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MARSHALL DAY

DEFINITIONS AND ACRONYMS

Definitions

Acoustics

O)

Aircraft Operations

Also referred to as ‘Operational Noise’ (refer Section 6.1)

a) thelanding and take-off of aircraft; and
b) aircraft flying along any flight path associated with a landing or take-off.
For the purposes of Rule 6.1.6 Activity specific noise rules, it excludes:

a) aircraft operating in an emergency for medical or national/civil defence
reasons;

b) air shows;

c¢) military operations;

d) Antarctic operations;

e) helicopter operations;

f)  aircraft using the airport as an alternative to a scheduled airport
elsewhere;

g) aircraft taxiing; and

h) aircraft engine testing.

Air Noise
Compliance
Contour

The 65 dB Lgn noise contour included in the Christchurch District Plan that cannot
be exceeded. The determination of compliance or otherwise with this control is
demonstrated by the preparation of the AANC for the preceding year’s aircraft
operations and reported annually.

Air Noise Boundary
(ANB)

A composite line formed by the outer extremity of the 65 dB Lqn noise contour
and the 95 dB Lae noise contour. The Air Noise Boundary defines an area in which
the future daily aircraft noise exposure from aircraft operations is sufficiently
high as to require land use planning controls

Decibel (dB) The unit of sound level. Expressed as a logarithmic ratio of sound pressure
relative to a reference pressure

Lae The Sound Exposure Level. The sound level of one second duration which has the
same amount of energy as the actual noise event measured. Usually used to
measure the sound energy of a particular event, such as an aircraft flyover

Laeq The equivalent continuous (time-averaged) A-weighted sound level. Thisis
commonly referred to as the average noise level.

Ldn The day night noise level which is calculated from the 24-hour Laeq with a 10dB
penalty applied to the night-time (2200-0700 hours) Laeq

LaFmax The A-weighted maximum noise level. The highest noise level which occurs

during the measurement period.

Noise Calculations

Noise levels calculated using computer modelling software, typically to predict
current and future noise levels. Noise measurements are used to verify accuracy
of calculated noise levels.

Noise
Measurements

In-situ noise measurements of actual noise levels using either semi-permanent
noise monitoring terminals or hand-held equipment (sound level meters).

Noise Monitoring

Monitoring of noise levels (generally with respect to assessing compliance with the
District Plan), using both noise measurements and calculated noise levels.

On-Aircraft Engine
Testing

The testing of engines on aircraft.

Acronyms

AANC Annual Aircraft Noise Contour
ANB Air Noise Boundary
ANLC Airport Noise Liaison Committee
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CIAL

Christchurch International Airport Limited

ETMS

Engine Testing Management Software

INMP

Integrated Noise Modelling Program

NMP

Noise Management Plan

NMR

Annual Noise Monitoring Report

NZS 6805

New Zealand Standard NZS 6805:1992 “Airport Noise Management and Land Use
Planning”

USAP

United States Antarctic Programme
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1.0 INTRODUCTION

Christchurch International Airport Limited (CIAL) are required to prepare an Annual Noise Monitoring
Report each year in accordance with the provisions of Chapter 6 of the Christchurch District Plan (CDP).

This report has been prepared by Marshall Day Acoustics (MDA) on behalf of CIAL and provides an
overview of the noise monitoring programme for 2019 including:

e (Calculation of noise contours known as the Annual Aircraft Noise Contours (AANC) to determine
compliance

e (Calculation of engine testing noise level emissions at the Engine Testing Compliance Monitoring
Positions (ETCMPs) to determine compliance

e Analysis of measured noise levels, to verify the compliance calculations
e Update of the Acoustic Treatment Programme (ATP) schedule of eligible dwellings

This Noise Monitoring Report has been prepared by Marshall Day Acoustics on behalf of Christchurch
International Airport Limited.

2.0 STATUTORY REQUIREMENTS
The full list of rules relating to airport noise compliance at Christchurch is given in Appendix B.

Rule 6.1.6.2.5 iv of the Christchurch District Plan requires CIAL to prepare and submit annually an
aircraft operations noise monitoring report, including the following information:

e the calculated AANC;
e the results of the verification measurements;

e analysis of compliance with reference to Rule 6.1.6.2.5 a.i. and ii. (including the number of
exceedances and the reasons for them); and

e asummary of complaints received over the previous year in relation to noise from aircraft
operations, and any actions taken in response.

Rule 6.1.6.2.6 vi of the Christchurch District Plan requires CIAL to prepare and submit annually an on-
aircraft engine testing noise monitoring report, including the following information:

e the results of verification measurements in accordance with activity standard v.B.; and
e analysis of compliance with reference to Rule 6.1.6.2.6 a.i.; and

e asummary of complaints received over the previous year in relation to noise from on-
aircraft engine testing, and any actions taken in response.

Rule 6.1.6.2.7.2 of the Christchurch District Plan sets out the requirements for CIAL to implement an
Acoustic Treatment Programme (ATP) and identify annually if additional dwellings become eligible
for treatment within the AANC 65 dB L4, contour.

The following noise monitoring report details information required under both 6.1.6.2.5 (iv) (aircraft
operations) and 6.1.6.2.6 (vi) (on aircraft engine testing) and provides an updated schedule of eligible
dwellings for the ATP. The purpose of this report is to assess compliance of aircraft operations with
rule 6.1.6.2.5 (a) and on-aircraft engine testing with rule 6.1.6.2.6 (a)(i) and (v) for the period of 1
January 2019 to 31 December 2019.

Full copies of rules 6.1.1.2.5 and 6.1.6.2.6 are included in Appendix B.
2.1  Noise Limits - Aircraft Operations
Aircraft operational noise limits are set in rule 6.1.6.2.5 (a) (i):

This document may not be reproduced in full or in part without the written consent of Marshall Day Acoustics Limited
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“Noise from aircraft operations shall not exceed 65 dB Ldn outside the 65 dB Ldn Air Noise
Compliance Contour shown in Figure 1, other than as provided for in Rule 6.1.6.2.5 (a) (ii).”

Figure 1: Map of 65 dB Ldn Air Noise Compliance Contour

65 dB Ldn Air Noise Compliance Contour

| Airport Runway

Wecitybiz\fileservenSpatialData\RistnctPlanOperativelAppendix\21 SpecificParpeseZane)AirpgiNoise Countour6 5dB. gws|

Scale 1:50,000 @ A4

insert from rule 6.1.6.2.5 (a) (i) in the Christchurch District Plan.

Rule 6.1.6.2.5 (a) (iii) of the District Plan describes the monitoring required to determine compliance
with rule 6.1.6.2.5 (a) (i).

2.2  Noise Limits - On Aircraft Engine Testing
Table 5 (refer to table 1 below) in rule 6.1.6.2.6 (a) of the District Plan outlines noise limits for on
aircraft engine testing.
Table 1: On-aircraft engine testing noise limits
Noise Limit Engine testing compliance monitoring positions (ETCMP) — refer Figure 2
65 dB Ldn, 7 day 8 points
55 dB Ldn, 7 day 8 points
75 dB Lamax 22:00 to Edge of residential zone — 3 points
07:00 only
Rule 6.1.6.2.6 (a) (v) of the District Plan describes the monitoring required to determine compliance
with rule 6.1.6.2.6 (a).
3.0 OPERATIONAL NOISE

As defined in the Christchurch District Plan, Aircraft Operational or Operational Noise includes:
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The landing and take-off of aircraft and aircraft flying along any flight path associated with a landing
or take-off. Operational noise excludes aircraft operating in an emergency for medical or
national/civil defence reasons, air shows, military operations, Antarctic operations, helicopter
operations, aircraft using the airport as an alternative to a scheduled airport elsewhere, aircraft
taxiing and aircraft engine testing.

Summary of Operational Aircraft Movements

Over the past 5 years, Christchurch Airport has had a total number of aircraft movements of 95,000-
110,000 per year.

Based on information provided by Airways Corporation NZ, for the year 2019 there were;
e 75,663 scheduled commercial aircraft movements, and
e 109,307 total aircraft movements.

Scheduled commercial movements over the last 8 years are as shown in Table 1 below

Table 2: Scheduled Commercial Aircraft Movements

Aircraft Movements 2019 2018 2017 2016 2015 2014 2013 2012

Scheduled 75,663 75,738 76,585 74,130 74,144 75,072 71,715 73,184
Commercial
Movements

The busiest three months for scheduled aircraft movements in 2019 were February, March and April.
A summary of the movement data input into the Integrated Noise Model (INM) used to produce the
2019 Annual Aircraft Noise Contours (AANC) is provided in section 3.2 of this report.

Modelling Methodology

To ensure consistency with the 65 dB L4y Air Noise Compliance Contour in the Christchurch District
Plan, the 2019 AANC has been calculated using version 7 of the Integrated Noise Model (INM)
developed by the US Federal Aviation Authority.

The INM software (like most software), has been upgraded regularly over the last 10 years. Each
update to the INM program has resulted in slightly different calculation results. As the District Plan
contour and AANC are both used for noise control purposes, and as the District Plan contours are
used as the basis of determining appropriate land use planning controls and the selection of
mitigation treatment, it is therefore considered that the same software version should be used to
prepare the AANC.

The 2019 AANC is based on aircraft movements provided by Airways Corporation NZ. The definition
of aircraft operations in the Christchurch District Plan (given in Appendix A) excludes military,
Antarctic and helicopter movements therefore these are not included in the AANC calculation. The
busiest three months were determined by the scheduled commercial movements.

The busiest consecutive three months for scheduled commercial movements in 2019 was February,
March and April 2019 in accordance with rule 6.1.6.2.5 (iii) (b).

A diagram of the Christchurch Airport runway system is included in Appendix C for reference

The 65 dB Lan Air Noise Compliance Contour in the Christchurch District Plan was developed without
inclusion of GA operations. Therefore, the AANC are also prepared without inclusion of GA
movements.

This document may not be reproduced in full or in part without the written consent of Marshall Day Acoustics Limited
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Based on the nature and frequency of GA flights at the time of preparing the 65 dB Lgn Air Noise
Compliance Contour, it was considered that GA aircraft noise would not significantly affect the
extent of the noise contours. It was also noted that GA aircraft are generally light aircraft.

The 2009 CIAL noise monitoring report confirmed that noise from light aircraft does not contribute
significantly to overall noise levels within the 65 dB Lqn contour, this conclusion was confirmed in all
subsequent noise monitoring reports to date. A review of the annual number of GA movements
between 2008 and 2019 shows that GA activity is still at a level lower than 2009 so this conclusion
remains valid. MDA has calculated the effect of GA operations on the AANC and conclude that GA
operations typically contribute less than 0.1 dB to the noise contours which is a negligible difference.

The movements for the modelled scenario are shown in Table 3 as well as a breakdown of the day
and night-time movements. Night-time movements are those that occur between 10pm and 7am.
The number of night-time movements is relevant as night-time activity has an associated +10 decibel
adjustment.

Table 3 Summary of Modelled Aircraft Movements

Busiest 3 Months (Feb-Mar-Apr 2019)

Total Movements 23,041
Day Time Movements 20,534
Night Time Movements 2,507

A summary of the total aircraft movements by month is shown in Table 4, and a breakdown of the
average daily aircraft movements by aircraft type and runway is included in Table D1, Appendix C.

Table 4: Summary of 2019 scheduled aircraft movements

Month (2019) Monthly total Consecutive 3
months total

Jan 7178

Feb 7462

Mar 8020 22660

Apr 7559 23041

May 7062 22641

Jun 7156 21777

Jul 7712 21930

Aug 7833 22701

Sep 7390 22935

Oct 7657 22880

Nov 7572 22619

Dec 7605 22834
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Data provided by Airways includes actual runway usage data which has been used in the preparation
of the 2019 AANC. In 2019 the main runway was used 96% of the time compared with the crosswind
runway. For the busy three months, the main runway was also used 96% of the time which is
identical to the annual average use.

