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I.

Executive Summary
We, a panel of experts constituted to address the matter that is the subject of this report, met
for three days in Christchurch and conducted the subsequent analyses and simulations
necessary to develop inputs for a noise modelling effort that resulted in noise contours for
Christchurch International Airport that are, to the best of our knowledge, representative of
what the noise impact would be when the demand at Christchurch International Airport
reaches its capacity.
The contours that have been developed are shorter in length and wider along the runway
02/20 axis compared with the contours currently in the three District Plans, while being
longer to the northwest and shorter to the southeast of the airport along the runway 11/29
axis. The reduction along the runway 02/20 axis is primarily the result of the RNAV CDA
arrival procedures, while the increase to the northwest is the result of the nighttime usage of
runway 11 for the majority of landings by domestic jet aircraft and the heavy usage of that
runway by propeller aircraft.
We have also developed recommendations regarding the modelling and use of contours as
well as on the matter of compliance with these contours. Specifically, we recommended that
the noise contours be remodelled every ten years; that a team of experts be engaged to review
the INM data using the latest version of the INM; that the City and District Plans utilise the
previously modelled contours between each of the remodelling exercises; that the airport
company provide an Annual Noise Report (ANR) with the results of noise monitoring carried
out near the Ldn 65 dBA noise contour shown in the District Plans as well as Annual Noise
Contours (ANC) calculated using the INM and records of aircraft operations and procedures
over the year; and that the enforcement procedures allow a tolerance of +-2dB to allow for
inherent uncertainties.
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II. Introduction
a. Background
The parties in the above referenced matter reached an “out of court” settlement in which an
expert panel was to be convened per the terms set out in paragraphs 11 through 17 (under the
heading “Experts meeting”) of the settlement agreement [see Appendix A].
Pursuant to the terms of the agreement, we the panel of experts convened for three days at the
offices of Anthony Harper in Christchurch, New Zealand. During our deliberations, we were
cognizant of the relevant issues and concerns articulated in paragraphs 13 through 34
inclusive in the subsequent oral ruling of the Environmental Court on 25 October 2007 [see
Appendix B].
Given the charge and the issues and concerns above, we (individually and collectively) felt
strongly that our task was to develop noise contours that were, to the best of our knowledge,
representative of what the noise impact would be when the demand at Christchurch
International Airport reached its capacity.
We also felt that some of the issues discussed by the court warranted clarification. For the
sake of continuity, this clarification is provided in Appendix C.
b. Composition of the Expert Panel
Our panel of experts was comprised of:
Dr. John-Paul Clarke (Chair)
Associate Professor, School of Aerospace Engineering
Director, Air Transportation Laboratory
Georgia Institute of Technology
Mr. Kevin Bethwaite
RNP Project Design Coordinator
Airways New Zealand
Mr. William Bourke
Consultant
Formerly Manager Environment Aircraft Operations
Qantas Airways (Retired)
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Mr. Christopher Day
Principal
Marshall Day Acoustics Ltd
Mr. Barrie Malloch
Managing Director
ATCANZ
Mr. Vince Mestre
Principal
Mestre Greve Associates
In addition, we were (primarily during the modelling exercise that occurred after the threeday meeting at Anthony Harper) ably assisted by:
Ms. Laurel Smith
Consultant
Marshall Day Acoustics Ltd
c. Agreement on Modelling Assumptions
At the conclusion of the three-day meeting at Anthony Harper, we signed an agreement [see
Appendix D] in which we agreed to develop noise contours for the scenario where
Christchurch International Airport has 175,000 commercial movements per annum and where
(subject to meteorological conditions and the proposed extension of runway 11/29) the
preferred runway for all domestic nighttime arrivals is runway 11, the preferred runway for
turbo prop departures is runway 29, and the preferred runway for turbo prop arrivals is
runway 11. As with the prior modelling effort, we agreed that the number of operations on
runway 29 would be “adjusted” to account for the seasonal impact of the Föhn wind. That is,
when the usage of runway 29 increases significantly for a period of two to three months,
resulting in noise impact that would not be captured in a nominal annual noise impact
calculation. We also agreed to replace the A380 and B747-400 with the B777-300 in the fleet
mix that is modelled, and not to consider base legs closer than 8nm to the runway threshold.
These assumptions were felt to be conservative in the sense that we all agreed that these
events were near certain to happen. Thus, for example, no allowances are made in the fleet
mix for the aircraft that will replace the B737 and A320 family of aircraft. Similarly, there is
no consideration of procedures with very short final approach segments – aircraft are
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assumed to follow ground tracks that were already being flown and that would require little
or no change to existing upstream routings.
d. Agreement on Modelling Protocol
With regard to the modelling protocol, we agreed to the following.
Dr. Clarke and Mr. Bethwaite (in the role of reviewer) would:
•

Examine, through simulation, how aircraft and air traffic control performance, and noise
impact changes as a function of the location of the base leg and the speed and altitude
constraints that are placed at each way point;

•

Propose the best location for the base leg given the desire to minimize the noise impact
while at the same time providing safe and reliable aircraft and air traffic control
performance;

•

Develop the speed and altitude constraints for the RNAV RNP CDA procedures;

•

Provide aircraft trajectories that were suitable for input into the INM, and recommend a
scheme to the panel for adjusting the profiles of the aircraft that were simulated to best
represent the profiles of the aircraft that were not simulated.

Mr. Bourke and Mr. Malloch would:
•

Survey the major airlines currently operating at Christchurch International Airport to
determine the departure procedures being used by their flight crews.

Ms. Smith and Mr. Mestre (in the role of reviewer) would:
•

Develop INM inputs per the aforementioned agreement of the experts;

•

Run the INM to determine the noise impact as exemplified by contours.

III. Flight Procedures
a. Arrivals
RNAV RNP CDA procedures were developed for runways 02 and 20 using the Tool for the
Analysis of Separation and Throughput, TASAT (see Appendix E). A “straight-in” procedure
was developed for aircraft destined to the runway from an origin directly or nearly opposite
the direction of landing. Two “curved” procedures were developed for aircraft that would fly
along a base-leg before turning onto their final-leg (or final approach segment). The first was
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for an arrival with a base-leg that is 10nm from the runway threshold while the second was
for an arrival with a base-leg that is 12nm from the runway threshold.
The steps involved in achieving these objectives were as follows:
•

Two speed constraints were tested at each of the two waypoints considered (per the
modelling assumptions) as the intercept waypoint, i.e. the point where aircraft would
intercept the ILS glide slope –- one was placed 8nm prior to the runway threshold and the
other 10nm prior to the runway threshold. The speed restrictions tested at the 8nmwaypoint were 180 and 190 knots, while the speed restrictions tested at 10nm-waypoint
were 200 and 210 knots. All twelve aircraft type-waypoint location-speed restriction
combinations were simulated in a slight tailwind to determine whether the different
aircraft types would be able to slow down and be stabilized by 1,000ft -- the maximum
tailwind allowed during landing is 10 knots thus this is the worst-case wind condition for
slowing down. It was determined that all the aircraft types simulated would be stabilized
by 1,000ft with either a speed restriction of 180 knots at 8nm-waypoint or a speed
restriction of 200 knots at 10nm-waypoint.

