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DISCLAMER

Note this report is a study on ‘noise mapping’ at Devi Ahilya Bai Holkar Airport, Indore
conducted in accordance with DGCA CAR Section 10, Series A Part |, 18th DEC, 2014 and to
provide an initial overview of noise exposure within and outside the airport.

This report and the information in it are confidential and for the sole purpose for the
management of AAl. This report may not be disclosed to third party or used for any other
purpose without written permission from AAL
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1.1.

1.2,

Introduction

This report is prepared by Dimensional Digital Services Pvt. Ltd in response to
a tender published by Devi Ahilya Bai Holkar Airport, Indore to carry out Noise
mapping and noise zoning study as per the requirement of The Environment
(Protection) Amendment Rules, 2018.

Indore airport, also known as Devi Ahilya Bai Holkar Airport (DABHA) (IATA:
IDR, ICAO: VAID) is an international airport that serves the city of Indore,
Madhya Pradesh. It is named after Ahilyabai Holkar, the Holkar Queen of the
Malwa kingdom. The airport is located 8 km west of Indore and is the busiest
airport in Central India. According to the statistics released by the AAI, this
airport was the 18t busiest airport by passenger traffic in the year 2018-19

The annual flight movements at Devi Ahilya Bai Holkar Airport, Indore is around
38900 for the year 2022. The Indore airport comes under ‘Other Airport’
category as per GSR 568 (E). As per Environment (Protection) Amendment
Rules-2018, Airports having Aircraft movements more than 15,000 and Less
than 50,000 annually, are categorised as ‘Other Airport’.

The study was conducted in consultation with Indore airport Air Navigation
Service Provider ( ATC department) as per the requirements of Environment
(Protection) Amendment Rules, 2018. The Minutes of the Meeting is provided
in Annexure 4. The Minutes of the Meeting is provided in Annexure 4.

Objective of study

Noise mapping and declaration of Airport Noise Zone at Devi Ahilya Bai Holkar
Airport, Indore as per the requirements of Environment (Protection) Amendment
Rules-2018.

Scope of work

The scope of work of the noise study at Devi Ahilya Bai Holkar Airport, Indore
includes the following

1. A detailed scientific study of noise caused by aircraft operations and

associated activities within the premises of the airport.

2. Noise monitoring, assessment and mapping

a. Collection of baseline information.

b. Noise monitoring during operation times and also at the villages located
within a 10km radius from the airport.

c. Develop land use mapping of airport and its surrounding.
Page 9 of 34



1.3.

d. Noise modelling of airport as well as at surrounding land-use using the
noise prediction model.

e. Development of noise maps and declaration of Airport Noise Zone using
standard Noise modelling software.

f. Conduct noise impact assessment using the noise maps.
g. Study Boundary Noise due to aircraft operations

h. Study of Lmax and its locations at Indore Airport

Methodology of Study

The Noise mapping and Noise zone study was carried out Devi Ahilya Bai Holkar
Airport, Indore as per requirement of the Environment (Protection) Amendment
Rules, 2018.

Noise maps and noise zone were developed by using the Aviation Environmental
Design Tool (AEDT). AEDT is the standard software developed by The Federal
Aviation Administration (FAA) US, AEDT is a integrated software to estimate the
environmental consequences of aviation actions, such as airport noise, fuel
consumption, and air pollutant emissions.

The basic input data for noise modelling is flight operation data. The flight
operations of one year (from 15t Jan 2023 to 315t Dec. 2023) were obtained from
Indore airport.

The flight data covers the details of each flight that was operated at airport
including: runway usage, flight registration no, Airline operator, Call sign
information, date, time, route etc. All the flight details were processed to check
any missing or errors in the flight data.

Noise maps for Lday and Lnight were developed using the flight data. In order to
validate the Noise contours, noise monitoring campaign was conducted at Indore
airport for a period of one week ( from 26™ March 2024 to 15t April 2024). During
noise monitoring at Indore airport, flight tracks were also monitored using
Automatic Dependent Surveillance—Broadcast (ADS-B) station.

This report is in two parts:

1) Noise mapping study at Indore Airport
2) Noise zone study at Indore Airport

Page 10 of 34
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2.

Noise modelling

Noise modelling and mapping was developed using the actual air traffic data of the
year 2023, flight tracks and geographical information of airport, airport master
plan. Noise maps were developed for the following noise indices: Lday, Lnight, ON 5
dBA intervals starting from 55 dBA to 75 dBA for Lday metrics and from 45 dBA to
75 dBA for Lnight metrics.

2.1.

Lday

Lnight

Noise Metrics

Means the average sound level, in decibels, from 0600-2200hrs

Means the average sound level, in decibels, from 2200-0600hrs

The following noise contours have been determined (table 2-1):

2.2.

Table 2-1: Noise metrics.

Metric Level dB(A)
Lday 55dB to 75dB
Lnight 45dB to 75dB

Airport data

For the calculations the following airport related input data has been used, mainly
based on the information provided in the Aeronautical Information Publication
(AIP) and Automatic Dependent Surveillance - Broadcast (ADS-B) data.

Runways
Devi Ahilya Bai Holkar Airport, Indore has one runway in use, details are given in
table 2-2.
Table 2-2: Runway details.
Runway end / .
Runway Header Runway Lat [°] Lon [°] EIeElfatﬁlon
threshold
07 THR 22°42'56.16"N | 075°47'12.84"E THR 1836
07-25 onar ” oncr + | THR 1837
25 THR 22°4332.00”"N | 075°48'44.00"E TDZ 1838.8

The meteorological conditions that have been used for performance calculations
in AEDT are the average meteorological data for the last 10 years. For the purpose
of this study flat terrain has been assumed.