The flight tracks used in the model include the same regular flight tracks as were used for the
development of the 65 dB Lqn Air Noise Compliance Contour. These noise model flight tracks were
reviewed by Airways in 2014 and 2017.

Also included in the model are the Performance Based Navigation (PBN) tracks developed for use by
aircraft in 2018 flying PBN approaches (refer section 6.0).

A meeting to discuss flight tracks flown in 2019 and those to be used in the 2019 AANC was held
between representatives of Airways NZ, CIAL and MDA in December 2019. It was concluded that
there were no significant changes to flight paths and air traffic management in 2019 and therefore
the flight tracks in the noise model remain a reasonable approximation of long-term average flight
tracks flown.

3.3 Verification Noise Measurements

Rule 6.1.6.2.5aiii d of the Christchurch District Plan sets out that the calculated AANC shall be verified
by noise measurements carried out in accordance with the Airport Noise Management Plan (NMP).

Section 6.1.2 of the NMP states that verification measurements are to be carried out no less than
every three years and the location of the NMT is be decided in consultation with the ANLC.

CIAL chose to undertake noise measurements in 2019 because:
e the last noise measurements were conducted in 2017, and
e the Regional Policy Statement Air Noise Contour review is currently underway.

The Regional Policy Statement Air Noise Contour review enabled CIAL to improve the accuracy of the
AANC by undertaking a more detailed noise model verification process than in previous years. The
process outlined in the following sections is more involved than required by Rule 6.1.6.2.5a iii.

3.3.1 Christchurch Airport Noise Measurement Data

Noise measurements were undertaken at 653 Pound Road and “Shipley Farm”, 1 Shipley’s Road
between 22" October 2019 and 28" November 2019. Consultation and confirmation of the Location
of the NMT was conducted during the ANLC meeting on the 12 August.

Noise Monitoring Terminals (NMTs) comprising automatic noise data logging were deployed to
measure overall aircraft noise exposure as well as individual aircraft noise events. The locations are
summarised in Table 5 below and shown in figure 2 below (also shown as Figure G1 in Appendix G).

Table 5: Noise measurement locations

Measurement Date Figure 11D Address/Location Co-ordinates (NZTM)
22/10/19-28/11/19 MP1 653 Pound Road E 1564663 N 5187898
22/10/19-28/11/19 MP2 Shipley Farm, 1 Shipley’s Road  E 1560523 N 5182922

This document may not be reproduced in full or in part without the written consent of Marshall Day Acoustics Limited
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MP1 653 Pound Road

Details of the measurement results for both sites are shown in Appendix H. Graphs showing the daily
Lqn for each site are also shown. NMT positions were decided based on several factors including;

e to measure along RW02/20 centreline where noise measurements have not occurred since
2013

e NMT were placed in relation to the 2018 AANC on areas where the 2018 AANC was within 2
decibels of the Air Noise Compliance Contour, as it is important to check model accuracy at
this location.

The noise verification measurements from Christchurch are used in the first instance when
undertaking the noise model verification (refer section 3.4).

3.3.2 Auckland Airport Noise Measurement Data

The Christchurch noise measurement data has been complimented with noise measurement data
obtained from Auckland Airport. This is appropriate because the Auckland Airport noise
measurement data provides a large data set as well as being measured at distances that allow
comparable analysis with the Christchurch noise measurement data.

Since 2002 Auckland Airport have had a permanent noise measurement program consisting of 3
permanently deployed NMT at locations around the Airport. (refer to Figure G2, Appendix G for map
showing location of these NMTs). Data collected at Auckland’s NMTs are automatically correlated to
Airways records of aircraft movements, thus enabling continuous noise level event information to be
recorded.

Noise measurement data collected under Auckland Airport’s noise measurement program has been
used to support the noise model verification process in Section 3.4 and Section 3.5. Its use allows a
larger number of measurements of a given aircraft type to be analysed that compliments the
Christchurch data and provides greater statistical accuracy.

The use of the data from Auckland Airport is appropriate as the noise levels being analysed are
specific to the individual aircraft event itself, as opposed to the overall noise exposure from all
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aircraft events. Once account of site-specific meteorological conditions has been undertaken, this
means that the analysis of a particular A320 operation at the Auckland NMT would give the same
result as if it were at Christchurch.

Noise Model Verification:

The noise model verification has been undertaken for the ATR, A320, A380 and A350 aircraft. These
aircraft represent the main regular passenger transport aircraft for both domestic and international
services.

The verification process comprises:

1. For each aircraft type, noise measurements are compared with the noise model predictions for
that aircraft. Detailed noise measurement data at multiple locations has been used in this
process from both Auckland Airport and the 2019 Christchurch noise measurements.

2. For the A320 there are more than 9000 measurements that have been analysed (arrivals and
departures), of which approximately 8,250 are from Auckland and over 750 from Christchurch

3. For the A350 and A380 more than 500 measurements have been analysed (arrivals and
departures), of which over 450 are from Auckland and less than 50 from Christchurch.

4. Forthe ATR, more than 1300 measurements have been analysed (arrivals and departures), all of
which are from Christchurch. No data is used from Auckland because the NMTs are located
further from the airfield and the noise level from the ATR are much lower and the data subject to
higher uncertainty for this aircraft

5. Where there is a difference between modelled and measured noise levels of more than 2
decibels, model calibration is required. This involves testing alternative aircraft substitutions in
the noise model to assess and correlate with the noise measurements

6. If one of the alternative aircraft substitutions is more accurate, this is then used in the calibrated
model to calculate the 2019 AANC

Following the above steps (Steps 1 —5), the verification process highlighted noise levels predicted by
the noise model for the ATR, A350 and the A380 are within 1 to 2 decibels of the measured noise
levels for arrival and departure operations. Therefore, the noise model is accurately predicting noise
levels for these three aircraft types and calibration was not required.

For the A320, the noise verification of Step 5 identified the noise model was under predicting by just
over 2 decibels on departure but was also over predicting by 1 decibel on arrival. The A320 is the
predominant aircraft type at Christchurch so it is important the model is calibrated to ensure
accurate noise levels are used.

Noise Model Calibration

As detailed above in Step 5 and 6 calibration of the model is completed by substituting aircraft in the
model with another which more accurately reflects the actual noise levels determined from real time
noise measurements. The substitutions that are tested are either:

e slightly different aircraft types (for example A320 vs A321 for example), or

e slightly different aircraft models of the same aircraft type (for example A320-211 vs A320-
232)

For departing aircraft further differences are investigated in terms of different departure profiles
(Standard/ICAO A/ICAQ B) or different ‘stage lengths’ (effectively how far a departing aircraft has to
fly, which affects quantity of fuel and therefore take-off weight).

Table 6 below gives the equivalents now selected and used in the calibrated noise model for the
A320.

This document may not be reproduced in full or in part without the written consent of Marshall Day Acoustics Limited

1:\JOBS\2019\20190739\01 Documents Out\Rp001 R04 20190739 SIP 2019 NMR.docx 13 of 47



MARSHALL DAY a

Acoustics

Table 6: A320 Calibration

Aircraft Noise Model Operation Actual Stage Modified Stage Length  Noise Model
Model Equivalent?! Type Length (for Calibration) Profile
A320 A320-211 Arrival 1 1 STANDARD
A320 A320-211 Departure 1 5 ICAOA
A320 A320-211 Departure 3 5 ICAOA

1 The A320 aircraft previously used in the 2018 AANC and earlier AANCs, and in the noise model used to develop the Air
Noise Compliance Contour was the A320-232

3.5.1 Calibrated Noise Model

Predicted noise levels for the A320 from the calibrated noise model (using aircraft substitution from
Table 6) now correlate well with the measured noise levels at the NMTs. Predicted noise levels are
within 0.5 dB of the measured noise levels showing there is now good agreement between the
measurements and predictions.

The 2019 AANC, as detailed in the following section, was prepared using this calibrated noise model.

3.6 2019 Annual Aircraft Noise Contour
The 2019 AANC is shown below and as Figure 1, Appendix E.

Overall, the 2019 AANC demonstrates 2019 aircraft operations comply with the 65 dB Ly Air Noise
Compliance contour.

Towards the north-east of RW02/20, the 2019 AANC is 2 decibels less than the CDP Air Noise
Compliance Contour.

Towards the south-west of RW02/20 the 2019 AANC is 1.5 decibels less than the CDP Air Noise
Compliance Contour.

On the RW11/29 on centreline the 2019 AANC is 5 or more decibels less than the CDP Air Noise
Compliance Contour.

CIALs Noise Management Plan (Rev D, dated May 2019) states in section 6.1.1: “Where the AANC are
calculated to be within 2 decibels of the District Plan compliance contour, Christchurch Airport will
conduct an initial summary review as to the extent and cause of this margin. The Compliance and
Development Manager and Acoustic Engineer will be responsible for making the decision to conduct
the initial summary review and any further analysis that may be required.”

The initial summary review is to be conducted in due course and the results made available to the
CCC on request.

Overall, the 2019 AANC is considered an accurate representation of aircraft noise exposure around
the airport in 2019.

In accordance with the rule contained in Appendix 6.11.4 a.ii.C of the CDP, the 2019 AANC showing 1
dB increments from 55 dB to 70 dB Lgn is shown in Figure 2, Appendix F.
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The noise modelling, aircraft movement analysis and AANC calculation was conducted by a person
suitably qualified and experienced in airport noise modelling and acoustics assessments, in
accordance with rule 6.1.6.2.5 (iii) (c). The person who undertook the airport noise modelling,
acoustical assessment and preparation of the technical content of this 2019 NMR is the author of this
report, Steve Peakall of Marshall Day Acoustics.

ON AIRCRAFT ENGINE TESTING

As defined in the Christchurch District Plan on aircraft engine testing includes the testing of engines
on aircraft.

Summary of On-Aircraft Engine Testing
Based on information obtained from the ETMS, for the year 2019 there were;
e 1114 total on-wing engine tests
e 669 ATR tests
e 355 A320 tests
e 90 other tests

The total number of recorded engine testing events over the last 7 years is as follows.

Table 7: Engine Testing Events by year

Engine Testing Events 2019 2018 2017 2016 2015 2014 2013

Total number of 1114 1369 1384 1023 805 663 751
events

Verification Noise Measurements

Rule 6.1.6.2.6 (v) (B), in the CDP states that the engine testing calculations “shall be verified by
measurements undertaken with reference to at least four ETCMPs for a sample of at least two
different on-aircraft engine test configurations”.

As has been agreed between CIAL and CCC, the definition of the engine test configuration simply
means consideration of two different engine test events with at least one of the following being
different between the tests; aircraft type, location of test, orientation or power setting.

The rule requires that this be undertaken “at least once every two years”. Because the last engine
testing measurements were conducted in 2017, there was a requirement to repeat the
measurements in 2019.

Measurement Analysis

Four Noise Monitoring Terminals (NMTs) were deployed at four ETCMPs, being ETCMP 2, ETCMP 6,
ETCMP 8 and ETCMP 11 between 3 September 2019 to 11 September 2019. Each NMT consisted of a
01dB ‘Cube’ noise logging monitor. Data was recorded in 1 second intervals. Each NMT is equipped
with audio recording capability to enable an analysis of individual engine testing events.

The following methods are applied to the data to exclude extraneous noise from the results:

- event recognition software: based on measured noise level and time thresholds, identify high
noise energy events that last for a given duration. These are collated into a series of
measurement events.

- frequency based recognition that include or exclude noise events with a particular frequency of
sound.
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- Manual review of measured noise levels and associated audio files to further exclude extraneous
noise events.

The event recognition software is able to satisfactorily capture most discrete engine testing noise
events. The measured noise events are then correlated with aircraft engine testing events provided
in the Engine Testing Management Software (ETMS) by the ground run engineers. The correlation
ensures that the measured noise levels represent noise from aircraft engine testing events.