•

The intercept waypoint was placed 10nm prior to the threshold as this would ensure that
the aircraft would be idle between 7nm and 10nm -- the region where thrust increases
would most affect the location of the Ldn 50 dBA contour. The key consideration here
was that there is always a risk when you place a speed restriction at a waypoint that the
aircraft might achieve the desired speed prior to reaching the waypoint. Consequently, the
throttle setting would have to be increased to maintain the desired speed. Thus, by
placing the intercept waypoint 10nm prior to the threshold, we ensure that “throttle ups”
would occur prior to that waypoint. Additionally, placing the intercept waypoint further
from the threshold ensures that any throttle increases would occur at a higher altitude, a
feature that reduces the likelihood that a “throttle up” would contribute to the Ldn 50
dBA contour.

•

For the straight in arrival and approach, different altitude constraints were evaluated at a
waypoint 18nm prior to the threshold (i.e. 8nm prior to the way point on final) with a
speed constraint of 240 knots for a scenario where there was a slight tailwind to
determine whether in this worst case wind condition for slowing down the different
aircraft types would be able to slow down to 200 knots by 10nm. Given that the altitude
constraint at the intercept waypoint was 3350ft MSL (the height of the glide slope at
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10nm), it was determined that the altitude constraint at the 18nm-waypoint should be
5,000ft MSL.
•

For the curved arrival and approach (i.e. with downwind-base-final legs) different
altitude constraints were evaluated at the intercept waypoint and the waypoint between
the downwind and base legs (placed 18nm prior to the threshold). Because of the turns,
the actual distance flown will be less, the altitude constraint at the intercept waypoint had
to be lowered. After several simulations, it was determined that the altitude constraint at
the intercept waypoint should be 3200ft MSL and at the 18nm-waypoint 4600ft MSL.

Arrivals to runways 11 and 29 were modelled as conventional arrival and approach
procedures in recognition of the facts that most of the operations on those runways would be
conducted in propeller aircraft and there is no instrument landing system on those runways.
b. Departures
The major airlines currently operating at Christchurch International Airport were surveyed to
determine the departure procedures being used by their flight crews. The results of the survey
are as presented in Table 1.
Table 1: Results of Survey of Departure Procedures at Christchurch International
Airport
Airline

ICAO Departure Procedure*

Air New Zealand

NADP 2 (Distant)

Pacific Blue

NADP 1 (Close)

QANTAS

NADP 2 (Distant)

Jet Connect (QF Domestic NZ)

NADP 2 (Distant)

*NADP 1 and NADP 2 are analogous to the older ICAO A and ICAO B noise abatement procedures, respectively.

As indicated, most carriers use a procedure designed to reduce the noise at locations that are
distant from the airport -- Noise Abatement Departure Procedure (NADP) 2. Thus, we felt
that every departure should be modelled as an NADP 2 given the preponderance of its use,
the fact that the NADP 2 is very beneficial for the specific population distribution around
Christchurch International Airport, and the option for a NADP 2 mandate to be implemented
to standardize departure operations at Christchurch International Airport.
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IV. Aircraft Profiles
a. Arrivals
TASAT was also used to generate profiles to runways 02 and 20 for three aircraft types -B737-800, B767-300, and B777-200 –- starting at 15,000ft above mean sea level and ending
50ft above the ground at the runway threshold. These were derived as follows:
•

The curved and straight arrival and approach were simulated for each aircraft type in a
headwind condition (which is the worst case noise as the aircraft will slow down early)
and for a landing weight that was three-quarters of the way between the operating empty
weight and the maximum landing weight – the effect of aircraft weight on performance
was evaluated and it was determined that this was a suitable weight.

•

It was determined that the profile for the straight in arrival and approach could be used
for the arrival and approach with the intercept waypoint 12nm prior to the threshold, as
the extra 2nm that must be added to the path to account for the greater distance to the
threshold (which will be used for trans-Tasman flights) is approximately equal to the
shortening of the path due to the turns.

•

The thrust profiles for the A320 and B737-700 (used as the equivalent aircraft for the
787-9) were derived by scaling the corresponding profile for the B737-800 based on the
relative values of idle and maximum continuous thrust as the shape of the thrust profiles
will be the same. The thrust profile for the B777-300 was similarly derived from the
profile for the B777-200. Note that the altitude and speed profiles were assumed to be the
same.

The profiles derived above were then appended with ground components (per Ms. Smith and
Mr. Mestre) that captured the landing and on-ground deceleration including the use of reverse
thrust.
b. Departures
The nominal NADP 2 (ICAO B) profiles within the INM were used for all departures as we
agreed that the profiles were accurate representations of NADP 2 operations.
c. INM Inputs
Default profiles were used for all arrival and departure operations except for the jet arrivals to
runways 02 and 20. The custom arrival profiles for jet aircraft destined to these two runways
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(modelled as either A320-211, B737-700, B737-800, B767-300, B777-200, and B777-300
aircraft) are shown in terms of speed, thrust, and altitude as a function of distance from
landing threshold in Figures 1 through 6. As is to be expected given the wide variability in
aircraft performance characteristics, there are throttle increases for some aircraft just prior to
waypoints with speed constraints as there is no way to optimize the speed constraints of a
single procedure for all aircraft. However, by design, the thrust level will be at flight idle for
all aircraft types between 8.5nm (approximately 16km) and 5.5nm (approximately 10km)
prior to the runway threshold.
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Figure 1: A320-211 Altitude, Speed and Thrust Profiles
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Figure 2: B737-700 Altitude, Speed and Thrust Profiles (Equivalent to 787-9)
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Figure 3: B737-800 Altitude, Speed and Thrust Profiles
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Figure 4: B767-300 Altitude, Speed and Thrust Profiles
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Figure 5: B777-200 Altitude, Speed and Thrust Profiles
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Figure 6: B777-300 Altitude, Speed and Thrust Profiles

15

V. Aircraft Ground Tracks
a. Overview
The ground tracks used in the modelling exercise were for the most part those that were
developed by Mr. Bethwaite as part of the RNP design effort of Airways New Zealand. The
exceptions were the base legs at 10nm that were added for arrivals to runways 02 and 20 from
either side of the final approach course (northwest and southeast of the airport); removal of
the 12nm base leg for arrivals from the southeast of the airport; and a slight modification to
the ground track for departures from runway 02 which will be explained in the discussion of
the departure tracks.
b. Arrivals
The ground tracks for the arrivals are depicted below in Figure 7. As may be seen, there is
only one base leg for arrivals from the southeast of the airport to runway 02 (the same is also
true for arrivals from the southeast of the airport to runway 20). The reason for this is that the
12nm base leg was only necessary for trans-Tasman arrival so it was not necessary to include
that base leg (with the associated extra track distance) for arrivals from the southeast of the
airport. This reduces the distance flown by aircraft arriving from that direction.

Figure 7: Arrival Ground Tracks
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c. Departures
The departure tracks for the departures are depicted in Figure 8. As mentioned in the
overview of this section, there is a slight modification to the departure tracks from runway 02
relative to the tracks that were developed by Mr. Bethwaite. Specifically, a fraction
(approximately 20%) of the aircraft departing runway 02, for destinations to the
north/northeast of the airport, deviate to the left of the extended runway centerline to avoid
populated areas to the northeast of the airport.