2.3. Traffic data

Following internationally accepted conventions, noise maps are to be derived for
a representative day of the year. Since the flight plan provided by Indore airport,
provides the actual aircraft types used in the year 2023, the typical fleet
composition can easily be derived by dividing the total number of operations of
each aircraft type by the total number of days. Tables 2-3 and 2-4 provide the
fleet composition of this representative day for the year 2023 divided by 365.

Table 2-3: Fleet composition and percentage of operations for each time period.

. % % %
Class Aircraft Models Day Evening Night
Medium-range (single aisle) A320 fa_mlly, B737 50% 61% 69%
family, etc.
Long-range wide bodies (2 eng) A330, B777, etc. 0 0 0
Long-range wide bodies (4 eng) A340, B747, etc. 0 0 0
Turboprops ATR72, etc. 37% 32% 29.7%
Other General aviation, 13% 7% 1%
helicopters, etc.
Total 100% 100% 100%

Table 2-4: Fleet composition and percentage of operations for the time period of the total number

of operations.

. % % %
0,

Class Aircraft Models /o Day Evening Night Total
Med'“m'ar;rl‘g)e (single | 320 family, B737 family, etc. | 31.20% | 11.97% 12% | 55.57%
Long-range wide A330, B777, etc. 0 0 0 | 0.00%

bodies (2 eng)
Long-range wide A340, B747, etc. 0 0 0 0.00%

bodies (4 eng)
Turboprops ATR72, etc. 23.00% 6.31% 5.3% 34.64%
Other General a"'a'i';t’é" helicopters, | g 1104 1.47% 02% | 9.79%
Total 62.30% | 19.76% | 18% | 100%

Flight profiles

The aircraft operational conditions were determined based on the Standard flight
procedures, provided in the AEDT aircraft performance database.

Track distribution

Based on the flight plan data the distribution among the runways (see Table 2-5
and Table 2-6) of all operations has been derived for the representative day.

Doc. No.: 107- Noise Mapping and Noise Zone Study at Indore Airport
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Table 2-5: Distribution among the runways.

Runway A D Total
07 7.85 3.89 11.74
25 33.78 42.96 76.73

Total 41.63 46.85 88.47

Per hour 1.73 1.95 3.69

Table 2-6: Distribution among the runways %

Runway A D Total
07 19% 8% 13%

25 81% 92% 87%
Total 100% 100% 100%

Based on the destination and cardinal, the distribution among the tracks of each
aircraft type (incl. stage-length) has been derived for the representative day.

This combination of the actual runway usage and distribution among the tracks
will thus allow for the determination of a single noise map for the combined result
of the various runway use configurations. This is normal practice in airport noise
mapping, since it provides the noise exposure in a single map, taking into account
the actual use (in terms of relative importance of each runway) of the airport.

2.4. Noise Monitoring

Noise monitoring was conducted at Devi Ahilya Bai Holkar Airport, Indore as per the
‘Requirement and Procedure for monitoring ambient noise levels due to aircraft’ by
CPCB.

The Noise monitoring instrument meets the requirements for a Class 1 Instrument, as
specified in IEC 61672-1 (2002) Class 1. The Noise Monitoring Station (NMS) consists
of a weatherproof microphone, a data storage and analysis device, and an information
transmission system - GSM (Global System for Mobile Communications).

The Sound Level Meter was installed in flat terrain having no excessive sound
absorption characteristics such as thick, matted or tall grasses, shrubs, or wooded
areas. There were no obstructions influencing the sound field from the aircraft.

The location of the NMSs placed at Indore airport are shown in figure 2-1.
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Figure 2-1: Location of Noise Monitoring Sta i.

Both the noise monitoring stations are located within the airport boundary. The noise
instrument was placed at a height of 4m from ground level. The following photographs
highlight the position and setup of the noise monitoring locations ( Figure 2-2).

Doc. No.: 107- Noise Mapping and Noise Zone Study at Indore Airport Page 15 of 34



Noise monitoring at runway end 07

Noise monitoring at runway end 25

@runway 07 end

@runway 25 end

Figure 2-2: Photographs of Noise Monitoring Stations at DABHIA, Indore.
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3

3.1

3.2

Noise mapping

One of the main objectives of the present study is to derive noise maps for the
current noise situation at Indore airport. In this section, the input data,
methodology and results of the noise maps are described.

It should be noted that, the noise maps provided do not take into account any
existing background noise.

Input data

The following are the input data used to calculate the noise contours:

e Existing tracks for the runways
e Forecast for Traffic

e Fleet mix

¢ Distribution of flights

Methodology

The noise maps were developed for the noise indices: Lday, & Lnight, on 5dBA
intervals starting from 55 dBA to 75 dBA and for Lnignt it start from 45dBA.

Noise mapping was carried out using the flight data of 2023 (flight data from 1st
Jan 2023 to 31t Dec 2023). The flight data was processed and filtered out invalid
events. The flight data was used as input data in the AEDT noise model that is
developed by FAA. AEDT is the international standard software used for air and
noise modelling of aircrafts. Using this software Lday, & Lnight On 5 dBA intervals
were developed.

Along with the flight data, flight tracks, GIS maps of airport and master plan of
airport were also used as an input data for noise mapping. The flight tracks were
obtained using the ADS-B station installed at the airport during measurement
period.

The flight tracks of the Indore airport is shown in figure 3-1 and 3-2.
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FLIGHT TRACKS OF DEPARTURES FROM RUNWAY\END 25

Figure 3-2: Showing the Arrivals from Runway end 25.
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It is observed that both the arrival and departure flight paths from both ends of
the runway (07 and 25) confirm that the flights are operating within the approach
and take-off climb funnel described in the GSR 751 (E).