4.2.2 ETMS Verification
Data from each NMT has been analysed to verify noise levels generated from the ETMS.

The approach adopted was to consider two discrete engine testing events at each ETCMP where
measurements occurred. MDA analysed the measured noise data relative to the noise levels
calculated in the ETMS for discrete events at the ETCMPs and provide the following noise verification
results.

Engine Testing Configurations
The engine testing configurations used for the verification are:
e Configuration 1 - A320, Idle Power, 5-minute duration, ground run-up pad
e Configuration 2 - ATR, Full power, 5-minute duration, ground run-up pad
The rationale for these choices is given below:
Configuration 1 - A320, Idle Power, 5 minutes duration, Number 1 Hangar Taxiway A1l

The first engine testing event that was considered was for the most common type of engine test
conducted in 2019, which is the A320. Planned full power runs of the A320 are prohibited at night,
however idle runs are possible at night and have the potential to cause annoyance. It is therefore
important to verify the accuracy of the engine testing noise predictions for this aircraft on engine tests
carried out during night-time. The event chosen occurred on 5 September 2019 at 3.30 am.

Configuration 2 - ATR, full power, 5 minutes duration, ground run-up pad

The second engine testing event that was considered was for the loudest engine testing event that
occurs on a frequent basis at night. This was determined to be an ATR on full power for 5 minutes at
the run-up pad. A representative measurement of one of these events was chosen. The event
occurred on 9 September at 3.25 am.

4.2.3 ETMS Verification Results
Configuration 1 - A320, Idle Power, 5 minutes duration, Number 1 Hangar Taxiway A1l

The table below shows the measured noise levels at the ETCMPs for Configuration 1 and the predicted
noise levels from the ETMS at the same ETCMPs. Note that the ETMS does not specifically predict
individual noise events so the original noise model used to develop the ETMS has been used to identify
individual noise events
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Table 8: Engine testing configuration 1: A320 at idle power at the Number 1 Hangar Taxiway A11

ETCMP Measured Noise Predicted Noise
Level (dB Leg smins) Level (dB Leg smins)

ETCMP 2 47.4 45.6

ETCMP 6 45.9 45.7

ETCMP 8 355 36.7

ETCMP 11 447 42.2

For ETCMP 2, 6 and 11 the predicted noise levels are lower and within 0.2-2.5 dB of the measured
noise levels. The predicted noise level at ETCMP 8 is marginally higher by 1.2 dB. Overall these
results show good agreement between measurements and predictions.

Configuration 2 - ATR, full power, 5 minutes duration, ground run-up pad

The table below shows the measured noise levels at the ETCMPs for Configuration 2 and the predicted
noise levels from the ETMS at the same ETCMPs. Note that the ETMS does not specifically predict
individual noise events so the original noise model used to develop the ETMS has been used to identify
individual noise events.

Table 9: Engine testing configuration 2: ATR at full power at the run-up pad

ETCMP Measured Noise Predicted Noise
Level (dB Leg smins) Level (dB Leg smins)

ETCMP 2 54.8 60.8

ETCMP 6 58.1 61

ETCMP 8 54.3 55.8

ETCMP 11 54.5 57.8

The predicted noise levels are all higher than the measured noise levels at these locations by 1-6 dB.
This demonstrates that the ETMS is conservative at these locations for this type of test. At ETCMP 2
a 6 decibel difference was measured. Our analysis and additional calculations show that this is due
to the recent construction of the Bunning’s development in Harvard park which performs as a noise
barrier between the ETCMP and the engine testing position.

4.2.4 Summary

MDA has analysed the engine testing noise verification measurements in accordance with rule
6.1.6.2.6 (v) (B). MDA conclude that there is good agreement between the ETMS and the noise
measurements on site and that the ETMS is still an appropriate tool to use for engine testing noise
compliance analysis at Christchurch Airport.
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4.3  Engine Testing Management Software

The Engine Testing Management Software (ETMS) is used to calculate noise levels emitted from on
aircraft engine testing and calculate the 7-day rolling average. CIAL have used the ETMS since 2010,
in July 2017 this software was updated to meet new provisions in the District Plan including:

e The requirement to calculate the 7-day rolling average;
e Development of the ETMS on a web-based platform and;

e |nitial 6-month period of verification of the ETMS calculated noise levels at the Engine
Testing Compliance Monitoring Positions (ETCMP) locations, using in-situ noise
measurements and thereafter biannual verification measurement

4.3.1 Compliance of Calculated Noise Levels

Calculated noise levels for 2019 generated from the ETMS at the ETCMPs are detailed in Table 10
(65 dB Lgn limit) and Table 11 (55 dB Lq, limit) below. The location of the ETCMPs is shown below.

50 db On- Aircraft Engine Testing Noise Contour

55 db On- Aircraft Engine Testing Noise Cantour
60 db On- Aircraft Engine Testing Noise Cantour
65 db On- Aircraft Engine Testing Noise Cantour
Engine Testing Compliance Monitoring Positions

500 1000 1500

Meters

Aerial imagery from Jan-Feb 2016

) ) ) ) ) WorkSpace: 626233_AirportAircraft
Christchurch g Figure 2: On- aircraft Engine Testing Compliance % EngineTesting&MonitoringPoints.gws

i £ District Plan Review N . 2 Layout: ETCMP
By Cunell %% Monitoring Positions (ETMPs) Ssalel [ 2o 000id

Date: 17/11/2016

Insert from CDP On-Aircraft Engine Testing Compliance Monitoring.

Table 7 and 8 below identify calculated noise levels generated using the ETMS are compliant with
noise limits detailed in rule 6.1.6.2.5 (a) (i).
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Table 10: ETMS Prediction Results - 65 dB Lan limit — Highest 7 Day Lan Rolling Average
ETCMP Location Min Max Median Average
1 50 60 55 55
2 41 52 48 48
3 45 57 53 53
4 45 61 54 54
5 48 58 55 54
6 39 57 45 46
7 31 58 37 40
8 34 58 39 42
Table 11: ETMS Prediction Results - 55 dB Lan limit — Highest 7 Day Rolling Average
ETCMP Location Min Max Median Average
9 43 53 49 48
10 38 51 45 45
11 38 50 46 46
12 39 50 46 46
13 32 53 38 39
14 27 48 32 34
15 34 50 40 40
16 38 49 45 45

Maximum noise levels at ETCMP 17, ETCMP 18 and ETCMP 19 were all below the noise limit of 75 dB
Larmax cOntained in rule 6.1.6.2.5 (a) (i). The maximum noise level for each of these was 60, 66, 63 dB

Larmax respectively.

Graphs 4.1 and 4.2 below display the 7-day rolling average calculated noise levels at each of the
ETCMPs for 2019. As shown in the two graphs, compliance was predicted to be achieved at all Engine
Testing Compliance Monitoring Positions (ETCMPs) during the engine testing events in that period.
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Graph 4.2: ETMS predicted 2019 noise levels for ETCMP 9 to ETCMP 16, located on the 55 dB Ly,
engine testing contour.

The figures identify a variation in calculated noise levels with some distinct peaks for some of the
ETCMPs. These peaks are a result of noise emissions from a given test; notably, high power runs in
close proximity to the ETCMP.

5.0 COMPLAINTS
5.1 Complaints Summary
In accordance with 6.1.6.2.5 a.iv.D & 6.1.6.2.6 a.vii.C the noise complaints summary below details:

e Complaints received over the previous year in respect to aircraft operations and on-aircraft
engine testing

e Any actions taken in response to these complaints
All names and addresses have been omitted for privacy purposes.
5.1.1 Aircraft Operations and On-Aircraft Engine Testing

Complaints have been grouped by the type of operation and aircraft; the actions taken for each
complaint are included in the table. In summary, 57 complaints were received from 31 individuals
from the period 1 January to 31 December 2019.

This document may not be reproduced in full or in part without the written consent of Marshall Day Acoustics Limited
1:\JOBS\2019\20190739\01 Documents Out\Rp001 R04 20190739 SJP 2019 NMR.docx 22 of 47




LV 3O €T X20p YIAIN 6TOT dfS 6£206TOT ¥0Y TO0AH\INO siuawnd0oqg TO\6££06T0Z\6T0Z\SAON:I
pa1wWI $211SN02Y Ae ||eysJelAl JO 1USU0D Ua1IIM 9yl INOYIM Lied ul Jo [|ny ul paonpoudal g Jou Aew Juswindop siy |

uay1 v1D ‘Ajuipaoddy asuodsau ay3 Jo aaienasdde sem jueure|dwod sy ‘PapIA0Id SEM SHIOM PSIHIY Y3 JO SINPaYIS  *(Aemun.
ulew) 0z/z0 Aemuny 1e Su1LIN220 SHJOM UOISUIXD Suluiny pue SuiAed plally 01 anp sem asn Aemunu ul 98ueyd ay3 1eyl paule|dxa 1v[D
‘Aemunu ssoud ay3 8uisn s3af SuiAj} mo| Inoge pausaduod sem jueurejdwo)

"6T0C 3SN8ny Ul pasea|a.

sem Uoiym odau |euty [eld] syied ySij4 ul pajielsp aq pjnom Ndd Suisn Yeuddie jo ssawnjon pue sadAy ayi SuipieSau uoiewogul a10w ey}

paule|dxa os|e Ty|D ‘saydeoidde Ngd Ma]} YdIym JO SUOU ‘S|BALLIE {7 2J9M 3J3U3 Jule|dW 0D 3y} JO SWI} BY3 38 punoy pue paiesizsanul v
*24n3ny ey

ul sayoeoidde NGd MO|[04 PINOM HEJIDIIE 3SBY3 JOYIDYM pUE Eljeisny Wody Suiale Yedddie 313 SulAly mo| 8yl Inoge palinbua jueure|dwo) 44 1°r SulA|4 Mo

‘PaAI922J US3(Q dAeY Sjule|dwod Jaymny
Ou pue ‘papuodsal J0u sey Jueule|dwod 3y ‘SUJa0U0I SIY SSappe 01 Ty¥[D YHm Suilosw e puslie 01 paliAul Os|e auam Ayl ‘[enplalpul
SIY} wouy sulejdwod Jo Jaquinu pue aJnjeu ay3 0} an( ‘jueule|dwod ay3 0} paule|dxa a4am suonesado Jo adA} yroq Jo ainjeu syl
‘Buipue| 4o Jjo-93e1 SulINp Yeuddie YSYN 943 ,eloS, 03 PO1E|SJ SJ9M SUOISEII0 324yl IXauay]  —
“S)JOM SdUBUIUIeW
Aemunu 01 anp 0g/c0 Aemuna pauainioys e uo Suipue| Jelddie J93y3ial) e 01 pale[al SeM 3SI0U Y1 UOISeID0 ISy By uQ —
‘3uluans Alaes ayy ul
19/ SulAl} mo| e 01 paiejad T pue Suluiow Apes/iysiu 1e a1e| 1e s1al SulAl; Moj 01 paieal € ‘|enpIAIpUl SUO WO PBAISIRI 3J9M sjule|dwod

‘asuodsals ay3 Jo annenasdde sem oym jueuiejdwod ay3 03 Uo passed sem UOIIBLIIOJUI

siy L ‘Aj24es suop o ued Ssiy1 JI MOJ[e ||IM JIMO] Y2Jnyaisuy) pue Jepey yoeoaddy yaunydisuyd syl ysnoayy ainpasosd ayy uaiysn
0115anbaJ Aew s10)1d *solIeuads Jiyjeuy Ayoud ul pauaioys st pue aq ued yoeosdde ay3 ‘JaAIMOY |BUl) SI|ILU |EIIINEU {7 BIA YOBI] 0] JYeJdJle
aJinbau Ajlensn yaiym saydeoudde |ensia SulAly g pjnom awoy s ueuejdwod ayi Jeau 3ulAl saueld 1ey3 punoy shemuly oeqpasy apinoad
01 shemuly Pa12e1u0d 0s|e y|D ‘SuolIpuod puim Suljieaasd 01 snp Aemunu ssoud ayl Suisn sem aue|d siyl 18yl punoy pue palesnsaaul 1D
"‘Aemunu ay3 uo pue| 03 sea.e