Figure 8: Departure Ground Tracks
d. INM Inputs
The ground tracks depicted in Figures 9 and 10 are the ground tracks that were input into the
INM. Both figures include backbone tracks that represent the nominal flight track and subtracks that represent the range of tracks that result from aircraft track dispersion.
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Figure 9: Arrival Ground Tracks as Input into INM

Figure 10: Departure Ground Tracks as Input into INM
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VI. Airport Movements
a. Overview
The number of airport movements per annum was determined from three perspectives.
Detailed calculations are provided in Appendix F.
First, we developed a simple model of the operations at Christchurch International Airport. In
this model, we assumed that the fleet mix within each 15-minute period of the day was as
forecast, but the sequence of arrivals and departures was assumed to be random to reflect the
fact that the actual sequence of arrivals and departures is often different from the scheduled
sequence of arrivals and departures due to the push back, taxi, and flight time variability. We
then computed the maximum number of operations that could be conducted in each 15minute period considering the air traffic control rules in New Zealand. This required
estimates of the time between each runway event. Some were readily available but others had
to be determined experimentally. For example, we measured the time between an arrival and
the subsequent departure on the same runway empirically during observations at the air traffic
control tower. Finally, we scaled up the current time of day schedule to the point where the
demand in one (or more) of the 15-minute periods was equal to the capacity. The resulting
schedule was therefore the maximum schedule assuming time of day variability in demand
was unchanged. We felt that this was a reasonable approach to estimating the overall capacity
because the location of Christchurch (and New Zealand in general) was such that it is highly
unlikely that there will be significant changes in the timing of flights.
Second, we considered the maximum number of operations that could be supported at
Christchurch International Airport given the planned terminal and gate layout in the 2025
timeframe, and the amount of time that each gate would be occupied by aircraft of different
weight classes.
Third, we determined the number of operations at other airports throughout the world with
one primary runway (or with one primary runway and a shorter crossing runway) where the
airport in question was operating at or near capacity. We then corrected for difference in the
time of day demand patterns at these airports and the time of day demand pattern at
Christchurch.
Based on all three approaches to estimating the number of operations, it was determined that
Christchurch International Airport, with an extension of runway 11/29 would be able to
support 175,000 scheduled operations per year.
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b. Allocation of Arrivals to Runways
Arrivals were initially allocated to runways as per the runway percentages originally
developed by Airbiz. Additionally, a modification was made for nighttime domestic jet
arrivals whereby 75% of these were assigned to runway 11 and 25% assigned to runway 02.
It was decided that during night time hours, lower traffic volumes and wind conditions would
allow most aircraft to be directed onto runway 11 thereby reducing the night time noise
impact on built-up areas under the main runway flight paths.
c. Allocation of Departures to Runways
Departures were allocated to runways as per the runway percentages originally developed by
Airbiz.
d. Adjustment to Runway 29 Operations
To account for the three-month period of the year when the dominant wind direction is
northwest the number of movements on runway 29 has been factored up. The runway
percentages used for the model assume the average usage per runway over a 12-month
period. However this does not represent the large seasonal variations that occur in
Christchurch. During spring, approximately 13% of all movements occur on runway 29
however the 12-month average is only 4.9%. Therefore for the purpose of producing
representative noise contours the total number of movements on runway 29 has been
multiplied by a factor of 2.65 (the ratio of 13/4.9). This increases the total annual movements
in the model from 175,000 to approximately 199,300.
e. INM Inputs
Table 2: Runway Operations Summary +
Runways Total Operations Summary
Runway
ID

Arrival
Operations

2
11
20
29
I02
I20
Totals

Arrival
Percent

Departure
Operations

Departure
Percent

T&G*
Operations

T&G*
Percent

Total
Operations

Percent
Of Total

38,984.0
14,311.3
30,939.7
8,662.3
-

42.0%
15.4%
33.3%
9.3%
0.0%
0.0%

21,866.1
19,576.2
30,409.1
30,785.7
3,810.1

20.5%
0.0%
18.4%
28.6%
28.9%
3.6%

-

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

60,850.1
14,311.3
50,515.9
39,071.4
30,785.7
3,810.1

30.5%
7.2%
25.3%
19.6%
15.4%
1.9%

92,897.3

100.0%

106,447.2

100.0%

-

0.0%

199,344.5

100.0%

* One Touch-and-Go = Two Operations

+ The number of arrivals is not equal departures because the peaking factor described above in section d affects departures more than arrivals resulting in more departures
than arrivals.
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Table 3: Runway 02 Operations
Runway 02 Annual Aircraft Arrival, Departure, and T&G Operations
Aircraft
Type