3.3 Results

In the following section, the noise contours are provided for the metrics defined
above and for the required range of aircraft noise levels. These contours are
validated with the noise monitoring data.

Figure 3-3 presents the noise contours for the Lday metric. This map only takes
into account the operations occurring between 06:00h to 22:00h.

artt
Laay Noise Contou

155 dea
B oo oma

a5 dpa
170 gBA

D 75 dRA
L

Figure 3-3: Noise Contour: L4ay (55,60,...,75).

Figure 3-4 gives the noise contours for the Lnight metric. This map only takes into
account the operations occurring between 22h and 06h. However, these contours are
provided also for lower noise levels (down to 45 dBA), which corresponds to larger
distances away from the airport.
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Figure 3-4: Noise Contour: Lnight (45,50,...,75).

3.4 Validation of predicted noise levels with measurement results

In order to assess the validity of the noise mapping process, measurements were
made with noise monitoring stations at 2 points near the airport. These
measurements also included the deployment of an ADS-B receiver, which provided
information on the actual flight tracks of the operations detected during the
measurement period. The data were processed with the noise monitoring system
to obtain the various noise metrics for which the noise maps have been
determined. The following table 3-1 gives both datasets for measured and
predicted noise levels respectively.

Table 3-1: Comparison of measured and calculated noise levels.

Location Position Lday dBA Lnight dBA
Runway Latitude Longitude | Measure | Model | A Measure | Model | A
end

07 22.7125926 | 75.7788746 56.0 57.6 | 1.6 52.9 54.5 1.6
25 22.7270521 | 75.8137114 | 61.4 62.7 | 13| 59.3 60.5 | 1.2
Doc. No.: 107- Noise Mapping and Noise Zone Study at Indore Airport Page 20 of 34




As can be seen from this table, the average difference between prediction and
measurements is in the order of at most 1.6 dB(A), which is considered as an
acceptable result. From the variation in the difference for the various metrics of
each single point it can be concluded that there does not appear to exist a
significant bias in noise maps. The noise maps is also shown on topographical
maps which is given in Annexure 1.
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Part-2: Noise Zone Study at Indore Airport
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4 Noise Zone study

As per the Environment Protection Amendment Rules of 2018, the noise zone
study was carried out at Indore airport during month of February- April 2024. The

noise zone study includes the Lmax levels study, the boundary noise determination
and development of noise zone.

For the purpose of establishment of noise zones, the noise contours for a future
scenario are to be determined, representative for the maximum capacity of the
airport. In this manner, the airport “reserves” space for growth.

4.1 Input data

The following are the input data used to calculate the noise zone contours:

e Existing tracks for the runways
e Forecast for Traffic

e Fleet mix

¢ Distribution of flights

The fleet mix is based on the 2023 flight plans data.

For the future fleet the same fleet mix share of all aircraft types is maintained,
except for the A320 family, for which a 20%/80% ratio is assumed for Classic and
Neo versions respectively.

The maximum capacity of the runway as stated by the airport is 6 arrivals and 6
departures. However, for the maximum capacity of the airport over a year, the number
of arrivals should be the same as the nhumber of departures. As the number of departures
is limited to 6 per hour, the total yearly capacity of the airport is based on an hourly
capacity of 6 operations, as presented in table 4-1. This corresponds to a total of 104952
movements per year, which is the amount used in this study.

Table 4-1 : Hourly Runway Traffic Handling Capacity

. Runway
Operational Mode RWY 07 | RWY 25
Max Number of Arrival and Departure 12 12
Max Number of Arrival Only 6 6
Max Number of Departure Only 6 6

At present an 82%/18% distribution between Day and Night operations is found.
For the future scenario this same distribution is maintained.

With respect to runway operation, currently an 13%/87% North-East / South-
West share is found. For the future scenario this same distribution is assumed.

Combining the above, the following table 4-2 can be compiled as a description for the
future scenario:



Table 4-2: Future scenario traffic distribution.

Traffic distribution

Arrival Departure
E c >
T e -% S | %day % night % day % night
e e o S flow % day flow % night flow % day flow % night
§ a & | direction | (Traffic) | direction | (Traffic) | direction | (Traffic) | direction | (Traffic)
(Traffic) (Traffic) (Traffic) (Traffic)
8
-1'C__, S 10.89 13.27 2.38 13.27 10.89 13.27 2.38 13.27
K
(o))
<
= %
=
£ Q 71.17 86.73 15.56 86.73 71.17 86.73 15.56 86.73
3
Q
(9]

Considering that noise contours are quite close to the runway ends and do not
cover the turn point, it is assumed that the tracks are straight ahead the
longitudinal axes of the runway.

4.2 Methodology

The noise contours for the future scenario are calculated with the AEDT 3e model,
using the input data as described in the former section.

As per definition provided by DGCA, the noise zones are determined based on the
following noise contours:

4.3 Noise zones

Metric Contour (dB)
Lday 55
Lnight 50

Based on the noise zoning results from studies performed at various Indian
airports, DGCA concluded that the Lsay 55 and Lnight 50 noise contours shall be
used as the airport noise zones for day and night period respectively. Figures 4.1-
4.2 present these contours for Indore airport. The combined map of Lday and Lnight
zone is shown in figure 4-3.
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Figure 4-2: Airport noise zone for night time (based on Liight 50 noise contour).
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Figure 4-3: Airport noise zone for day and night time (based on L4ay 55 and Lnight 50 noise contours).

The noise zone maps is also shown on topographical maps which is given in Annexure 2.
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5 Lmax of Airport

In accordance with Environment Protection Amendment Rules, June 2018 the
maximum noise levels should be determined at specific points. Usually this would
be done based on the measurements performed with a noise monitoring system.
At Indore airport such system is not yet installed and thus the maximum noise
levels will have to be determined based on the predictions with the noise model.
For this, 2 locations are defined in the nearest villages on both sides of the
extended center-line of the runway.