[e1luapISaJ JOAO 91N0J 103JIP dJ0W e 3ujel a4am saue|d 1eyl pauladuod sem pue Jeldule 12f SulAly moj e Agq pasayioq sem jueure|dwo)

‘sayoeosdde |ensia pue swalsAs Suipue| Juswniisul uisn }eJdddie 32130uU 01 SNUIFUOD

[IIM 3YS JaAIMOY ‘Dwioy Jay wiouy Aeme d1jeds 103J1p [jim syied 1y3ij) N9d YL "yied Ngd 1S24eau 9y} WoJ) 9JUe)SIP 9|eJIPISUOD B S| SWoy
s,Jueutejdwod ay3 1ey3 paule|dxa os|e y|D “Suollpuod puim 3uljieadsd 03 anp Aemunu sso4d ay3 Suisn auam saue|d 1ey3 paure|dxa TvID
"B3Je 43y Ul 310U Yesddle uo aney y3iw syired 1y31 (Ngd) uonesdineN

pPaseg-20ueWIONDd Sy} 109449 18YM PUBISISPUN O} PUB SWOY J3Y Jeau Jeaddle 19[ Mo| Inoge SuJa2uod I3y dsied 0} pa||ed Jueulejdwo)

‘lenpiAlpul SIY3} W0y spule|dwod Jayng Aue paAIadaJ 30U sey Ty[D “2J4niny Ul 3SIou Yeuduie Ag pa3dae ag ays pinoys
Hodly Y3 YHm 30e3U0D Ul 3198 03 paaJSe oym jueure|dwod ay3 uo passed sem UOIIBLIOJUI SIY] DSIOU U] 9SBIDU| JO} dSNED B pUl} 30U pIp
Aaya ‘uonsanb uj syysiyy ay3 21e813sanul 03 shemuly paisanbal Ty[D *9SI0U JeJddie PaJay3og Aj|EWIOU 10U S| pue SIedA [BIASS JOj dWoY Jay

1e papisad sey jueule|dwo) 'saIn0J pPaysliqeiss Suimo||o) a4am pue sydijy uewse]-sued] Sujuiow Ajaea aq 01 punoy a4am sjutejdwod ylog yenuy
‘3ujuiow ay3 Jo sanoy Alaea sy ul swoy Jay SulAjjan0 $33[ 8UluIS2U0D [ENPIAIPUL SUO WOJ4 PAAIDIDI 49M Sjule|dwod 7 r44 19 3ulAl4 mo1
syuiejdwo) yenay uonesado

ud)je] suolRy JOON JoadAL JoadAL

rO\ SOl§snody
AVA TIVHSHVIA



LV oL X20p YIAIN 6TOT dfS 6£206TOT ¥0Y TO0AH\INO siuawnd0oqg TO\6££06T0Z\6T0Z\SAON:I
pa1wWI $211SN02Y Ae ||eysJelAl JO 1USU0D Ua1IIM 9yl INOYIM Lied ul Jo [|ny ul paonpoudal g Jou Aew Juswindop siy |

*JNJ20 0S|e s24npadoJd JuswnJisul pJepuels pue saydeosdde |ensia se

syzed 1y3i4 Ngd moj|0) sayoeosdde JeuoJie ||e 10U Jeyy paule|dxa os|e Ty|D "yied a3euJalje 3yl Mo||0} p|nOM Japulewal 3y} pue sayoeosdde
Ngd @Y1 J0 }jey Ajorewixoadde Joy yed Siy3 uo YeJsddie 30130U 03 SNUIIUOI pjnom Ayl 1eyi paule|dxa y|D "dwoy s ueule|dwod sy}

01 950|2 sy2eJ3 syied 1y3i|} 959Y3 4O SUQ "Z0 Aemuny 01u0 159M 33 woly saydeosdde yied 1y3ij) NGd OMI SSOIO. SSIOU JeJddle deys 0 |eld |
syied 14314 yaanyaisuyd ayi jo uiod Aem-piw ayi e pajeasd sem yied 13 siyl “zo Aemuny ojuo pue| o1 syled 1ysi (Ngd) uonesineN
paseg 92UewW.I0JI9d 9y} JO U0 SUIMO||0) SeM Jeuddie 3y ‘dwoy 419yl SulAipiano yeudure 13 SulAl} mo| e 1noge paulaouod sem jueulejdwo)

"'6T0CT JOQUIBAON 22UIS
10B3U0D dpew jou sey jueule|dwod ay] “SullddaW 333HWWO) UOS|er] 9SION HOdJly IXaU Y3} pualie 01 Jueule|dwod ay3 PAYAUL OS|e TV|D
‘pasodoud sa1ep pue sawi} 3y} papuodsad 30U IUIS Sey INg 199w 03 paJ3e Jueule|dwod 3y "SUIIU0D SIY II0A 03 TV|D Y3m Suizesw
e puane 0} payAul sem Jueulejdwod ay3 ‘YnsaJ e sy ‘suoinesado yeuddie jo sadAy |je 01 Sunejas syuiejdwod padpoj sey Jueurejdwod syl
“jJueuie|dwod 3y} 03 papiroid a1am suoiesado Yeuduie Ja3ySia.4 pue Aemund ssodd ay3 40 asn ay3 Suipunouuns sjiexaqg

"9Jn1iedap Jo 1xe} Yeaddie 421y3iaJy e sem Ing 3uilsal auidus 0} pajejaJ g 03 PAA3IDQ SBM 3SIOU UOISEII0 IS Y UuQ  —

‘Spuim Aj4935aM ypou 03 anp Aemuni-ssoJd ay3 uo Suipue| 3jeJddie 39[ 01 paje|aJ 9J9M SUOISEID0 OMIIX3U Y]  —

‘S3Jom DdueuUIeW 0Z/20 Aemuns 01 anp Aemunu $s042 ay3 uo Sulpue| Yeuduie 13 e 01 pale|as SBM ISIOU B} UOISEIIO ISJl} By UQ  — eIy

‘Aemund sso42 ay1 8uisn s39[ SulAl} mo| 03 Suile|aJ |eNPIAIPUL UO WOJ) PAAISIRI 9JaM Sulejdwo) {7 rad 19r SulA|4 mo

‘papIn0d Sem SHIOM P11y Y3 JO 3INPaYIS \ *(Aemunu
urew) 0g/z0 Aemuny 1e 3ul1IN220 SYJ10M UOISU31IX3 uluany pue Suined piaily 01 anp sem asn Aemunu ul a8ueyd sy 1eyy paulejdxa 1y|D
‘3UIMO|q BJ9M SPUIM 3S9M UY1JOU OU USYM Aemund SSOJD 3y3 SUISn 9J9M Jelddie Jey3 pauiaduod sem jueuiejdwo)

"90edsile ay3 Ul Yedddie Jay1o wouy duelsip Suld)y

9Jes e 1e SeM JJeJdJle 8Y] 94NSUd 0} 3inpadoJd pJepuels ueyl JaljJes uini 0} PaldaJip SeM JJeJddle 9yl UoISeIdo Syl uo jeyl Jueuie|dwod

ay3 pasiape Joduie ay] "Jay10 Yoea YUMm 121jJuod ul 1,udJle Yeiddie Suinow ainsua 03 sasodind juswiaSeuew d1je.l Jie 4oy Si Siy}

Ajuowiwi02 150|A] "suoseal 4o A1aLIeA B U0} J3]|0J1U0D Jeped 3y AQ PaJa1|e SOWIIBWIOS S| UINY Y] “JI9ASMOH "puimdn Sajil |edlineu {7 Ajjew.ou
S1 1Byl uin} ul-1jing e sey Ma|} 1jeuddie siyl 2inyedap Juswniisul pJepuels ayi 1eyl paulejdxa oym a1e8isanul 03 shemuly paisanbai 1D
“Buiuana ay3 ur swoy J4ay SulAly Jan0 Yeuddie 13[ e Suipedau SUIU0D J10A 03 pP3||ed Jueule|dwo)

‘papIn0Id SEM SHIOM PRIIY DYd
J0 3|Npayds v “(Aemunu utew) 0z/z0 Aemuny 1e SuIN220 SHIOM UOISUSIXS uluiny pue uined piaiJly 01 anp sem asn Aemunu ul agueyd
91 1eY3 paule|dxa Tv[D "Suiuiow ay3 ui swoy siy SulAj4ano pue Aemund ssoad ay3 3uisn yeadaie 33[ pnoj e 3noge pautaduod jueuiejdwo)

*SUJIIDU0D JBY SSNISIP 03 SAYSIM 3YsS JI A|12941P SN 10BIU0D 1O HIBgPa3) 9J0W J1SI33J 03 2y padesnodus Ty J9Aamoy
‘P930eIUOD 9Q 03 YSIM J0U pIp Jueulejdwod ay] “Sutuiow Alea ayi ul Yeaduie 313[ SulAly mo| Suipaedau jurejdwod e padpoj ueulejdwo)

*S3JOM p|alie 1o Auied 01 Juswadinbau

9y3 jo Suipueisiapun sem jueule|dwod Y| “papIACId SEM SHIOM PIDLUIY Y3 JO S|NPaYIS  *(Aemunu utew) 0z/z0 Aemuny 1e ulinado
S)JoMm uoIsuaIxa Suluiny pue uined p|aiIY 01 anp sem asn Aemunu up aueyd ay3 1eyl pauie|dxs Ty[D SYSIU OM] JO 9SIN0D 3y} JDAO
Suiuiow Ajuea/aysiu 1e aje| asnoy siy SulAjpiano pue Aeemuni ssoud ay3 Suisn yeaddie 313[ SulAjy Mo| Inoge PauladU0d Pa||ed Jueule|dwo)

‘Aemunu ssoJd ay3 Jo asn 3y} 21e1Issadau
AjjeuoISe220 piNOM SIY} MOY pUE S3JOM S2UBUIUIBW PI3IIY PRINPAYIS aY3 O Uoleue|dxa ue apnjoul 03 33sgam d1jgnd ayj paiepdn

syuiejdwo) yenay uonesado
ud)je] suolRy JOON JoadAL JoadAL

rO\ SOl§snody
AVA TIVHSHVIA



LV 30 ST X20p YIAIN 6TOT dfS 6£206TOT ¥0Y TO0AH\INO siuawnd0oqg TO\6££06T0Z\6T0Z\SAON:I
pa1wWI $211SN02Y Ae ||eysJelAl JO 1USU0D Ua1IIM 9yl INOYIM Lied ul Jo [|ny ul paonpoudal g Jou Aew Juswindop siy |

SUETIEEY
P910944E 01 92UBQJNISIP 3ONP3AJ 01 SYIUOW JOWWNS Y3 Ul WATT pue SYuow Jauim ayy ui wdQt 40 mapnd pasodwi-}as e aney Dy

a3 1ey3 pauiedxa Jy[D *92ud2|| S 30]1d J19Y3 ule1qo 03 JuswalinbaJ e si 1 se Suiuiesy SulAl 1ySiu 919|dwod s 3uapNIS [0oYyds Sululesl Dy
‘syuswauinbau Suiuiesy SuiAly ySiu Jo Jed se synaup Sunnajdwod ssued (JyD) qnD

043y AUngJalue) ||ews € g 01 punoy sem uol1e813sanul uo Ing Suisal auldua sem panal|ag ay asiou Inoge julejdwod e pagpo| ueuie|dwo)

*3ulAl4 3y3iu 1oy paau sy} o Sulpuelsiapun

sem jueule|dw o) "SIUIPISDJ PBIIDHE 03 BDUBCINISIP DINPJ 03 SYIUOW JawWnSs 3y} Ul WA T pUe syjuow Jajuim ayy ul wdoT Jo