Arrival
Operations

Arrival
Percent

Departure
Operations

Departure
Percent

T&G*
Operations

T&G*
Percent

Total
Operations

Percent
Of Total

(1) A320-211
(2) 737800
(3) 737700
(4) HS748A
(5) DHC830
(6) 777200
(7) DHC8
(8) 777300
(9) 767300
(10) ATR42

14,011.3
7,540.7
5,394.5
4,275.2
2,968.9
1,770.7
2,493.9
296.2
164.7
67.9

35.9%
19.3%
13.8%
11.0%
7.6%
4.5%
6.4%
0.8%
0.4%
0.2%

7,037.6
3,672.7
5,394.1
2,143.7
744.3
1,770.6
625.2
296.2
164.7
17.0

32.2%
16.8%
24.7%
9.8%
3.4%
8.1%
2.9%
1.4%
0.8%
0.1%

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

21,048.9
11,213.4
10,788.6
6,418.9
3,713.2
3,541.3
3,119.1
592.4
329.4
84.9

34.6%
18.4%
17.7%
10.5%
6.1%
5.8%
5.1%
1.0%
0.5%
0.1%

Totals

38,984.0

100.0%

21,866.1

100.0%

0.0

0.0%

60,850.1

100.0%

* One Touch-and-Go = Two Operations

Runway 02 Annual Aircraft Arrival Operations By Time Period
Aircraft
Type

Day
Arrival
Operations

Day
Arrival
Percent

Night
Arrival
Operations

Night
Arrival
Percent

Total
Arrival
Operations

Percent
Of
Total

A320-211
737800
737700
HS748A
DHC830
DHC8
777200
777300
767300
ATR42

12,172.2
6,656.0
4,447.4
4,275.2
2,849.8
2,493.9
1,647.2
296.2
67.9

86.9%
88.3%
82.4%
100.0%
96.0%
100.0%
93.0%
100.0%
0.0%
100.0%

1,839.1
884.7
947.1
119.1
123.5
164.7
-

13.1%
11.7%
17.6%
0.0%
4.0%
0.0%
7.0%
0.0%
100.0%
0.0%

14,011.3
7,540.7
5,394.5
4,275.2
2,968.9
2,493.9
1,770.7
296.2
164.7
67.9

35.9%
19.3%
13.8%
11.0%
7.6%
6.4%
4.5%
0.8%
0.4%
0.2%

Totals

34,905.7

89.5%

4,078.2

10.5%

38,984.0

100.0%

Runway 02 Annual Aircraft Departure Operations By Time Period
Aircraft
Type

A320-211
737700
737800
HS748A
777200
DHC830
DHC8
777300
767300
ATR42
Totals

Day
Departure
Operations

Day
Departure
Percent

Night
Departure
Operations

Night
Departure
Percent

Total
Departure
Operations

Percent
Of
Total

5,989.6
4,281.5
3,241.0
2,143.7
1,647.0
714.5
625.2
296.2
17.0

85.1%
79.4%
88.2%
100.0%
93.0%
96.0%
100.0%
100.0%
0.0%
100.0%

1,048.0
1,112.5
431.7
123.5
29.9
164.7
-

14.9%
20.6%
11.8%
0.0%
7.0%
4.0%
0.0%
0.0%
100.0%
0.0%

7,037.6
5,394.1
3,672.7
2,143.7
1,770.6
744.3
625.2
296.2
164.7
17.0

32.2%
24.7%
16.8%
9.8%
8.1%
3.4%
2.9%
1.4%
0.8%
0.1%

18,955.8

86.7%

2,910.3

13.3%

21,866.1

100.0%
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Table 4: Runway 11 Operations
Runway 11 Annual Aircraft Arrival, Departure, and T&G Operations
Aircraft
Type
(1)
(2)
(3)
(4)
(5)

Arrival
Operations

HS748A
DHC830
DHC8
A320-211
ATR42

Totals

Arrival
Percent

Departure
Operations

Departure
Percent

T&G*
Operations

T&G*
Percent

Total
Operations

Percent
Of Total

5,770.7
4,007.4
3,366.2
1,075.4
91.6

40.3%
28.0%
23.5%
7.5%
0.6%

0.0
0.0
0.0
0.0
0.0

0.0%
0.0%
0.0%
0.0%
0.0%

0.0
0.0
0.0
0.0
0.0

0.0%
0.0%
0.0%
0.0%
0.0%

5,770.7
4,007.4
3,366.2
1,075.4
91.6

40.3%
28.0%
23.5%
7.5%
0.6%

14,311.3

100.0%

0.0

0.0%

0.0

0.0%

14,311.3

100.0%

* One Touch-and-Go = Two Operations

Runway 11 Annual Aircraft Arrival Operations By Time Period
Aircraft
Type

HS748A
DHC830
DHC8
A320-211
ATR42
Totals

Day
Arrival
Operations

Day
Arrival
Percent

Night
Arrival
Operations

Night
Arrival
Percent

Total
Arrival
Operations

Percent
Of
Total

5,770.7
3,846.7
3,366.2
91.6

100.0%
96.0%
100.0%
0.0%
100.0%

160.7
1,075.4
-

0.0%
4.0%
0.0%
100.0%
0.0%

5,770.7
4,007.4
3,366.2
1,075.4
91.6

40.3%
28.0%
23.5%
7.5%
0.6%

13,075.2

91.4%

1,236.2

8.6%

14,311.3

100.0%

Runway 11 Annual Aircraft Departure Operations By Time Period
Aircraft
Type

Totals

Day
Departure
Operations

-

Day
Departure
Percent

Night
Departure
Operations

0.0%

-
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Night
Departure
Percent

0.0%

Total
Departure
Operations

-

Percent
Of
Total

0.0%

Table 5: Runway 20 Operations
Runway 20 Annual Aircraft Arrival, Departure, and T&G Operations
Aircraft
Type

Arrival
Operations

(1) A320-211
(2) 737800
(3) HS748A
(4) 737700
(5) DHC830
(6) DHC8
(7) 777200
(8) 777300
(9) 767300
(10) ATR42
Totals

Arrival
Percent

Departure
Operations

Departure
Percent

T&G*
Operations

T&G*
Percent

Total
Operations

Percent
Of Total

7,751.0
4,377.5
6,163.8
3,306.7
4,280.4
3,595.6
1,085.4
180.4
101.0
97.8

25.1%
14.1%
19.9%
10.7%
13.8%
11.6%
3.5%
0.6%
0.3%
0.3%

8,389.9
4,378.4
1,295.7
3,307.1
449.9
377.9
1,085.5
180.5
101.0
10.3

42.9%
22.4%
6.6%
16.9%
2.3%
1.9%
5.5%
0.9%
0.5%
0.1%

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

16,140.9
8,755.9
7,459.5
6,613.8
4,730.3
3,973.5
2,171.0
360.9
201.9
108.1

32.0%
17.3%
14.8%
13.1%
9.4%
7.9%
4.3%
0.7%
0.4%
0.2%

30,939.7

100.0%

19,576.2

100.0%

0.0

0.0%

50,515.9

100.0%

* One Touch-and-Go = Two Operations

Runway 20 Annual Aircraft Arrival Operations By Time Period
Aircraft
Type

A320-211
HS748A
737800
DHC830
DHC8
737700
777200
777300
767300
ATR42
Totals

Day
Arrival
Operations

Day
Arrival
Percent

Night
Arrival
Operations

Night
Arrival
Percent

Total
Arrival
Operations

Percent
Of
Total

7,066.2
6,163.8
3,864.0
4,108.7
3,595.6
2,726.1
1,009.7
180.4
97.8

91.2%
100.0%
88.3%
96.0%
100.0%
82.4%
93.0%
100.0%
0.0%
100.0%

684.8
513.6
171.7
580.6
75.7
101.0
-

8.8%
0.0%
11.7%
4.0%
0.0%
17.6%
7.0%
0.0%
100.0%
0.0%

7,751.0
6,163.8
4,377.5
4,280.4
3,595.6
3,306.7
1,085.4
180.4
101.0
97.8

25.1%
19.9%
14.1%
13.8%
11.6%
10.7%
3.5%
0.6%
0.3%
0.3%

28,812.4

93.1%

2,127.3

6.9%

30,939.7

100.0%

Runway 20 Annual Aircraft Departure Operations By Time Period
Aircraft
Type

A320-211
737800
737700
HS748A
777200
DHC830
DHC8
777300
767300
ATR42
Totals

Day
Departure
Operations

Day
Departure
Percent

Night
Departure
Operations

Night
Departure
Percent

Total
Departure
Operations

Percent
Of
Total

7,140.5
3,863.8
2,625.0
1,295.7
1,009.8
431.9
377.9
180.5
10.3

85.1%
88.2%
79.4%
100.0%
93.0%
96.0%
100.0%
100.0%
0.0%
100.0%

1,249.4
514.6
682.1
75.7
18.0
101.0
-

14.9%
11.8%
20.6%
0.0%
7.0%
4.0%
0.0%
0.0%
100.0%
0.0%

8,389.9
4,378.4
3,307.1
1,295.7
1,085.5
449.9
377.9
180.5
101.0
10.3

42.9%
22.4%
16.9%
6.6%
5.5%
2.3%
1.9%
0.9%
0.5%
0.1%

16,935.4

86.5%

2,640.8

13.5%

19,576.2

100.0%
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Table 6: Runway 29 Operations
Runway 29 Annual Aircraft Arrival, Departure, and T&G Operations
Aircraft
Type
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