5.1 Input data

In order to determine the Lmax at two locations, the actual flight data of 2023 was
analysed long with the following information:

» Lmax of individual aircraft operations measured at the various noise monitoring
locations.

= Information on operation (Aircraft type, runway/track used, distance to
microphone, etc).

» Flight Data for the years 2023.

5.2 Methodology for the definition of Lmax

= Analyse Lmax single event data for each proposed location
» Filter out non-valid events

= Determine maximum noise level at each location

= Define limit on Lmax for each location

For every month of 2023 all aircraft noise events were identified and the Lmax level
of each event was determined. This procedure is used for all points outside the
expected band, for both Departures and Approaches. At this stage it is important
to distinguish between Departure and Approach, because the noise characteristics
in both flight phases are very different. The Lmax noise levels were determined by
the noise modelling software AEDT. However, these Lmax limits are temporary and
shall be revised once permanent noise monitoring stations are installed at the both
ends of the runway.

5.3 Lmax of Indore airport

When establishing the limits for Lmax, several considerations should be made:

= Should be sufficiently high to allow for the vast majority of operations to
comply with.
= Should be sufficiently low to avoid the (unnecessary) noisiest operations.
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= What to do with those events that exceed the limit.

In order to avoid an arbitrary definition of the Lmax level, it is proposed to set the
limit at each location such that the 10 highest noise events detected in the period
2023 should be considered excessive. Table 5-1 presents the results of this
exercise. The Lmax values are derived using the AEDT noise model considering
the type of flights, flight tracks, flight plan and geographical location of settlement
areas.

Table 5-1: Maximum calculated noise levels at the nearest residential areas.

Lmax dBA Coordinates
Village AEDT Latitude Longitude
Bisnawada 80.4 22°42'6.62"N | 75°45'18.52"E
Kanyakubj nagar 95.3 22°43'42.92"N | 75°49'0.64"E

The figure 5-1, shows the location of Lmax points outside the airport at both end of
runway. These points are temporary located at the nearest residential areas,
however, the Lmax location points will change after installation of permanent noise
monitoring stations in future.

[ [

)

Figure 5-1: Locationo viIIges with max values.

With these limits only few operations would have been in excess, whereas they will
safeguard the currently existing noise climate at both locations. It is suggested to send
a letter to those airlines operators that exceed the limit, indicating the measured Lmax
level. The main purpose of this would be to raise awareness among the operators to
fly quietly. At a later stage the limits may be reconsidered downwards, in order to
enforce even quieter flights, and it shall be a part of the Noise Action Plan.
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6 Boundary Noise Study

As per the Environment Protection Amendment Rules, June 2018, the noise at the
boundary of the airport premises needs to be determined. The boundary noise
levels are determined by means of calculation by using AEDT 3e noise model.

6.1 Input data

The following are the input data used to model boundary noise.

Coordinates of the points at the boundary

Noise and track data from calculations and measurements
Flight Plan for 2023

All data for full year 2023

6.2 Methodology

The following methodology was adopted to determine boundary noise:

Analyse available data

Establish noise model for full year 2023

Acquire land use information

Determine noise levels of airport operations at airport boundary

Background noise from nearby residential areas close to the boundary are

excluded

6. Determine average noise level over all positions of airport boundary at an
interval of 150m

7. Noise levels at boundary was determined using AEDT modelling software

consider the flight operation of 2023.

ik

The details of the boundary along with the points for noise level calculation are
given in figure 6-1. Total receptor points are 47 at an interval of 150m.
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Figure 6-1: Definition of points on boundary, every 150 Om.

6.3 Results

Laay and Lnight Noise levels were calculated using the model. The Lgay Noise details
are shown in figure 6-2. The Lnight Noise details is shown in figure 6-3.

Boundary Noise Levels- Lday (dBA) N

DEVI AHILYA BAl HOLKAR AIRPORT

0 155 310 620 530 1,240 INDORE

Scale Maters

Figure 6-2: Lqay levels at boundary points.
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Figure 6-3: Lnight levels at boundary points.

Lday and Lnight Noise levels were calculated using the model. The Lgay and Lnight noise

details are shown in table 6-1.

Table 6-1: Points of the Airport boundary.