M3JJNd pasodwii-§|9s e dA_Y DD Y1 18y} paule|dxa Ty[D "92uddi| S 30]id J19y3 ulelgo 03 JuswaJinbau e si ) se Suiuies SulA ySiu a39|dwod

01 paJinbau aJe syuspnis a4aym [ooyds Suluied) (JyD) qn|D 049y Aingualue) ay3 01 UOIIB[SJ Ul 949M SIUIAS 959Y3 18Y3 SIY pUNo} V1D yesoay
1Y3iu e Sawi [BJDASS Swoy JaYy Jeau Suiisued ‘Yedddie |jews jo yied 1ySij} 9yl uo Si ays 1eyl pauladuod sem jueuiejdwo) C 3N

‘Aemunu Axnp ay1 yum dn sui| 01 JopJo ul
awi1 1yS1 ay1 1e uiny 01 JJeJddie 1PnJIsUl ued Asyl usy] paJes|d sl Sopdeq ay) [1lun asn ul Aemunl Jualind sy} 03Uo Way) SuldaJIp
3NUIIUOD 0} PIBU SJB||043U0) dlyJeu | A1 9yl AXS By Ul Jeuduie ay3 Jo suollsod ay3) 03 anp pue Ajjuadal pasueyd sey Uoldalip puim
3y31 40 Unoy ue ueyy Ja3uo) 1se| 01 pPa1dIpald 10U S| PUIM 1SBM JOU UBYM SI sIy] “Aemuna Axnp syl 10u S| Aemund ssoud ay3 Ing ‘sjou|

GT UBey] 9J0W JO $$3| S| paads pulM 3yl 249YM SOLIBUDIS dJe 243Y] ‘J9ASMOH "Jay31y JO S1ouy ST A|JUD3ISISUOD BJ€ SPUIM 1SOM Jou
uaym Aemunu (urew 40) Alnp ay3 soaw023q Aemunu $s042 ay3 1eyl paule|dxs oym sAemuly Wodj uojiewopul aJow paisanbal yD
"SpuIM Apaisam Jou Jy/unjeT ul Aemund ssoud ayy Suisn dosdoguni e 3noge pauladuod sem jueulejdwod Y] UoISeddo paIyIsayrug  —
"SUI92UO0D SIY SSNISIP 01 YSIM 8y pjnoys A30a.1p 10e1U00 a3ew Jo
Joeqpasy aJow J93s18a4 01 Wiy paSesnodus y|) JOASMOY Pa12eIu0d g 03 YdIYym Jou pip Jueulejdwod ay3 SUOISeId0 Z ISIl4 Yy uQ — yesouy
*Aep ay3 anoysnoayi sawoy siy Jeau Yeaddie dosd oguny 3uiAjy mo| Suipaedad |enpiAIpul SUO WO PIAIRIDL sule|dwod € v doud-oquny SulA|4 mo

‘asuodsau

9Y1 Jo aAiepaJdde sem Jueulejdwod 9y “dwW0SIaYyloq Ajjenuiluod aq 03 Aj@yj1jun si asiou ay3 os ‘yied yoeoudde Jo 3010y S, 1jeldile

SIL} Ul UOIIBLIBA JO 10| B S| 949Y3 1By} pPaule|dxa Ty|D "UOI1D24Ip S|0J1U0D Jij4el] JIe JSPUN [ensn ueys JaljJea Suiuini INg 24npado.d Juswniisu|
pJepuels e SulAl pue younydisiuy) 03 uoldulj|a\\ WoJ) Sulj|9A.L) SeM JJeJddle BY3 1eY] punoy pue pa1edilsaaul oym sAemily pa1oeiuod v
‘Sutuiow ayy ul doid-0qg.any ulAl} Mo| e 3noge pauladuod jueule|dwo) v doud-oqun|

'syzed yoeoudde

7 550428 3SI0U Jeys 01 11|ds Mou aJe s91nN0J Ngd Suish Jeuddie pue eaue Uo1sa||oy Syl JOA0 SulAl) d1j4eul JO SWIN|OA 3Y3 PaleIAI|[e Sey

>oes} Jaoys ay] 'zo Aemunu 03 uo syied yoeosdde Ngd omi Jeys paulejdxa pue syzed 1y3ij} Ngd 2Y3 Suipiedau uoizewaoyul papinosd TyD
“Jueule|dwod 3y} 03 dUBSINU B JO SS3| SI YdIYM YHOoU Jaypny uiny ued Aayy sieadde 3 usaym

SeaJe |B1UaPISaJ DY) JOAO uin} Yedddie Aym pue zo Aemuns oj3uo syied yoeoidde uialsam ay3 ul UoileleA ayl Inoge paJinbua jueurejdwo)

"jueule|dwod ay3 03 uo passed Sem UOIIBWIOLUI SIY] "J0LID Y}

SuipJedad 191]043u0d aY3 01 33j0ds sAemury “}jedddie ay3 uin] 01 JusWaJIiNbal 3yl 240434 (Q|S) .nHedag JuswnIlsuU| pJepuels ay3 pajjaoued
‘10443 U] ‘peY J3]|0JIUO0I BY} UOISEIIO SIY} UO 3By} punoj oym sAemuly WOy UOIIeWIOU] 10w paisanbal y|D “sainpadold piepuels
Suimo||o4 9q 03 10U paleadde pue eaJe S|y JOAC MO| pauJni Jesodie 3yl "yied 3ysi} s,3ye4041e Aejijiw B 3n0ge PauIaduod sem jueuiejdwo)

syuiejdwo) yenay uonesado
ud)je] suolRy JOON JoadAL JoadAL

O $O1}SNooy
© Ava TTIVHSHVYI



L¥309¢

X20p YIAIN 6TOT dfS 6£206TOT ¥0Y TO0AH\INO siuawnd0oqg TO\6££06T0Z\6T0Z\SAON:I

palWIT $211SN0JY ABQ [[BYSJIBIA] JO JUSSUOD USIILIM 33 InOYyUM Jied Ul Jo [|ny ul padnpoJdal 3¢ J0u Aew JuawNdop siy |

‘8unsay auiua Sujuiow Ajuea Aq palayloq [enpIAIpUl SUO WO} PIAIDIRJ 3JaM sjule|dwod §

0T

doud-oqun|

‘lenpiAipul 8y 01 uo passed auam swwel3oud d1124eluy a3 pue 3jqissod auaym Sulinpayds Suluaa Ajiea/Aep ‘sjuswauinbal
Sunsal suiSua SuipJe8as uorzewlou] "3s91 dUISUS OETD S9|NJJSH pPaJamod Wwnipaw e SeMm SIYy} 3Byl punoy pue palesinsanul 1v|d
‘Buluana sy ul 3591 suI3ua ue Aq pausadu0d ueule|dwo)

‘lenplAlpul 8yl 0} uo passed auam swwesdo.d d1301eiuy syl pue a|gissod ataym 3ulnpayds Suiuans Alies/Aep ‘syuswalinbad Suisal
2u13ua BuipJedal uonewlou| “s3s93 AuI3ud OETD S3INAJIAH pasamod y3iy oml Agq pasned sem 3SI0U 3yl 18y} punoy pue paiedisaaul v|D
‘3uiuana Ajaes ay3 ul asiou sauidus pnoj Agq pausasuod Jueulejdwo)

9

Sunsa|
auidu3

"SUJDIUOD SIY SSNISIP
01 SBYSIM 3y JI Aj303J1p SN 10BIUOD JO YIBCPID} dJ0W J33sISaJ 03 Wiy padelnodus Ty JOASMOY ‘PaIdeIU0D Bq 03 YSIM 30U pIp Jueurejdwo)

w0y s ueule|dwod ay3 JOAO Jo Jeau Suluini (d1S) sednuedsg
uswWnJIsu| pJepuels Suimo||0) SpUIM AlJ91sam Jo AjJ91Sam YInos o3ul JJo 3.l 01 0z Aemuny Suiliedap suam Jeudile 9y3 SUOISeIdo Yy1oq uQ
‘Sujuana pue Sujuiow ay3 ul swoy sty ulAjHano Yelduie SulAly MO| INOCE PBUIIDUOD [BNPIAIPUL SUO WOJ4 PIAIRIAI Sule|dwod ¢

‘dn moj|0} e pauljaap pue snowAuoue ulewsal 03 paysim jueule|dwo)
*Aep ay3 Sulnp swoy Jay SulAjpano Yesduie 3ulAj} mo| Auew inoge ujejdwod 03 Jodaly 3y paj|ed ueuledwo)

‘awoy

J3Y Jeau JsueJ} 01 anulU0d [|Im saunuedap/sayoeosdde |ensia pue saunpadold Juswiniisul piepuels SuImo||o) Yeadlie 1eyl Ing eale Jay ul
214443 JO JUNOWE By} 9INpPaJ Sydel) Ndd 941 1eyy paule|dxa sem 1| *0g/¢0 Aemuny wouy 1edap Jo dALLIE 01 $3INPa20Jd JuUsWNIISUl pJepuels
Buisn 4o saunpadoud yied 1y3i4 Ngd 9Yi 0 suo Suisn zo Aemuny uo Suipue| J9Y1IS S49M 1JeJdJIe B3 SUOISEIIO 934yl ||e uo paule|dxs Tv[D
"8ulUSAS pue 3ujuiow 3y} ul dwoy 43y uinsuesy Yeddie SulAl; mo| Suipiedal |enpiAlpul SUO WOU) PIAIRIAI Sjule|dwod €

"JNJ20 01 SYJOM Aemunl Joj paau sy} Jo Sulpuelsiapun sem Jueuie|dwod sy ‘PapIA0Id Sem SHIOM PSIHIY Y3 JO S|NPaYIS V *(Aemun.
utew) 0z/z0 Aemuny 1e 3uLIN220 SHJ0M UOISUSIX® Suluin) pue SuiAed piaIIy 01 aNP 3N Ul Sem Aemund ssoud syl 1eyl paule|dxs 1v|D
‘Buiuans a1e|/3uluiow Ajuea syl ul swoy Jay JOA0 Sullisuesy dies) Yeaddie s, ySiu suo Suipie8al uiduod asies 01 paj|ed Jueule|dwo)

adiiniA

Henay
SulA|4 mo

“wegt

-wdQT usamiaq Modily yaunydisuy) Sundedap Yeuddie J121ySial) Sem 1 9g 01 punoy sem asiou ay] “yied 1saieau ay3 wolj Aeme aoueisip
SWOS S| 9WOY JaY Se 3SI0U 3Y3 40 asned ay3 aq pjnom agueyd syied 1ySij4 N9d Y3 18Y3 Aj¥Ijun Sem 3 1Y} punoy pue paiesisanul 1v|D
'syzed 1431}

Ndd 2y3 SuiA}} Yesoie sem asned ay} panaljaq pue ySiu 1e wdQT Joye awoy Jay Jeau yesolie SuiAj} Mo| Inoge pausaduod Jueuiejdwo)

a|dnniA

‘lenpiAIpul SIY1 WOy syule|dwod aAI9dad 01 anuiuod 03 Aj@yI| sl T¥[D "S9pNniilje 4es Ing MO| 1e SWOY S,[enplAlpul

S1y1 Ajj4ano op (sruesauil Ajutew) s191dodijay a4aym saoueisul Jusnbaugul e aiay3 ae|d ul 3ulaq saunseaw 3say3 33dsaq (ZNdIV)
puejeaz M3 uonedl|gnd Uollew.olu| |earzneuoJay ayi ul podiiay oo ay3 o1 sayseosdde 1a1dodijay Jua.ind ay3 Sunsnlpe jo ssaooud