Arrival
Operations

HS748A
DHC830
DHC8
A320-211
737800
737700
777200
ATR42
767300

Totals

Arrival
Percent

Departure
Operations

Departure
Percent

T&G*
Operations

T&G*
Percent

Total
Operations

Percent
Of Total

2,520.0
1,750.0
1,470.0
1,375.2
717.7
581.0
190.7
40.0
17.7

29.1%
20.2%
17.0%
15.9%
8.3%
6.7%
2.2%
0.5%
0.2%

12,001.1
8,334.1
7,000.6
1,375.4
717.8
581.1
190.7
190.5
17.7

39.5%
27.4%
23.0%
4.5%
2.4%
1.9%
0.6%
0.6%
0.1%

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

14,521.1
10,084.1
8,470.6
2,750.6
1,435.5
1,162.1
381.5
230.5
35.5

37.2%
25.8%
21.7%
7.0%
3.7%
3.0%
1.0%
0.6%
0.1%

8,662.3

100.0%

30,409.1

100.0%

0.0

0.0%

39,071.4

100.0%

* One Touch-and-Go = Two Operations

Runway 29 Annual Aircraft Arrival Operations By Time Period
Aircraft
Type

Day
Arrival
Operations

Day
Arrival
Percent

Night
Arrival
Operations

Night
Arrival
Percent

Total
Arrival
Operations

Percent
Of
Total

HS748A
DHC830
DHC8
A320-211
737800
737700
777200
ATR42
767300

2,520.0
1,679.8
1,470.0
1,158.4
633.5
479.0
177.4
40.0
-

100.0%
96.0%
100.0%
84.2%
88.3%
82.4%
93.0%
100.0%
0.0%

70.2
216.7
84.2
102.0
13.3
17.7

0.0%
4.0%
0.0%
15.8%
11.7%
17.6%
7.0%
0.0%
100.0%

2,520.0
1,750.0
1,470.0
1,375.2
717.7
581.0
190.7
40.0
17.7

29.1%
20.2%
17.0%
15.9%
8.3%
6.7%
2.2%
0.5%
0.2%

Totals

8,158.1

94.2%

504.2

5.8%

8,662.3

100.0%

Runway 29 Annual Aircraft Departure Operations By Time Period
Aircraft
Type

VII.

Day
Departure
Operations

Day
Departure
Percent

Night
Departure
Operations

Night
Departure
Percent

Total
Departure
Operations

Percent
Of
Total

HS748A
DHC830
DHC8
A320-211
737800
737700
777200
ATR42
767300

12,001.1
7,999.8
7,000.6
1,170.6
633.4
461.2
177.4
190.5
-

100.0%
96.0%
100.0%
85.1%
88.2%
79.4%
93.0%
100.0%
0.0%

334.3
204.8
84.4
119.9
13.3
17.7

0.0%
4.0%
0.0%
14.9%
11.8%
20.6%
7.0%
0.0%
100.0%

12,001.1
8,334.1
7,000.6
1,375.4
717.8
581.1
190.7
190.5
17.7

39.5%
27.4%
23.0%
4.5%
2.4%
1.9%
0.6%
0.6%
0.1%

Totals

29,634.7

97.5%

774.4

2.5%

30,409.1

100.0%

Noise Contours

a. Overview
DNL noise contours were creating using INM version 7.0 and the inputs listed above. The
resulting contours were overlaid on a map of the Christchurch area as well as compared to the
contours in the existing District Plan.
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b. Contours
The DNL contours for operations at Christchurch International Airport when it is at capacity
of 175,000 scheduled operations are shown in Figure 11.

Figure 11: DNL Contours
c. Comparison to Existing Contours
The DNL contours and the corresponding contours in the existing District Plan are shown in
Figure 12. As may be seen, the contours that have been developed as part of this effort are
shorter in length and wider along the runway 02/20 axis, i.e. both to the northeast and
southwest of the airport, while longer to the northwest and shorter to the southeast of the
airport along the runway 11/29 axis. The reduction along the runway 02/20 axis is primarily
the result of the RNAV CDA arrival procedures, while the increase to the northwest is the
result of the nighttime usage of runway 11 for landings by jet aircraft and the heavy usage of
that runway by propeller aircraft.
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Figure 12: Comparison of DNL Contours to Existing District Plan
d. SEL 95 Contours
We were also cognizant of the guidance in the New Zealand Standard NZS 6805:1992
“Airport Noise Management and Land Use Planning” regarding sleep disturbance, and the
prior inclusion of the appropriate SEL 95 noise contours in the CIAL air noise boundary in
the current District Plans. Thus, in Appendix G, we provide SEL 95 contours for the noisiest
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nighttime operations on each runway and provide guidance as to whether and how these
contours should be used in addition to the Ldn 65 dBA contour to create an air noise
boundary that is consistent with existing practice.
e. Recommendations Regarding the Modelling and Use of Contours
We recommended that the noise contours be remodelled every ten years and that all
interested parties (e.g. Christchurch City and adjacent District Councils, Canterbury Regional
Council and CIAL) engage a team of experts to review the INM data using the latest version
of the INM. We further recommend that the City and District Plans utilise the previously
modelled contours between each of the remodelling exercises.
VIII.

Compliance with Noise Contours

The New Zealand Standard NZS 6805:1992 recommends that in addition to the noise
contours being used for land use planning around the airport, that noise from airport
operations are not to exceed the noise levels fixed by the noise contours. Clauses 1.4.1.2 and
1.4.2.2 imply that the noise levels should be measured at the Ldn 65 dBA contour and
calculated at the Ldn 55 dBA contour. A rule affecting this approach would normally be
included in the local authority District Plan.
There are, however, a number of uncertainties associated with the development of the
contours and with the monitoring of noise levels. Monitoring for compliance and any
subsequent constraint on airport operations will need to take these effects into account.
1. Measurement Uncertainty
Any outdoor noise monitoring system will experience measurement uncertainty due to
instrumentation variability and environmental effects. A standard method of describing
noise measurement sampling uncertainty is presented in Society of Automotive Engineers
(SAE) ARP 4721, Part 1, “Monitoring Noise and Operations in the Vicinity of Airports,”
SAE, 2006. Section 7, “Temporal Sampling, Computing Metrics, and Statistical
Techniques.” Overall measurement uncertainty is defined according to international
standards by the International Standards Organization (ISO) in its “Guide to the
Expression of Uncertainty in Measurement,” ISO, 1995. This guide is commonly known
as GUM. ISO is in the process of finalizing a standard specifically oriented to provide
standards for measuring and reporting noise levels around airports. That document is
called “Noise From Aircraft at Civil Airports,” and is known as ISO/DIS 20906 (Draft).
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Annex B includes the uncertainty associated with such factors as the Sound Level Meter
and the effects of ambient noise. These effects are reduced if a permanent well
maintained and calibrated system is installed, however an uncertainty of +- 1dB is
realistic for such a system.
2. INM Modelling Uncertainty
Computer modelling programs are not perfect – there are discrepancies between
predicted levels and actual levels experienced on the ground. A systematic uncertainty of
+- 1 to 2dB is estimated for the INM program.
3. Forecasting Uncertainty
The input provided for the INM program involves a number of forecasts or projections of
how the airport will be operating in the future. These include, projected numbers of
aircraft movements, forecasts of likely aircraft fleet mix, projected flight tracks and
navigational procedures etc. All of these projections involve a statistical uncertainty estimated to be +- 1 to 2 dB overall in this case.