Name | Latitude, deg | Longitude, deg Lday Lnight
1 22.72803378 75.80810749 50.1 47.3
2 22.72733538 75.80974285 53.2 50.4
3 22.72775627 75.81118364 52.4 49.6
4 22.72724749 75.8130511 52.9 49.8
5 22.72636387 75.81398179 51.8 48.7
6 22.72468414 75.81326489 50.9 48.1
7 22.72309764 75.81233975 49.9 47.1
8 22.72219373 75.81079666 49.3 46.5
9 22.72147879 75.80900836 48.5 45.7
10 22.72077694 75.80721389 47.6 44.8
11 22.72007507 75.80541945 46.9 44.0
12 22.71937319 75.80362502 46.5 43.6
13 22.71867128 75.80183061 46.4 43.4
14 22.71796935 75.80003622 46.5 43.4
15 22.7172674 75.79824185 46.8 43.7
16 22.71810925 75.79719501 49.5 46.3
17 22.71739028 75.79540853 50.1 47.0
18 22.71662525 75.79364499 50.7 47.7
19 22.71586483 75.79187878 51.3 48.2
20 22.71501735 75.79015931 51.6 48.5
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Name | Latitude, deg | Longitude, deg Lday Lnight
21 22.71420941 75.78841797 51.7 48.7
22 22.71345196 75.78665015 51.7 48.7
23 22.71269744 75.78488079 51.5 48.6
24 22.7119371 75.78311437 51.3 48.4
25 22.71118348 75.78134461 51.4 48.6
26 22.71041518 75.77958218 51.4 48.5
27 22.71179774 75.77869483 59.2 56.0
28 22.71345484 75.77791916 52.6 49.7
29 22.71431984 75.77939157 51.7 48.8
30 22.71508077 75.78115774 51.6 48.7
31 22.71583547 75.78292694 51.7 48.8
32 22.71659385 75.78469443 52.0 49.0
33 22.71735649 75.78645978 52.0 49.0
34 22.71812289 75.78822326 51.7 48.7
35 22.71888993 75.78998641 51.2 48.1
36 22.71965696 75.79174959 50.6 47.6
37 22.72042396 75.79351279 50.0 46.9
38 22.72119095 75.795276 49.5 46.3
39 22.72251895 75.79544913 46.8 43.7
40 22.72341729 75.79674117 46.1 43.0
41 22.72413333 75.79852914 46.1 43.1
42 22.72485626 75.80031388 46.4 43.4
43 22.72608323 75.80104871 45.3 42.4
44 22.72689819 75.80259127 45.6 42.8
45 22.72763722 75.80366838 45.7 43.0
46 22.72840991 75.8050609 46.2 43.5
47 22.72825755 75.80640487 47.9 45.1

Based on the above-described study, the following Boundary noise levels ( Table
6-2) were found for Indore airport:

Table 6-2: Boundary noise levels.

Lday Lnight

Boundary 50.8 47.8
Limit 75 70

Margin 24.2 22.2

Considering the applicable limits of Industrial zone as per Noise Pollution (Control
and Regulation) Rules 2000, 75 and 70 dBA are noise limits for Day and Night
period respectively. Boundary noise was compared with these noise limits and
found that the boundary noise level is far (22-24 dB(A)) below the limit.
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7 Conclusion

A Noise mapping and noise zone study has been performed to get a first indication
of the current noise situation at Indore Airport. The study was carried out for a
period of 3 months from February to April 2024. Flight tracks were measured
using ADS B system. Based on the analysis of the data gathered, the following
conclusions can be derived:

1. Noise monitoring was undertaken by the Standard Class 1 type with 1/3 Octave
band noise instrument and flight track monitoring system. The monitored
results were validated with noise monitoring data. A comprehensive database
of both noise levels and flight tracks was obtained.

2. Noise maps were developed using the flight operation data of 2023 and Noise
modelling software AEDT.

3. Noise zone was developed based on the maximum capacity of runway using
the AEDT software. Noise zones were developed for Lday and Lnight indices with
the noise contour of 55 dB and 50 dB respectively.

4. The Airport Noise Zone area for Indore Airport have been developed on the
basis of existing GSR 751 (E), issued by the Ministry of Civil Aviation (Height
Restrictions for Safeguarding of Aircraft Operations) Rules, 2015 published on
30t September, 2015 as amended from time to time on Height Restriction for
Safeguarding of Aircraft Operation considering all approach and departure
funnels and Instrument Flight Procedures ( i.e.Instrument Approach
Procedures, Standard Instrument Departure & Standard Terminal Arrival Route)
in consultation with airports Air Navigation Service Provider as per the Master
Plan of the Airport

5. After obtaining approval from DGCA, the Noise zone shall be displayed on the
website of respective Airport Operators.

6. State / Union Territory Development Authorities should take into consideration
of Airport Operations requirements in the airport noise zone area for the land
use planning around the airport.

7. The Development Authorities/Regional Planning Department shall specify
provisions for inclusion of sound resistance in new buildings, facilities and
projects of residential, institutional, hospital and commercial facilities in the
design, construction and materials selections for improving indoor environment
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under existing building codes and bye laws for any building constructions
coming under airport noise zones.

7.1

Mitigations measures

The following are some of the recommended mitigation measures proposed:

7.2

Minimum usage of reverse thrust after landing.

Use of quitter aircrafts such as A320 NEO will significantly help in reducing
noise impact.

Use of Continuous Descent Approach during non-peak hours. It is found
that the reduction in noise levels due to steeper arrivals are generally not
noticeable for anyone living in the vicinity of airport.

Avoid intersection take-off: The intersection take-off can result in an
increase in noise exposure because the aircraft is lower along the departure
path, resulting in an increase in noise levels at the vicinity of the villages.
Therefore, it is advised to avoid intersection take-offs.

Restrict night time flight operations as much as possible to reduce aircraft
noise levels associated with aircraft operations during night-time hours.

Action plan

Based on the results of this noise study, Indore airport management is
recommended to perform a more detailed follow-up study which should at least
address the following:

+

=

Once the airport crosses 50,000 movements per year, the airport shall
install a permanent noise monitoring and flight track system, with stations
located in the most noise-sensitive areas.

The possibility to implement noise mitigation measure stated in this report.
A periodic schedule for observing noise related issues and implementing a
reporting mechanism.

The evaluation of the noise reductions by optimised take-off procedures for the
most relevant aircraft types (such as A320, B737-800, A330, B777, B747-400).
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Annexure 1

Noise maps of Indore Airport

( Developed using 2023 flight data)



Noise maps

The following noise contours are provided. These maps have been determined applying
the methodology described in report.