9y31 ul a.e pue 3|qIssod a1aym swoy Jay SulAjjuano pioae 01 syred 1ySij4 491dod1ay 3y 43 e 01 (YID) UoieIAy Al Uspies YyUm paylom os|e
sey Ty1D ‘A1ajes uay 01 ¥su ou asod pue ajes aJe uonsanb ul suoesado ua1dodiay syl 1ey3 utejdxa 03 Jueule|dwod SIy3 Yum 1aw sey Tv|D
'sieaA ¢ 35ed ay3 JoA0 suoisedd0 jdiynw uo Ayajes 4a3dodipy

Buipe3aJ suieau0d pasiel sey [eNPIAIPUL SIY] “S|9AS| MO| AjsnosaSuep 1e swoy Jay SulAjIaA0 a1am $121d0d1jay 18yl pausaduod jueule|dwo)

T

J91dodiloH

uaye] suody

syuiejdwo)
JOON

yenay
JoadAL

uonesado
JoadAL

rO\ SOl§snody
AVA TIVHSHVIA




V30 LT X20p YIAIN 6TOT dfS 6£206TOT ¥0Y TO0AH\INO siuawnd0oqg TO\6££06T0Z\6T0Z\SAON:I
pa1wWI $211SN02Y Ae ||eysJelAl JO 1USU0D Ua1IIM 9yl INOYIM Lied ul Jo [|ny ul paonpoudal g Jou Aew Juswindop siy |

93 p3J|ed TVID "eaJe siy3 ul suoijesado 421dodi|ay paiwi| 3Byl uoie|ndas e sem 2433 3ey3 panal|aq Jueule|dwod ay] ‘Suluans jeyj eale
9AISNJIU| SS3| B 03 S191d021|3Y By} SAOW 03 3B SEM J03INJISUl Y] "J03dnJ3sul 10]1d THD 9Y3 Yim 50ds oym |043u0D) d1jjed] JIy pa3deIuod
uay3 V[0 “Sulutesy ysiu Suna|dwod syuspnis (THI) $4913dodIjIaH Y24ny2aisidyd 03 UOIIB|DJ Ul SJ9M SIUSWSAOW Y3 Jey3 paule|dxa VD
*Apadoud Jay Jano Suianoy si23dodiay 0Mm] JIAO SUIBIUOI 3J10A 0} WodJie ay3 pajjed Jueulejdwo) 4 J91dooiloH SulanoH

"SJUSLIDAOW J13Y3 JO S|ie3ap ay3 SuipJeSaJ uojew.ojul aJow
104 JUEM 3 p|NOYys Aj30aJip pa3dejuod aq 0} pasu pjnom 3d1jod ay3 1ey3 paule|dxa pue 329Mm I1Xau a3 JaAo sdii3 491dodiay Jo 3npayds
ay3 yum jueurejdwod sy papinoid TyD "s8unooys ST YaJelA 8yl Suimojjoj 9auasa.d ad1jod paseasoul 01 anp sem Ajiaioe Js1dodijay siyL

'awoy siy Jeau Suanoy s123dodj|ay 3noge pauladuod sem jueuiejdwo) C J93dodj|aH Suuanoy
Sunsa|
V1D woJy dn mojjoy Aue aA1993J 03 YSIm J0u pIp Jueule|dwo) auidu3
‘papino.d R ey
9J9M S91Ep JO SBWIY 214129dS ON "SIUSWDAOW YeudJie [esauad pue 3uilsa) suius JOAO0 SUISIUOD 3D10A 03 Hoduie ay) Sued Jueurejdwo) T a|dnniAl SuiAl4 mo

'suolsanb Jaymny Aue aney Asyi i Aj30341p TVID YHM Yyonoi ul 193 03 Wiay) payjse

pue sjielap ay3 mouy Jueuiejdwod ay3 19| I Aj1aJip Jueulejdwod ay3 yum deads 03 paJajo pue )HD ayi 03 UOIIBWIOLUI SIY3} Uo passed
TVID “|9A3] 3SI0U paseaJsoul 3y} 01 J032e} SuiINQLIIUO0I B U3SQ SABY PINOM UOIIDJIP PUIM SIYSIU SWOS UO 1By} PIAISSCO OS|e SeM 3| “uoileinp
S9INUIW-0Z PUE -0T U3M13q 51591 313[ Jomod-3|pl pue sa3nuIw G Ueys ssa| 4oy s1sa1 dosd-oquny Jamod-y8iy jo dn apew a1am asay |

‘sawl} palyoads ay3 usamiaq SudInd20 S1593 BUISUD € 03 7 USIMISQ 249M 343Y3 Uol3sanb ul sSujulow 8yl Uo punoy pue paledisanul TvID
‘'shep Ma} e 0 951n0J 3y} JaA0 Sujuiow

Aj1es ay3 ul 3uilsal suISua Inoge PaUIRdU0I Sem jueule|dwod 3yl aJaym ‘(JDD) [1Puno) Al Yaanydisuy) eIA paAIadas sem julejdwo) T a|diynAl

"}99W 03 3s9nbaJ 3y} 03 asuodsas B PaAIRIAJ J0U SeY TY[D "SUJSIU0D SSNISIP PUB }93W 03 SI9440 33 dn ayje1 03 Jueule|dwod 3y}
padenodus uiee pue 1593 dUI3Ud 3y} 4O S|ieIap papirocsd Ty 1593 auidus Sujuiow AjJes ue 0} uolieas ul sem uleldwod ise|ayl  —
*199W 01 Jay0 ay3 dn axe3 01 Jueule|dwod s3y3 98e4noduUs 03 PaNUIUOD pue sjule|dw oD JUSI3J ISOW SIYy 0} pale|al
uolleWL.IOUI P3|IBISP PapPIACId TY[D "PR12BIUOD 3¢ 03 YSIM J0U pIp Jueule|dwod ay3 SUoiseado 9say3 uQ ‘Suiuiow Suimo)|o) ay3
Ajiea auo pue 1y3iu 1e suo :3ui1sal duius JO seDUBISUI OM] 03 Sulle|9J Wi} SWeS dY) 18 Pa3Po| S4aM Sjule|dwod OM) pUodasSay|  —
‘Aujiqe|ieae siy wujuod 01134 si1nq paaJsde Jueule|dwod Y3 ‘SuJaduU0d Sy SSNISIP 01 199w 03 Jueule|dwod ay3 paNAUl
V1D "Hoduie Y3 1e pageuew s| 3siou Aem syl yum Addeyun sem pue asiou yeaauie ||e Aq paJiayiloq Ajjesauagd sem oy 1eyy uie|dxs
0} papuodsau Jueule|dwod 3y "UOIIBWIOUI 2J0W PIIsanbal Ty[D ‘Ynsau e sy ‘Aejd 1e s1030e} 9|qIUIDISIP JOYI0 OU YUM Wil
S1Y2 3e 8ulIIN220 3593 3|pI Ue Ajuo punoy pue paiediisanul 1y|D 3593 duiSua Sujuiow AjJes ue 03 uonejaJ uj sem jule|dwod IS4y ayl  — Sunsay
1y3iu 1e pue Suiuiow Ajaea ay ui 3uilsal suidua doad 0guni 03 UOIIE|J Ul [ENPIAIPUI SUO WO PAAIRIDI Sule|dwod ¢ ot doud-oquny auiSu3

"9SI0U 0} PAINQIJIUOI SUOIHPUOD PUIM 3|qeJnOABIUN YHM Pajdnod 1533 SIY3 3ey3 paule|dxa Tv[D 'SJamod Mo| pue wnipaw e uni sem
11 se Jjo pasadeyl asiou ay] 1593 auidus Jamod-y3iy e 3no 3uiAiied dosd 0guny e sem uolIsanb ul asiou ay3 paule|dxa pue paredisanul TvID
*3s10u J333Inb Inq Je|iWIS B 0] PAUISS| 1BY} 9SI0U PNO| USPpPNS e Ag pautaduod jueule|dwo)

‘syutejdwod mau 3ui3po| Aq spuodsas Ajuo jueure|dwod ay3 Ing 98e3us 0}
paidwane sey Ty|D SUOISEIIO |[e uQ '8TOZ Ul Siule|dwod |esaAas padpo| os|e Jueule|dwod SiYy ] "SUJaU0I SIY SSNISIP 01 SaYSIM ay JI Aj1oaJip
SN 1023U0D JO X2BqPa) dJow J91sI3a4 03 WY PaSeIN0odUd Ty|) JOASMOY Pa1I_IU0I 3¢ 03 YSIM J0U pIp Jueule|dwod ay3 SUOISeIIO § ||le uQ

syuiejdwo) yenay uonesado
ud)je] suolRy JOON JoadAL JoadAL

O $O1}SNooy
© Ava TTIVHSHVYI



L¥30 8¢

X20p YIAIN 6TOT dfS 6£206TOT ¥0Y TO0AH\INO siuawnd0oqg TO\6££06T0Z\6T0Z\SAON:I

palWIT $211SN0JY ABQ [[BYSJIBIA] JO JUSSUOD USIILIM 33 InOYyUM Jied Ul Jo [|ny ul padnpoJdal 3¢ J0u Aew JuawNdop siy |

"}sanbaJ ay3 03 puodsal jou pip Jueuje|dwod 3y ‘pPapircid 3q pjnod 3oeqpas) 91BJNIJE SJOW JBY] OS [IBISP SJ0W Ul

9SI0U 3Y3 9qLIISaP 03 Jueule|dwod ay1 pagesnodus Ty|D yeJddie JaysiaJy Jo Sulixey 4o/ pue Suipue| ‘4jo-ay el 3yl 3¢ 0} PAWNSSe Sem 3SIou
3y} ‘sny] "Sawi} asoy3 1e dwoy s Jueuiejdwod 9y} Jeau Suiisues) Yeaolle Jo S3Sa3 dUISUS OU 3JaM 3J3Y3 1BY} pUNO) pue paledisanul 1vID
"}40dJIe 9Y3} WOJ) SWOD dABY 0} PAASI[D] SSIOU 0} UOIIE|DJ Ul [BNPIAIPUI SUO WOJ) ABp SWES 3y} UO PAAIddaJ spule|dwod g

umowjun

umowjun

“JU3pIdUl 3y} Sulnp 93e813S9AU| UBD |0J3U0D dijed] JIY PUB TV[D 3Byl OS Aj91eipawiw]

9J3ud) suonesadQ pale8a1u| TVID Y3 ||Bd 03 HWodJly 9y Jeau AJAIZOE SUOJpP 32]30U 03 SINUIZUOD BYS J| 1] PAYSE pUe J0BIU0D Spew
jueule|dwod ay3 1eyl aAllenaldde sem Ty “Modaly Aue aeau AJAIOE JO puly SIYl HwJaad J0ou Op S9|NJ UOIBIAY |IAD) 9Y1 1ey3 paule|dxd
pue juapioul siy3 Suiuodad Joy Jueurejdwod sy} paxueyl Ty|D “PASIOYINE J0U SeM 1 pue A}IAI}I. S,2U0Jp Y3 JO dJeMEUN SEM TY|D

‘Aep Joud ay3 3uliun220 Aemunu urew ay3 JO pua ay3 Jeau AJIAIIOE SUOJp JO SdUBISUl Ue In0Oge JodJie 8y} wJojul 03 paysim jueurejdwo)

auolq

‘ute8e 4340 Suilvaw syl dn 9.3 01 SAYSIM 3YS JI Swil Aue 1e 7y|D 19e3u0d 03 padesnodus

sem jueule|dwod ay] "a3e3s siy1 1e Atessaosu J93uo| ou sem Suilzaw Sy1 PIPIISP usyl Jueule|dwod syl Suimo||o4 “ssau||l 01 anp
paNpPaydsal sem Sui199W Sy "SUIIDU0D J3Y |[e SSNISIP 03 Jueule|dwod 3y3 199w 01 paJayo uodily 3y snyi asiou uodiie o sadAl uaylo
Suipunouins suonsanb Jayuny pey jueuiejdwod ay] Jueulejdwod ay3 03 uo passed sem oeqpasy iyl ‘suoseal jeuolesado pue Ayajes