The combined uncertainty of these three elements needs to be determined. While
mathematically the systematic errors should be additive, it is proposed that this is too
conservative in this case and the ‘root mean square’ method should be utilized. This
approach yields an overall uncertainty of +- 2dB.
We recommend that the District Plan airport noise rules incorporate the following:
•

The airport company shall provide an Annual Noise Report (ANR) with the results of
noise monitoring carried out near the Ldn 65 dBA noise contour shown in the District
Plan. The ANR shall also provide Annual Noise Contours (ANC) calculated using
the INM and records of aircraft operations and procedures over the year. The same
version of the INM that was used for producing the District Plan contours shall be
used to calculate the ANC.

•

The measured noise level shall not exceed Ldn 65 dBA at the Ldn 65 dBA contour.
If the monitoring position cannot be located exactly on the 65 contour, then the limit
shall be adjusted according to the INM contours.

•

The calculated Ldn 55 dBA contour shall be no larger than the Ldn 55 dBA contour
shown in the District Plan.
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•

Enforcement procedures shall allow a tolerance of +-2dB to allow for inherent
uncertainties.
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Appendix A Settlement Agreement

Appendix B - Environment Court Oral Decision

Appendix C
Clarification of Technical Matters Discussed in the Court Ruling
I.

Regarding Paragraph 20
In additions to adding the word "not" between “do” and “provide” in line 2, we believe we
should clarify that, while there is no ILS, VOR, RNAV, GPSS, etc. type approach provided
for runway 11 or 29, there are some very seldom occasions when although the cloud/visibility
precludes the more common Visual Approach, these runways must be used due to the wind
conditions (direction and speed) at the time. In this case aircraft make one of the established
"instrument" approaches to either runway 02 or 20 and then circle to land on runway 11 or 29
provided the cloud and visibility is sufficient for the circling maneuver. In this context if you
asked a Christchurch controller if they have an "instrument" approach for runway 11 or 29
they will reply in the affirmative. However, based the internationally accepted definition of
an instrument approach, there is no instrument approach to 11 or 29. Thus, we concluded that
the court intended to follow the internationally accepted definition.

II. Regarding Paragraph 21
We concur with Mr. Bethwaite’s assertion that the aim of a procedure designer is to provide
procedures which enabled aircraft to maintain as "clean" a configuration for as long as
possible. Thus, in the very best case, as far as the point where the gear is let down is
concerned, we concur that this could be delayed as close as 4 to 5 nm from the threshold.
However, the point at which the gear is let down is traditionally determined by the aircraft
operators (airlines and/or pilots) and is typically done at greater distances prior to landing.
III. Regarding Paragraph 25
We believe that the greatest reduction in "environmental effects" would be achieved by
providing CDA to a level that was almost guaranteed. I.e. the "biggie" is to eliminate level
segments at levels nominally below 10,000ft. The tracks provided by Airways are an
excellent basis on which to do this, as has been demonstrated by the resulting procedures that
were modeled.
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IV. Regarding Paragraph 27
a. Line 5
Based on the ICAO terminology for runway operations, the description should read
"departures off runway 02". Thus, it should not be described as “takeoff from the runway to
the north of the cross-runway point, which heads towards Kaiapoi.”
b. Line 6
We noted the fact that traditionally and currently aircraft track straight ahead after takeoff on
runway 02 for a significant distance before being cleared by the departure radar controller to
turn. The timing of such a turn is typically dependent on the climb ability of the departing
aircraft (the greater the initial climb rate the more likely the early turn). It is also a function of
different airline operating procedures (some not actually contacting departures radar until
passing about 1200ft in the climb). It is true that a greater percentage of aircraft have
destinations requiring a left turn off runway 02 but right turns are also very common as is
continuing straight ahead for 6 to 8 NM.
V. Regarding Paragraph 30
We noted that Airways currently operates a "neighbourhood friendly practise" whereby a
landing option of runway 29 is not offered or granted when the wind allows safe landings on
runway 20 or runway 02. The phrase used is "unless it is required for operational purposes
runway 29 should not be used for landings by medium and heavy weight category aircraft".
With reference to takeoffs on runway 11 this again is only an option if required for
operational purposes. Thus, runways 11 and 29 are only used when the wind dictates that they
are the only runways that that aircraft can use.
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Appendix D - Expert Panel Agreement

Appendix E
Tool for the Analysis of Separation and Throughput (TASAT)
TASAT has two components.

The first is a Monte Carlo simulation environment that has been

developed to predict trajectory variations of aircraft conducting CDA. The second is a separation analysis
methodology that has also been developed to determine the target spacing required at the intermediate
metering point. A brief description of the tool is given in this Appendix to facilitate understanding of the
analyses that were conducted.

I.

Monte Carlo Simulation Environment
For RNAV CDA, trajectory variations are generated in two ways. First, the flight path that is built by

the onboard FMS varies from flight to flight in response to variations in operating conditions. Second,
uncertainties encountered during the execution of the procedure cause deviations from the FMS-computed
flight path. Factors contributing to aircraft trajectory variations were identified as
• Aircraft type—differences in aircraft design and dynamics
• CDA descent path logic—difference in aircraft equipage and design
• Aircraft weight—variation due to demand and operational conditions
• Pilot technique—variations among pilots and pilot response randomness
• Weather conditions—predominantly variation in winds
To ensure simulation accuracy, careful consideration was given to the modeling of each of these
components. The central piece of the Monte Carlo simulation environment is a fast-time aircraft simulator.
The structure of the aircraft simulator is shown in Fig. E-1. The dynamics of the aircraft are determined
using a point-mass model based on non-steady-state equations of motion and is thus more accurate in
simulating wind effects than an ordinary point-mass model based on steady-state equations of motion. The
model for each aircraft type was developed based on aerodynamic data and installed engine performance
data provided by aircraft manufacturers. The autopilot, the autothrottle, and the FMS Lateral Navigation
(LNAV) and Vertical Navigation (VNAV) capabilities are also modeled. Given the same CDA procedure
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design, the FMS-computed VNAV path would vary with aircraft type and the flap schedule. The FMS
module in the aircraft simulator captures these differences.

Flap Schedule
Wind

Pilot Model

Engine
Data

FMS
Wind
Forecast

Autothrottle

Autopilot

Aircraft
Dynamics

Integration

Flap/Gear
Speed brake

Procedure
Definition

Aircraft
State

Fig. E-1 Aircraft simulator block diagram.
Because aircraft weight influences the FMS-computed VNAV path and aircraft performance, historical
data collected from airline operations were used to model the distribution of the aircraft landing weight.
A pilot agent is included in the aircraft simulator to control the extension of flaps, landing gear, and
speed brakes. For each aircraft type, the flap schedule in the corresponding aircraft operation manual [see
Reference E-1], or one tailored to the given procedure could be used. A pilot response delay model
obtained from a previous human-in-the-loop simulation study is included in the pilot agent [see Reference
E-2].
Winds are the most significant single factor affecting aircraft trajectories. Winds are modeled using
nominal profiles that reflect long-term statistical expectations, and short-term variations that reflect wind
changes between consecutive flights. A unique mode decomposition and autoregressive technique was
developed to model wind variations between flights [see Reference E-3].