Metric Level dB(A)

Lday 55dB to 75dBb with 5 dB Interval
Lnight 45dB to 75dB with 5 dB Interval




22°420"N

Noise Contour Map of Laay in dB (A)

7547 30E

\ Stony w&i&\‘\\@

e————
___,_J-.—__—_:-—,_._.-'—"" %

;1-_{-: S \*Q':_,__f.._.a-——-—x

“.’#—“‘Gaﬁdhmagar/

— \Nenod /’ r

_‘“‘\

A

/Gandh:nagar

// ff’f

f { i

S Nenog, £ Huzurgan]n
§oOose, TS dore
A RN~ &5 Ao | = |
\;\q - | @ Legend :
r 5 . 566 .I Bl A Village Name
o 2
U/ \ |
\ i
/ \\ |rp \
: .. 1 Lday Noise Contours g
[ ]|
\ 1Sir | 55 dBA
—7 : | Asipur_j (]
-~ o= (5% e D 60 dBA
L — : | 65 dBA
53(’{‘;( Source of Data:
= Survey of India Topographical Map EI 70 4B
_ j ; E:” . =] Toposheet No.: 46N14 | | 75 dBA £
B S | = T iacos: I o : TS
A3 Scale: 1:18,000 - R




Noise Contour Map of Lnight in dB (A)

5% E0E

7973 1'E
1

‘fvf‘v%ja;f ._, ) .Bangardo

2274530

FERATA0N

Jambordi Hapsi
A Sl o

- - / gl \
Rl
e N Py 1
NVl = i

22°42'0"N

A \Rinjlai

B
Bl \ f
n]fa‘r\m b A
s ot

Nenod
: h03 !‘.- < f
N_s;, nodg \RE

o Stony. wils 9 .f

-’ Ll
‘ Ope 7
- :
i e :
j‘ i 3 S
T | A -
GUINRE o oY = -
by ; .
‘\r:"’r(_r{.{ ,_—_-_'_""' "_"‘-"':r_ = DB? Mingitstie]
; 1:}.8“' ==t gL T Stony| waste
’3 ¥ e
‘,\{\\ . ~

Lo Gandhmagar

Gandhinagar _

— “BMEsG Sy, BRB O © 2 Z
; g ? - ; L gde k B JL
— LS Devdharam % ‘“\;
BM £73-3% - ) GOWEer | i
Operrgerul = pU l'a
| 7 - h" )
B §'3 T Bh g a’ﬁ'

Huzurganj

J')Jr
: rf.;rurg,aw - g

N awapr‘u Fa -

:mnn

T~ Open s:r:;i;:-' | / ./

B

|

Chy

-~ Rajwara

/' lLegend §

5|

7 LokmBnya

Source of Data:

-| Survey of India Topographical Map
ok Toposheet No.:46N9, 46N10,

46N13, 46N14

A Village Name

f Runway
Indore
Airport Boundary

Lnight Noise Contours

T —

I
(8]
o
o
=
1
22°4.2'0"N

Scale 1:36,000




Annexure 2

Noise Zone maps of Indore Airport



Noise Zone maps

The following noise zone contours are provided. These maps have been determined
applying the methodology described in report.
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Annexure 3

Environment (Protection) Amendment Rules, 2018
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3. Fmmucs v, FaTcaa-eaf AmEn F Saqured 2q eat YT ASETaAr w3
4. fRumu@T e oRE:

(1) I AT & ore, faEeay eafe aiers T AaETad & JTeed W4 & Jqare ATl
F TIT AT TAT TETAT o A7 IS Fieh THT T97 3% TEAT el 3T SUFHTT IS TRATAT
(AT ITHTOT FAL FTHAT, AH ITHI T TF HHF (AT AHA qA0) T2 FG= F:2d gU
oA "@=Tew it T ® ™ S afaed % a9g-a9y 97 qqr-garted, 30 Frawe, 2015 @i
TR AW oA "oy (e s=reet i qren & fow F=re afagy) e, 2015 grr s
HISET aTALA. 751 (31) F SeTY 9 Hatgq oHdeay T=ras g1 &9 i aq &t sard & o
AT ®I-TET &% & § TRATHT BRAT ST 39 AR @A agiHeensd ger aquied &har
STURIT 3T Safaa e yaret S agarze 97 yetda frar srom a5 #1 sifaw srfdeg=mT
ST 2 %0 AT & &7 &7 o WL IT AT S|
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(2) TT/AF oTHT TR TAHE WTEFON F AEEIT F AH-9TE i STIRT AT 6 for
e eafa afies & T y=remeaeTs 97 fF=r S At

5. fau™Ycaw safv fdw:

asft ATt & feroeafa T w1 fwrdfEaaacad ® ATl 9 & aqare, STy |amEr Tae
A ST ATATAT T 9 o= #3 gu fommaeas & y=rersnt gy ane fommEe aerfaeers f
seTel ® fAfde saegswareti & sqame T S JrfRu) 97 SHERT SHeTHt F T eIt &
TTI-ATT Fatea AU T= e i /AT ot weor fAw wtdeeer f Jadrze § vatda fir
STt

6. WIETHIe 3 ATY= wiwaT:

TATIL, A 3T AT TREAT HAT 3T FaT gu 2= a1 it earze 1 affd fmmaeas
safe afvEre o form AR SerenTer ofiT Ao WihaT T sura o s

7. T arfersror/asie s e, fEumdead eafq afvest F odauig on e By o o At
* form wisEr aaq ISt i IT-FEAT F dgd S ararEen # qure F g fEwrea, fmi s
JrafEt F 99 § 92 TATAl, qEgnedt i e, §EInd, qeare s arforead giaee A
gttt § eafa wiawre v anfuer w29 F o yraame A w0

8. Tt oI, TATATEA T I SATER=eT il aiiE § a1 1 % e Afgg=ar § [iee
UEATHAT T ITAT F2IT|”

[F1. 5. ¥-15017/31/201 5-¥ﬁ'tﬁ€®_v{]
=t U "= o, JeEE S

fewqur:  wE Mew, ad F O99E, ST, q-11, @€ 3, S9-8T () § fR|iw 19 Javay, 1986 i
AT — FT.3T 844 () F 5T THIOT fFu 1w o i sifaw wemewr fa=is 22 um=, 2018
srferg=mT AT w6, 263 (31) g o wam

MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, the 18th June, 2018

G.S.R. 568(E).—In exercise of the powers conferred by sections 6 and 25 of the Environment (Protection) Act,
1986 (29 of 1986), the Central Government hereby makes the following rules further to amend the Environment
(Protection) Rules, 1986, namely:

1. (1) These rules may be called the Environment (Protection) Amendment Rules, 2018.