Joj asn ut sl 0z Aemunu usym eaue siyy Ajjasno 1snw Suiutes 3ysiu Sunajdwod sia1dodiay UaAaMoH “3|qissod aiaym awoy Jay SulAy Jano
ploAE 3jnsaJ e se pue Jueule|dwod 3y} SI9Y30q 3SI0U Y3 18y} JeMe dJe S103onJ3sul 30(1d THD SYL "92uddI7 30]1d |eIdJaWIWO)) 419y} Ule}qo

0} S3USPNIS J0J JUBWJINbaJ e SI 3 se SulAl) 3ySiu Ino Auied THD :3ueule|dwod sy} 03 uo passed U3y} Sem uoljewosul Suimol|os ay ] ‘Sujuieuy
1y3iu 491dodIjaY punoJe uoilew.ojul dJow 1sanbau 01 pue suJsdu0d Jay uo ssed 01 THD Yum a3ods uayi Ty|D “anss! Sulo8uo ue swodaq
pInom ANAIE SIY3 1ey3 pauladuod sem jueulejdwo) ‘suolesado 423dodiay Suipunodins ssjnJ sy uiejdxa 03 Aep 3uimoj||o4 ay3 Jueuiejdwod

uaye] suody

syuiejdwo)
JOON

yenay
JoadAL

uonesado
JoadAL

rO\ SOl§snody
AVA TIVHSHVIA




6.0
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8.0

MARSHALL DAY a

Acoustics

PERFORMANCE BASED NAVIGATION TRIAL

As discussed in the 2018 NMR, on 9 November 2017, Airways New Zealand, Christchurch Airport and
the Board of Airline Representatives New Zealand (BARNZ) commenced a trial of Performance Based
Navigation (PBN) flightpaths in Christchurch.

The PBN Trial concluded in November 2018. Final recommendations from the trial have been
followed in 2019 as detailed in the Final PBN Trial report. The report has been published on the
Christchurch Flight Paths Trial website.

The recommendations included:
e continuation of flightpath usage from the trial (as also used in the 2018 AANC)
e restricted use of sensitive flightpaths prior to 9am on weekends, and

e use of an additional RNP track for Runway 02 to reduce noise impact from the RNP track
previously used. This is because the original track generated noise concerns in the
community around West Melton.

PBN tracks flown in 2019 are included in the 2019 AANC.
SCHEDULE OF ACOUSTIC TREATMENT

In accordance with Rule 6.1.6.2.7.2 of the Christchurch District Plan, CIAL has developed an Acoustic
Treatment Programme (ATP) whereby dwellings existing as at 6 March 2017 within Rural Urban
Fringe and Rural Waimakariri Zones become eligible for acoustic treatment.

There are three circumstances when owners are to be offered the opportunity for acoustic
treatment,

e Dwellings located within the 65 dB Lgn Annual Aircraft Noise Contour;
e Dwellings located within the 65 dB Lq4n Engine Testing Contour; and

e Dwellings located within the 60 to 65 dB L4 Engine Testing Contour (mechanical
ventilation only).

Unlike the Annual Aircraft Noise Contour, the Engine Testing Contour has been fixed by the District
Plan. Therefore, there is no change to the number of eligible dwellings inside these noise contours.
For engine testing. There are ten dwellings eligible for the installation of mechanical ventilation.

For operational noise, a schedule of eligible dwellings is maintained and updated annually when the
AANC is prepared. The schedule contains a complete list of ‘Existing Dwellings’ located within the
Future Aircraft Operations Contour (65 dB L4,) and each year the AANC is mapped to identify which
of these Existing Dwellings fall within the 65 dB L4y AANC and hence become eligible for treatment.

The 2019 AANC incorporates one additional Existing Dwelling at 1 Shipleys Road which has now
become eligible for acoustic treatment. This is because the 2019 AANC has got marginally larger
towards the north east, when compared to the 2018 AANC.

For Aircraft Operational noise this raises the total number of dwellings eligible for treatment to 9.

CONCLUSION

Marshall Day Acoustics has prepared a report of compliance with regards to aircraft operations and
on-aircraft engine testing at the Christchurch International Airport. The report has been prepared in
accordance to Rules 6.1.2.1.5 and 6.1.2.1.6. The main conclusions are:
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The aircraft noise model has been calibrated with noise measurements undertaken at
Christchurch Airport and with reference to Auckland Airport measurements. Verification
measurements identified noise levels for the A320 do not corelate sufficiently with noise levels
predicted in the model. Therefore, the noise model has been calibrated with new aircraft
selections. The calibrated noise model was then used to prepare the 2019 AANC.

The 2019 AANC demonstrates compliance with the 65dB Lgn Air Noise Compliance Contour
contained in the CDP

Verification of the ETMS has occurred using noise measurements at the ETCMPs. There is good
agreement between the ETMS and the noise measurements and therefore the ETMS is still an
appropriate tool to use for engine testing noise compliance analysis at Christchurch Airport.

Predictions using the ETMS software shows compliance with noise limits detailed in the CDP

One additional dwelling has become eligible for acoustic treatment under the 2019 AANC
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APPENDIXA REGULATORY REQUIREMENTS
6.1.2.1.5 Policy — Airport Noise

a. Require the management of aircraft operations and engine testing at Christchurch International Airport,
so that:

i.  noise generated is limited to levels that minimise sleep disturbance and adverse effects on the
amenity values of residential and other sensitive environments so far as is practicable;

ii. where practicable, adverse noise effects are reduced over time.

b. Mitigate adverse noise effects from the operations of the Christchurch International Airport on sensitive
activities, by:

i.  prohibiting new sensitive activities within the Air Noise Boundary and within the 65 dB Ldn engine
testing contour; and

ii. requiring noise mitigation for new sensitive activities within the 55 dB Ldn air noise contour and
within the 55 dB Ldn engine testing contour; and

iii. requiring Christchurch International Airport Limited (CIAL) to offer appropriate acoustic treatment
in respect of residential units existing as at 6 March 2017 within the 65 dB Ldn Annual Airport
Noise Contour, and within the 60 dB Ldn engine testing contour.

Note: Policy 17.2.2.10 also mitigates noise effects from the operations of Christchurch International Airport
on rural land.

The relevant rules relating to aircraft operation and engine testing noise are given in 6.1.6.2.5-6.1.6.2.7.1
and Appendix 6.11.14. They state:

6.1.6.2.5 Aircraft operations at Christchurch International Airport
a. Aircraft operations at Christchurch International Airport shall meet the following activity standards:

i Noise from aircraft operations shall not exceed 65 dB Ldn outside the 65 dB Ldn Air Noise
Compliance Contour shown in Figure 1, other than as provided for in Rule 6.1.6.2.5 a.ii..
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ii. Noise from aircraft operations may exceed the aircraft noise limit in Rule 6.1.6.2.5 a.i by not
more than 2 dB, provided that such exceedance is due to atypical weather, national flight
disruption, natural disaster or other unplanned circumstances.

iii. ~ Monitoring and determining compliance with activity standards i. and ii. above shall be as
follows:

A. Noise monitoring of aircraft operation shall be based on calculations from an
operational aircraft noise model, and records of actual aircraft operations at
Christchurch International Airport over the previous year’s aircraft operations.

B. Noise from aircraft operations shall be calculated as the Annual Aircraft Noise Contour
(AANC), over the busiest three month period of the previous year.

C The calculations shall be performed by a person with appropriate qualifications and
experience in airport noise modelling and acoustics assessments.

D. The calculated results shall be verified by noise measurements carried out in
accordance with the Airport Noise Management Plan required under Rule 6.1.6.2.7.1.

E. The measurement of aircraft sound exposure levels and the derivation of the 65 dB Ldn
contour shall be in accordance with NZS 6805:1992.

iv. An Aircraft Operations Noise Monitoring Report shall be provided annually by the airport
operator to the Council, with the first required by the 6 March 2018. The report shall include:

A.  the calculated AANC;
B.  the results of the verification measurements;

C. analysis of compliance with reference to Rule 6.1.6.2.5 a.i. and ii.(including the number
of exceedances and the reasons for them); and

D. asummary of complaints received over the previous year in relation to noise from
aircraft operations, and any actions taken in response.

V. The additional activity standards in Rule 6.1.6.2.7 for aircraft operations at Christchurch
International Airport shall be met.

Definition: Aircraft operations
means:
a. the landing and take off-of aircraft; and
b. aircraft flying along any flight path associated with a landing or take-off.
For the purposes of Rule 6.1.6 Activity specific noise rules, it excludes:
c. aircraft operating in an emergency for medical or national/civil defence reasons;
d. air shows;
military operations;
Antarctic operations;

helicopter operations;

> Q@ T oo

aircraft using the airport as an alternative to a scheduled airport elsewhere;

-

aircraft taxiing; and

j. aircraft engine testing.
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6.1.6.2.6 On-aircraft engine testing at Christchurch International Airport

a. The testing of engines on aircraft at Christchurch International Airport shall meet the following activity
standards:

i Noise from testing of engines on aircraft shall not exceed the noise limits shown in Table 5
below at the engine testing compliance monitoring positions (ETCMPs) shown in Figure 2.

Table 5: On-aircraft engine testing noise limits

Noise Limit Engine testing compliance monitoring positions (ETCMP) — refer Figure 2
65 dB Ldn, 7 day 8 points
55dB Ldn, 7 day 8 points

75 dB Lamex 22:00to  Edge of residential zone — 3 points
07:00 only
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ii. — All high power testing of jet engines on an aircraft shall occur between the hours of 07:00h and
22:00h, except that a maximum of 5 unplanned engine testing events within any three month
period, up to a maximum of 12 unplanned engine testing events per annum, may occur
between the hours of 22:00h and 07:00h.

iii.  Testing of turbo prop engines on an aircraft between the hours of 22:00h and 07:00h, when the
total duration of testing at high power is five minutes or more per aircraft, shall be conducted in
the vicinity of the threshold of Runway 11 (i.e. the north-western end of the cross-runway).

iv.  The following exclusions apply:

A. The testing of engines on an aircraft used for Antarctic operations, is excluded from
activity standards i.-iii..

B. The testing of engines on any aircraft is excluded from activity standards i.-iii., where
such work is necessary to satisfy an airworthiness direction or other like safety
requirement issued by the Minister of Transport, the Director of Civil Aviation or the Civil
Aviation Authority, as is any other unplanned engine testing arising from an aircraft
operator’s identification of a safety issue relating to an aircraft fleet, or required as a
result of a natural disaster including volcanic eruption.

C. The testing of turbo prop engines on an aircraft is exempted from activity standard iii.
When Runway 11/29 is in use.

V. Monitoring and determining compliance with activity standard a.i. above shall be as follows:

A.  Compliance or otherwise with activity standard a.i. shall be demonstrated by calculations
of on-aircraft engine testing noise emissions based on the actual on-aircraft engine
testing events and calculations of noise emissions for the engine testing events and
configurations in question. The noise level (Ldn, 7 days) shall be calculated as a 7 day
rolling average.

B.  The calculations in activity standard a.v.A. shall be verified by measurements undertaken
with reference to at least four ETCMPs for a sample of at least two different on-aircraft
engine test configurations. Verification measurements shall be carried out for an initial
period of 6 months from 6 March 2017 and subsequently be undertaken at least once
every two years.

vi.  An On-aircraft Engine Testing Report shall be provided quarterly by the airport operator to the
Council, with the first covering the period ending the 30 June 2017 and provided to the Council
by the 15 July 2017. The report shall include:

A. asummary of all on-aircraft engine testing activities undertaken in the quarter; and

B. identification of all tests undertaken both in accordance with activity standard a.i. and
those excluded by activity standard a.iv., including reasons for the tests excluded an any
measures taken to manage noise effects during those excluded tests.

vii. ~ An On-aircraft Engine Testing Noise Monitoring Report shall be provided annually by the airport
operator to the Council by 6 March 2018, and annually thereafter. The report shall include:

A. the results of verification measurements in accordance with activity standard v.B.; and
B. analysis of compliance with reference to Rule 6.1.6.2.6 a.i.; and

C. asummary of complaints received over the previous year in relation to noise from on-
aircraft engine testing, an any actions taken in response.

viii.  The additional activity standards in Rule 6.1.6.2.7 for on-aircraft engine testing at Christchurch
International Airport shall be met.
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6.1.6.2.7 Additional activity standards for aircraft operations and on-aircraft engine testing at Christchurch
International Airport

a. The following additional activity standards apply to aircraft operations and to the testing of engines on
aircraft at Christchurch International Airport.