Specific wind models are

developed using Aircraft Communications Addressing and Reporting System (ACARS) automated weather
reports by commercial aircraft as archived by the National Oceanic & Atmospheric Administration
(NOAA).
The Monte Carlo simulation environment can be used to simulate a given procedure hundreds of times
with different aircraft types and configurations under varying aircraft landing weights and wind conditions.
Pilot response time is randomly generated for each of the control actions. Assuming there is no direct
interaction between consecutive flights, each flight can then be simulated separately.
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II. Separation Analysis Methodology
The distance versus time diagram for a specific pair of trajectories conducting the same CDA is
depicted in Fig. E-2.

Assume that the leading trajectory and the trailing trajectory in the pair are

independent of each other. The minimum feasible spacing—the minimum spacing at the metering point
that assures the separation minima for the specific trajectory pair during the descent to the runway—can be
determined by moving the trailing trajectory in the direction parallel to the time axis (as indicated by the
arrow) until the separation minima (shown by the dashed curve) are satisfied without additional spacing. If
the actual spacing at the metering point is greater than the minimum feasible spacing for the specific
trajectory pair, the procedure can be executed without interruption. The separation minima curve shown in
the figure depicts the case where the separation minimum transitions from a larger radar separation
minimum to a smaller radar separation minimum (or to a pair-wise wake vortex separation minimum) as
the aircraft get closer to the airport, e.g. within 40 nm, as showing by the kink on the curve.

Along Track Distance
Intermediate Metering Point
Minimum
Feasible Time
Interval

Runway Threshold

Leading AC
Minimum Feasible
Spacing
Initial Position
of Leading AC Trailing AC

•• Protect
Protect against
against separation
separation
minima
minima
•• Minimum
feasible
Minimum feasible
spacing
spacing will
will be
be aa
probability
probability distribution
distribution

Time

Initial Position
of Trailing AC

Separation
Minima
From
Leading AC

Final
Spacing

Fig. E-2 Minimum feasible spacing.
It can be seen from Fig. E-2 that the minimum feasible spacing depends on the separation minima, the
location of the metering point, and the characteristics of both the leading and the trailing trajectories.
Although in the figure the trailing trajectory is positioned such that it touches the separation minimum at
the point when the leading aircraft is over the runway threshold, it is not necessarily always the case. The
touch point could very well be at a location prior to that point. For a large sample of independent trajectory
pairs, such as that would be obtained using the simulation described in the previous subsection, probability
densities functions (pdfs) of the minimum feasible spacings could be estimated. Those probability densities
are depicted schematically in Fig. E-2. In the figure, only the pdfs of aircraft sequences of type A leading
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type B and the sequence of type B leading type A are shown. The difference between these two sequences
as shown in the figure would occur when aircraft type B is from a weight class heavier than type A where
different pair-wise wake vertex separation minima would be used. The sequences with aircraft of the same
type are omitted for the sake of simplicity.

Probability Density

Target Spacing SI
Minimum Feasible
Spacing, p1
AC Type A – Type B
Minimum Feasible
spacing, p2
AC Type B – Type A

Spacing at Metering Point

Fig. E-2 Conditional probability method.
For a selected target spacing, the probability of uninterrupted execution is the integral of the pdfs from
zero to the target spacing. Note that the probability is actually a conditional probability as it is determined
for the condition when the spacing at the metering point is exactly equal to the target spacing. To find out
the proper target spacing, the vertical line in Fig. E-2 can be shifted to the left or right (as indicated by the
arrow) until the conditional probability is equal to a desired value (e.g. 70%). The method to determine the
target spacing using this conditional probability is thus referred to as the conditional probability method.
In reality, neither controllers nor automation are this precise. The spacing at the metering point subject
to a given target spacing would have a probability distribution itself as depicted by the thick gray curve
(adjusted traffic) in Fig. E-3. The thick black curve depicts the pdf of the spacing at the metering point
when there is no special target spacing imposed (unadjusted traffic). With the pdf of spacings in adjusted
traffic known, the total probability of uninterrupted procedure execution can be determined—by computing
the total probability for an infinitesimal slice of traffic and then integrating it from zero to infinity. The
total probability for an infinitesimal slice of traffic (the patched small vertical strip in Fig. E-3) is computed
by multiplying the conditional probability at that point by the area of patched small vertical strip. The
integration process is equivalent to finding the mean of conditional probabilities across all possible traffic
spacings. Interested readers are referred to Reference E-5 for the mathematical derivation of the total
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probability method. The method to determine the target spacing using the total probability is thus referred
to as the total probability method.

Probability Density

Target Spacing SI
Minimum Feasible
Spacing, p1
AC Type A – Type B

Minimum Feasible
Spacing, p2
AC Type B – Type A
A small slice of traffic
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Actual Traffic
Adjusted, pTa

Actual Traffic
Unadjusted, pT

Spacing at Metering Point

Fig. E-3 Probability under adjusted traffic flow.
The traffic throughput can be determined using the average time interval at the metering point. It is
expected that given a target spacing at the metering point, the final spacing at the runway threshold would
also be a probability distribution. Another specification of the traffic throughput, final separation buffer
can thus be defined as the mean of final spacings minus the corresponding separation minima in effect at
the runway threshold. The separation analysis methodology has also been extended to the use of multiple
sequence-specific target spacings [see Reference E-5].

E-1: UPS B757/767 Aircraft Operating Manual, Document: UPS33075, UPS Flight Publications, Louisville, KY, 2003.
E-2: Ho, N. T., and Clarke, J.-P. B., “Mitigating Operational Aircraft Noise Impact by Leveraging on Automation
Capability,” AIAA Paper 2001-5239, 2001.
E-3: Ren, L., “Modeling and Managing Separation for Noise Abatement Arrival Procedures,” Sc.D. Thesis,
Department of Aeronautics and Astronautics, Massachusetts Institute of Technology, Cambridge, MA, Sep. 2006.
E-4: “NOAA/ESRL/GSD Aircraft Data Web,” [online database], http://acweb.fsl.noaa.gov/ [retrieved 28 Aug. 2007].
E-5: Ren, L., and Clarke, J.-P. B., “A Separation Analysis Methodology for Designing Area Navigation Arrival
Procedures,” Journal of Guidance, Control, and Dynamics, Vol. 30, No. 5, 2007, pp. 1319-1330. DOI:
10.2514/1.27067.
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Appendix F
Capacity Analysis
I.

Runway Usage Analysis
We analyzed the runway operations at Christchurch International Airport to determine the
maximum number of operations that could be conducted in a period of one hour for the most
favorable runway configuration from a capacity perspective.
To do so, we first determined the probability that an event (departure or landing) of a given
fleet type will be followed by an event of another fleet type (in the form of Fleet Mix Matrix)
based on the forecast fleet mix in 2025. The resulting Fleet Mix Matrix (shown in Table F-1)
was developed assuming that the fleet type of an event is random, and was used throughout
our calculations to “weight” the actual times between a given pair of events.