(2) They shall come into force on the date of their publication in the Official Gazette.
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2. In the Environment (Protection) Rules, 1986, in Schedule—-I, after serial number 111 and the entries relating
thereto, the following serial number and the entries shall be inserted, namely:-

Sl Industry Parameters Standards
No.
1 3 4
Ambient Air Quality Standards with respect to Noise in Airport Noise Zone
“112 | Airports Type of Airports Limits in dB (A) Leq*
Day Time Night Time
Busy Airports 70 65
All other Airports excluding proposed | 65 60
airports
Definitions:

(a) *dB(A) Leq denotes the time weighted average of the level of sound in decibels on scale A which is
relatable to human hearing. A day time from 6.00 a.m. to 10.00 p.m. and night time from 10.00 p.m. to
6.00 a.m. are considered for time weighted average.

(b) “A”, in dB(A) Leq, denotes the frequency weighting in the measurement of noise and corresponds to
frequency response characteristics of the human ear (The range of human hearing is 20 Hz to 20 kHz).

(c) A “decibel” is a unit in which noise is measured.

(d) Leq: It is energy mean of the noise level over a specified period.

(e) Busy Airport - For the purpose of noise management at airports, a busy airport shall be defined as “a
civil airport which has more than 50,000 aircraft movements per year (a movement being a take-off or a
landing)” excluding those purely for training purposes on light aircraft.

® Take-off — A phase of flight from the application of takeoff power to an altitude of final take-off
segment.

(2) Landing — A phase of flight from the beginning of the landing flare until aircraft exits the landing
runway comes to a stop on the runway, or when power is applied for takeoff in the case of a touch-and-
go landing.

(h) Lmax is unit for aircraft maximum noise level in units dB(A) which is maximum or peak noise value for
aircrafts at the monitoring location in accordance with the noise standards notified by the Directorate
General of Civil Aviation for respective airports.

@) Other Airports — an airport having more than 15000 but less than 50000 aircraft movement annually.

) Proposed Airports — airport that is not functional yet and is under development.

Note: (i)  Day time shall mean from 6.00 a.m. to 10.00 p.m and night time shall mean from 10.00 p.m. to 6.00 a.m.

(i1) The above specified limits shall have a tolerance limit of 10dB (A) Leq.

(iii)  The specified limit excludes defense aircraft and aircraft landing and take-off noise from all runways
and aircraft engine/ground run-ups, helipad locations earmarked by Airport Operator for this purpose.

(iv)  However, the limit for aircraft noise as Lmax will be notified by the airport operator with approval of
the Directorate General of Civil Aviation at the aircraft noise monitoring locations installed by the
airports as mentioned in paragraph 1 of this notification.

) The noise limits specified in above shall replace and supersede the ambient air quality in respect of noise

limits of the following existing zones:
(a) Silence;
(b) Residential; and

(c) Commercial areas;
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(vi)  As specified in the Noise Pollution (Regulation and Control) Rules, 2000 in the areas falling directly
under Airport Noise Zone.

(vii)  The noise standards within the overall boundary of airports shall be applicable as Industrial Areas i.e.
day time 75 dB (A) Leq and night time 70 db (A) Leq as per the Noise (Regulation and Control) Rules
2000 and shall be measured at different points of airport boundary and then averaged.

(viii) These standards will not be applicable to a civil airport which has less than 15,000 aircraft movement
annually.

For Airports excluding newly proposed airports:

In addition to dB(A) Leq applicable in the ‘airport noise zones’ specified above, Lmax value in dB(A) shall be
published by the airport operator with approval of the Directorate General of Civil Aviation only for airports
having more than 50,000 annual traffic movements. These Lmax values shall be complied by airlines and to be
monitored and communicated by Airport Operator to the Directorate General of Civil Aviation. These Lmax
value shall be reviewed as and when there is a requirement in future.

For Proposed Airports (yet to be operationalized):

(i) For any upcoming/New Airports, noise modeling shall be conducted by the airport operators and results
should be submitted to the Ministry of Environment, Forest and Climate Change while seeking
Environment Clearance under the Environment Impact Assessment Notification, 2006.

(ii)) The airport operators should also develop airport noise zone as specified in paragraph 4 and share the
same with Ministry of Housing and Urban Affairs and concerned State Development Authority for
necessary land use planning around airport.

(iii) The concerned State / Union Territory Development Authorities should not allow any new residential,
institutions & commercial facilities and other noise sensitive area falling in the airport noise zone area
without any noise reduction measure.

Compliance of noise levels applicable to Airport Noise Zone as specified above shall lie with the airport operator
and overseen by the Directorate General of Civil Aviation.