6.1.6.2.7.1 Airport Noise Management Plan

a.  Within 12 months of 6 March 2017, noise from aircraft operations and on-aircraft engine testing at
Christchurch International Airport shall be managed in accordance with an Airport Noise Management
Plan prepared by a suitably qualified and experienced person on behalf of the airport operator and in
consultation with the Airport Noise Liaison Committee, in accordance with the requirements set out in
Appendix 6.11.14. The Airport Noise Management Plan shall be reviewed, and updated if required, at
least once every two years.

b.  The Airport Noise Management Plan shall:
i demonstrate how compliance with the following noise limits will be achieved:
A.  for aircraft operations —Rule 6.1.6.2.5; and
B.  for on-aircraft engine testing — Rule 6.1.6.2.6.
ii. provide the details of the noise monitoring programme;

iii. ~ incorporate a procedure for transparently and expediently responding to any compliance
received in relation to noise from aircraft operations and on-aircraft engine testing; and

iv.  incorporate a procedure for transparently and expediently presenting, in a publicly accessible
forum, the following:

A.  the Aircraft Operations Noise Monitoring Report, On-aircraft Engine Testing Report, and
On-aircraft Engine Testing Noise Monitoring Report required by Rules 6.1.6.2.5 and
6.1.6.2.6;

B. a 7-day rolling report of noise from on-aircraft engine testing against the requirements of
Rule 6.1.6.2.6 a.; and

C. adaily LAmax report of noise from on-aircraft engine testing against the requirements of
Rule 6.1.6.2.6 a. at the edge of the residential zone.

Appendix 6.11.14 Airport Noise Management Plan
a.  The Airport Noise Management Plan required by Rule 6.1.6.2.7.1 shall:

i.  document noise management actions including ongoing investigations, methods, processes and
resources to provide for:

A. the management of aircraft operations and on-aircraft engine testing to ensure comp
liance with Rules 6.1.6.2.5 a.i. and ii. and 6.1.6.2.6 a.i.-iv.; and

B. consideration of alternative methods of noise management and mitigation to achieve
the reduction of noise effects from all aspects of aircraft operations including
on-aircraft engine testing; and

C. engine maintenance ground run procedures to be implemented in conjunctionwith all
aircraft operators or their agents, including:

i. ~ compliance with Rule 6.1.6.2.6 a.i.-iv., including documentation required by
Rule 6.1.6.2.6 a.v.-vii.; and

ii.  procedures which will encourage Antarctic and NZDF engine testing on the win
g to occur between the hours of 07:00 to 19:00.
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provide the details of a noise monitoring programme to maintain compliance with Rules 6.1.6.2.
5 a.iii.-iv. and 6.1.6.2.6 a.v.-vii. and, in particular, the following:

A.

the monitoring, recording, verification and calculation of aircraft operation and on-air
craft engine testing noise levels;

the preparation of the annual Aircraft Operations and On-aircraft Engine Testing Nois
e Monitoring Reports and quarterly On-aircraft Engine Testing Report;

the preparation of the AANC maps, showing actual noise contours in 1 dB increments
from 55 dB to 70 dB Ldn; and

the review of the software used for predicting aircraft operation noise and the
software used for predicting engine testing noise, at least once every five years to
determine whether the models and/or software require updating.

establish dispute resolution procedures.

establish a procedure for transparently and expediently responding to any complaints received
in relation to noise from aircraft operations and on-aircraft engine testing.

require the maintenance of a website that provides for the transparent and accessible display of

A.

the current version of the Airport Noise Management Plan as required by Rule 6.1.6.2.
7.1;

the Aircraft Operations Noise Monitoring Report, On-aircraft Engine Testing Report, a
nd On-aircraft Engine Testing Noise Monitoring Report for the previous year, required
by Rules 6.1.6.2.5 and 6.1.6.2.6, including a

summary of noise monitoring conducted, and the AANC;

a 7-day rolling report of noise from on-aircraft engine testing over the previous seven
days updated daily and identifying all tests undertaken both within the Ldn limits and
those exempted, including reasons for the tests exempted;

a summary of complaints received annually and a description of actions taken to addr
ess complaints.

document schedules of:

A.

acoustic treatment implemented over the last calendar year as required by Rule
6.1.6.2.7.2; and

acoustic treatment offered, where the conditions of the offer required by section b. of
Appendix 6.11.15 have not yet been met. ETCMPs positions
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APPENDIXB CHRISTCHURCH AIRPORT RUNWAY VECTORS

Runway 02 refers to operations using the main runway with a heading of 20 degrees from true north i.e.
arrivals from the south west landing in a north easterly direction and departures towards the north east.

Runway 20 refers to operations using the main runway with a heading of 200 degrees from true north i.e.
arrivals from the north-east landing in a south westerly direction and departures towards the south west.

Runway 11 refers to operations using the crosswind runway with a heading of 110 degrees from true north
i.e. arrivals from the north-west landing in a south easterly direction and departures towards the south east.

Runway 29 refers to operations using the crosswind runway with a heading of 290 degrees from true north
i.e. arrivals from the south-east landing in a north westerly direction and departures towards the north west.

I RWO02 Departure
N
RW20 Arrival
RW?29 Departure
RW11 Arrival
RW29 Arrival
RW11 Departure
RWO02 Arrival
RW?20 Departure
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APPENDIXC MODELLED AIRCRAFT MOVEMENTS
Table D1: Modelled Aircraft Movements by Runway
Total per day (89 days)
Runway 02 Runway 11 Runway 20 Runway 29
Aircraft Type Aircraft Day Night Day Night Day Night Day Night
Scheduled Jets A20N 0.88 0.55 0.00 0.00 0.51 0.38 0.02 0.06
A21N 0.56 0.06 0.00 0.00 0.19 0.04 0.01 0.01
A320 40.42 495 0.04 0.02 19.81 2.75 1.89 0.34
A332 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
A359 1.57 0.01 0.00 0.00 0.69 0.01 0.00 0.00
A388 1.35 0.00 0.00 0.00 0.65 0.00 o0.01 0.00
B38M 0.06 0.00 0.00 0.00 0.06 0.00 0.00 0.00
B734 0.84 290 0.01 0.03 0.43 1.47 0.06 0.26
B737 0.09 0.00 0.00 0.00 0.02 0.00 0.00 0.00
B738 3.71 3.37 0.00 0.01 1.90 192 0.11 0.16
B744 0.03 0.01 0.00 0.00 0.00 0.00 0.00 0.00
B763 0.08 0.58 0.00 0.00 0.04 0.47 0.00 0.00
B772 0.30 0.01 0.00 0.00 0.04 0.00 0.00 0.00
B789 0.71 0.43 0.00 0.00 0.36 0.17 0.00 0.00
Scheduled TPs AT75 12.55 0.43 0.07 0.00 6.45 0.20 0.80 0.00
AT76 46.46 1.83 0.46 0.00 21.95 0.94 2.57 0.01
CVLT 0.19 0.00 0.00 0.00 0.09 0.02 0.00 0.00
DH8C 14.39 0.07 0.37 0.00 7.34 0.06 0.75 0.01
PC12 3.01 0.00 0.01 0.00 1.52 0.00 0.17 0.00
SW4B 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00
Scheduled Piston PA31 0.06 0.00 0.00 0.00 0.04 0.00 o0.01 0.00
Non-scheduled + other ~ A20N 0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.00
A319 0.02 0.00 0.00 0.00 0.02 0.00 0.00 0.00
A320 0.06 0.00 0.00 0.00 0.03 0.00 0.00 0.00
A345 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
AT75 0.04 0.01 0.00 0.00 0.01 0.00 0.00 0.00
AT76 0.02 0.00 0.01 0.00 0.00 0.00 0.00 0.00
B737 0.03 0.01 0.00 0.00 0.01 0.00 0.00 0.01
B738 0.18 0.08 0.00 0.00 0.08 0.01 0.00 0.00
B752 0.66 0.00 0.00 0.00 0.20 0.00 0.00 0.00
B762 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
B763 0.02 0.09 0.00 0.00 0.01 0.03 0.00 0.00
BE20 1.34 0.09 0.05 0.00 0.61 0.07 0.11 0.00
BE30 0.08 0.02 0.00 0.00 0.02 0.02 0.00 0.00
BE40 0.17 0.01 0.00 0.00 0.00 0.01 o0.01 0.00
BEIL 0.34 0.00 0.01 0.00 0.11 0.00 o0.01 0.00
c441 0.83 0.06 0.00 0.00 0.43 0.06 0.02 0.00
C510 0.15 0.01 0.00 0.00 0.00 0.00 0.00 0.00
C525 0.04 0.00 0.00 0.00 0.00 0.00 0.02 0.00
C550 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00
C560 0.00 0.00 0.00 0.00 0.01 0.00 o0.01 0.00
C650 0.02 0.00 o0.01 0.00 0.04 0.00 0.00 0.00
CVLT 0.01 0.61 0.00 0.02 0.01 0.30 0.00 0.06
F2TH 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00
FA50 0.02 0.00 0.00 0.00 0.00 0.02 0.00 0.00
FA7X 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
GLF4 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
GLF5 0.03 0.00 0.00 0.00 0.01 0.00 0.00 0.00
GLF6 0.02 0.01 0.00 0.00 0.01 0.00 0.00 0.00
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JS32 0.29 0.06 0.00 0.00 0.13 0.03 0.01 0.00
L45 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
60 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
P28A 14.19 1.09 0.00 0.00 4.18 0.73 0.57 0.00
P68 5.17 0.00 0.00 0.00 2.18 0.00 0.13 0.00
PA34 0.03 0.00 0.00 0.00 0.04 0.00 0.00 0.00
PAY4 0.47 0.00 0.00 0.00 0.02 0.00 0.00 0.00
PC12 0.15 0.04 0.00 0.00 0.03 0.00 0.00 0.00
SW4B 0.09 0.02 0.00 0.01 0.00 0.00 0.02 0.01
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APPENDIXD NOISE COMPLIANCE CONTOURS
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APPENDIX F: 2019 AANC (1 DECIBEL BANDS)
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APPENDIX G: NOISE MEASUREMENT POSITIONS FOR VERIFICATION OF THE AANC
Figure G1 - Christchurch Airport NMTs
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MARSHALL DAY a

Acoustics

APPENDIXH DETAILED MEASUREMENT RESULTS
H1 Noise Measurements Results: MP1 - 653 Pound Road

Aircraft
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Minimum 60
Maximum 67
Average 64
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Note: Gaps in the data are due to either days with meterological conditions such as wind and rain that are
beyond acceptable limits or where the NMTs have experienced technical issues.
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H2 Noise Measurements Results: MP2 — “Shipley Farm”, 1 Shipley’s Road

Aircraft

Lun (dB)
Minimum 61
Maximum 72
Average 64
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Note: Gaps in the data are due to either days with meterological conditions such as wind and rain that are
beyond acceptable limits or where the NMTs have experienced technical issues

This document may not be reproduced in full or in part without the written consent of Marshall Day Acoustics Limited

1:\JOBS\2019\20190739\01 Documents Out\Rp001 R04 20190739 SJP 2019 NMR.docx 47 of 47



