in a commercial car parking.

80

W EXP, LAsq
PRED. LA2q

LAeq dB(A)

RUN NO.

Figure 2: Comparison between the experimental and the predicted hourly equivalent continuous
noise level Laeq at OPEN-ENDED roads.
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70

[ EXP. LAsg
3 PRED, LAsg

LAeq dB(A)

RUN NO.

Figure 3: Comparison between the experimental and the predicted hourly
equivalent continuous noise level Laeq at CLOSED-ENDED roads.
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