Airport operators shall prepare Noise Management Plan for compliance of the Airport Noise Standards.
Airport Noise Zones:

(1) The Airport Noise Zone area for each Airport shall be defined as Noise Contour for day and night period
by the respective Airport Operator on the basis of existing GSR 751 (E), issued by the Ministry of Civil
Aviation (Height Restrictions for Safeguarding of Aircraft Operations) Rules, 2015 published on 30"
September, 2015 as amended from time to time on Height Restriction for Safeguarding of Aircraft
Operation considering all approach and departure funnels and Instrument Flight Procedures (i.e.
Instrument Approach Procedures, Standard Instrument Departure & Standard Terminal Arrival Route)
in consultation with airports Air Navigation Service Provider as per the Master Plan of the Airport. The
same shall be shall be approved by the Directorate General of Civil Aviation and displayed on the
website of respective Airport Operators. This activity shall be completed within two years from the date
of issuance of the final notification.

(2) State / Union Territory Development Authorities should take into consideration of Airport Operations
requirements in the airport noise zone area for the land use planning around the airport.

Airport Noise Mapping:

Noise mapping in for all airports should be carried out as per the requirements specified in the Director General
Civil Aviation’s requirements by the airport operators considering future aircraft movement and traffic
projections of the airport as per the Master Plan of the Airport. This information to be displayed at a prominent
places at Airports as well as in the website of respective Airport Operator and State / Union Territory
Development Authority.

Protocol and Measurements Procedure:

Monitoring protocol and measurements procedure for airport noise zone displayed on the website of the
Ministry of Environment, Forest and the Climate Change and the Central Pollution Control Board shall be
followed.

Development Authorities / Regional Planning Department shall specify provisions for inclusion of sound
resistance in new buildings, facilities and projects of residential, institutional, hospital and commercial facilities
in the design, construction and materials selections for improving indoor environment under existing building
codes and bye laws for any building constructions coming under airport noise zones.
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8. All the Airport, Airline and Authority shall comply with the requirements specified in the notification within two
years from the date of notification. ”.

[F.No. Q-15017/31/2015-CPW]
Dr. A. SENTHIL VEL, Scientist ‘G’

Note : The principal rules were published in the Gazette of India, Extraordinary, Part II, Section 3, Sub-section (i), vide

number S.0. 844 (E), dated the 19™ November, 1986 and last amended vide notification G.S.R. 263(E), dated the
22™ March, 2018.

Uploaded by Dte. of Printing at Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054.
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Minutes of Meeting
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AIRPORTS AUTHORITY OF INDIA

DEVI AHILYABAI HOLKAR AIRPORT, INDORE

MINUTES OF MEETING

SUBJECT ‘Minutes of meeting for Noise Study Report for “Noise Mapping
and declaration of airport Noise zones at Devi Ahilya Bai Holkar
Airport, Indore
VENUE Conference Hall, Indore Airport on date 13.06.2024 at 11:30Hrs.
MEMBERS/  Following members were present in above meeting:
STAKE .
HOLDERS
PRESENT
3 l
;I({)  NAME DESIGNATION ORGANISATION
j (R f o .Ravindran Airport Director AAI
9. | Pushkar Pagnis AGM Engg(Elec) AAI
3. | Manraj Meena Mgr Engg (Elec) AAI
4. | Gaurav Piparsania AM (ATC) AAI
5. | Anandhu S Ra) AM Engg (Elec) AAI
6. | Ketan Singhai AM Engg (Civil) | AAI
% Anu} Sharma JE Engg (Elec) AAI
g8 | Vinay Kumar .K Director M/s. Dimensional
IS Digital  Services
9. | Deepak M Representative (OPC) Pvt. Ltd

The meeting was presided Shri C V

Ravindran, Airport Director - Devi Ahilya Bai

Holkar Airport, Indore. Airport Director welcomed all the officers present at the

meeting.

During the meeting following points were discussed:

¢ Airport Director explained that to comply with the mandatory requirements
of MOEF and DGCA, Noise mapping is requir}sd at Indore Airport and Noise
study ha8 been conducted by the agency M/s Dimensional Digital Services

(OPC) Pvt. Ltd.

;

e The Director of M/s. Dimensional __Di"g1tal Services explained to the
stakeholders about the requirement of conducting a Completion Meeting as
per DGCA Guidelines and also explained about the prospects of noise

mapping and its requirements':
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AIRPORTS AUTHORITY OF INDIA

DEVI AHILYABAI HOLKAR AIRPORT, INDORE

« As per the same, Noise mapping study has been completed by the agency
for Indore Airport and noise maps have been prepared on the basis of
previous calendar year (2023) data provided by different stakeholders, as

mentioned below:

L

a. SID/ STAR of Indore airport

b. Airport layout in AutoCAD or GIS format

¢. Maximum capacity of runway designed; this is usually the max
number of movements defined in the airport master plan.

d. Flight plan data for 2023 (individual movements, containing time of
day, aircraft type, arrival/departure, origin/destinatioh, Runway used,
STD used for departures. i

e. Flight track data of 2023 of Arrival and Departure
Weather data of 2023.

g. Past environment study report.

e Considering these data and the results received by placing noise monitoring
stationssat both runway ends (1.e. 07-25) at Indore Airport for one week,
noise contour maps were formed, and different noise levels were recorded
during day and night. The Noise-maps were developed and validated with
measured noise. Also, surrounding residential villages falling inside noise
contours were also surveyed and the population exposed was calculated
with reference to the noise limits for residential zones.

e Final study concludes that the boundary noise level at Indore Airport is
below the noise limit.

Representative of Dimensional Digital Services has further replied to queries
raised by stakeholders. The report shall now to be submitted to DGCA for
approval. Airport Director expressed his gratitude towards all the stakeholder for

their co-operation.

The meeting*ended with vote of thanks by Shri Pushkar Pagnis, Asst.
General Manager, Engg(Elec), Indore Airport.

J ) e ) )
RPORT DIRECTOR
Airports Authority of India

Devi Ahilya Bai Holkar Airport
Indore