Table F-1: Fleet Mix Input Data
Fleet Mix (Fraction)
heavy
0.13

large
0.37

medium
0.5

heavy
0.0169
0.0481
0.065

large
0.0481
0.1369
0.185

medium
0.065
0.185
0.25

Fleet Mix Matrix (Fraction)
heavy
large
medium

We then determined the amount of time between each event type on the runway based on the
observed runway occupancy times and the air traffic control rules in New Zealand, and
further weighing them according to the Fleet Mix Matrix above to determine the average
inter-event times. The calculations to determine the average inter-event times for a landing
followed by a landing, a landing followed by a departure, a departure followed by a landing,
and a departure followed a departure are shown in Tables F-2 through F-5. As you will see,
the average inter-event times for a landing followed by a landing is 95.9 seconds, a landing
followed by a departure 57.0 seconds, a departure followed by a landing 125.1 seconds, and a
departure followed a departure 75.3 seconds.
F-1

Table F-2: Average Inter-Event Time for Landing followed by Landing
Average Approach Speed (knots)
heavy

large

medium

145

125

115

heavy
4
3
3

Trailing Aircraft
large
5
3
3

medium
5
3
3

heavy
99.3
74.5
74.5

Trailing Aircraft
large
144.0
86.4
86.4

medium
156.5
93.9
93.9

Trailing Aircraft
large
6.9
11.8
16.0

medium
10.2
17.4
23.5

Separation Matrix (NM)
Leading
Aircraft

heavy
large
medium

Separation Matrix (seconds)
Leading
Aircraft

heavy
large
medium

Separation Matrix (seconds weighted by fraction)
Leading
Aircraft

Summary

heavy
1.7
3.6
4.8

heavy
large
medium

95.9 seconds before each landing

Table F-3: Average Inter-Event Time for Landing followed by Departure
Runway Occupancy (seconds)
heavy
large
medium

70
55
55

Separation Matrix (seconds weighted by fraction)
heavy
heavy
1.2
large
2.6
medium
3.6
Summary

large
3.4
7.5
10.2

57.0 seconds before each departure
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medium
4.6
10.2
13.8

Table F-4: Average Inter-Event Time for Departure followed by Landing
Average Approach Speed (knots)
heavy

large

medium

145

125

115

heavy
4
4
5

Trailing Aircraft
large
4
4
5

medium
4
4
4

heavy
99.3
99.3
124.1

Trailing Aircraft
large
115.2
115.2
144.0

medium
125.2
125.2
125.2

Trailing Aircraft
large
5.5
15.8
26.6

medium
8.1
23.2
31.3

Separation Matrix (NM)
Leading
Aircraft

heavy
large
medium

Separation Matrix (seconds)
Leading
Aircraft

heavy
large
medium

Separation Matrix (seconds weighted by fraction)
Leading
Aircraft

heavy
1.7
4.8
8.1

heavy
large
medium

Summary

125.1 seconds before each landing

Table F-5: Average Inter-Event Time for Departures followed by Departure
Separation Matrix (seconds)
Leading
Aircraft

heavy
large
medium

heavy
120
60
90

Trailing Aircraft
large
120
60
90

medium
120
60
60

Trailing Aircraft
large
5.8
8.2
16.7

medium
7.8
11.1
15.0

Separation Matrix (seconds weighted by fraction)
Leading
Aircraft
Summary

heavy
large
medium

heavy
2.0
2.9
5.9

75.3 seconds before each departure
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The overall maximum capacity was then determined by further weighting the four inter-event
times according to a random occurrence of departures and landings. As can be seen, the
average time between operations is 86.4 seconds, which translates into 41.7 operations per
hour.

Table F-6: Overall Capacity Calculation
Fraction Departures

Leading
Operation

Leading
Operation
Summary

0.59

Departures
Landings

Trailing Operation
Departures
Landings
0.3481
0.2419
0.2419
0.1681

Departures
Landings

Trailing Operation
Departures
Landings
26.21193 30.25802124
13.776205
16.11524132
86.4 seconds between operations
41.7 operations per hour

We then scaled up (in a same way that Airbiz did) the current hourly traffic breakdown of
scheduled operations to the point where the maximum hourly demand was equal to the
maximum capacity that had been derived. The resulting hourly traffic breakdown is shown in
Table F-7. As can be seen, Christchurch International Airport will be able to handle 456
scheduled operations per day, which corresponds to 166,440 scheduled operations per annum.
We recognized that this average value could be slightly higher with changes to the fleet mix
and time of scheduling, so we conducted sensitivity analyses based on the greatest possible
change in both of these factors and determined that the runways could at the most support
175,000 operations per annum. Note that this value does not include general aviation
operations that are typically conducted such that they do not interfere with the scheduled
operations. Thus, the total number of operations could be as high as 225,000 operations.
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Table F-7: Hourly Operations Breakdown
Departures

Future Schedule
Arrivals
Operations
0
4
4
0
2
2
0
0
0
0
0
0
0
0
0
0
0
0
8
0
8
15
9
24
9
9
18
25
17
42
9
11
20
11
8
19
11
21
32
13
9
22
15
15
30
17
19
36
15
15
30
17
9
26
15
17
32
19
21
40
15
13
28
6
11
17
8
10
18
0
8
8
228
228
456

II. Gate Usage Analysis
The Terminal Master Plan 2023 developed by Airbiz for CIAL has 20 gates for jet aircraft
(10 international, 4 swing gates, 6 domestic) as well as 12 gates for turbo prop aircraft. To
determine the number of operations these gates can support, we first define the gate
utilization time as the time that an aircraft is scheduled to spend “on gate” plus the time
before and after when the gate cannot be used because either the aircraft is blocking the ramp
area near the gate or the aircraft’s arrival or departure is delayed. If we then assume fairly
optimistic gate utilization times of 90 minutes for international jet gates, 75 minutes for swing
gates, 60 minutes for domestic jet gates, and 45 minutes for turbo prop aircraft, then the gates
can support 510 operations in the 16 “effective” hours of operations per day, which
corresponds to 186,150 departures (372,300 operations) per annum. Note that these values are
for the case where all gates are scheduled for use every minute of a 16 hours per day, which
is highly unlikely given the typical usage patterns at airports, thus the true gate-based
capacity will be less than the value determined here.
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III. Comparison with Other Airports
We compared the operations at Christchurch International Airport with other airports in the
region (such as Sydney International Airport prior to its runway expansion project) and
globally (such as San Diego International Airport which is one of the busiest single runway
airport in the world). After making adjustments for differences in fleet mixes and air traffic
control rules (separation requirements in the US are less than in New Zealand and Australia)
we determined that Christchurch International Airport could potentially support between
200,000 and 230,000 total operations per annum including general aviation operations that
can “fit in between” scheduled operations because they do not take up much runway time and
do not have scheduling constraints at other airports.
IV. Summary
Based on the analyses above, we must logically conclude that the runways are the
constraining resources, and that the infrastructure at Christchurch International Airport can
support 175,000 scheduled operations per annum and 225,000 total operations (including
general aviation operations) per annum.
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Appendix G
Use of SEL 95 Contours in Setting Air Noise Boundary
I.

Overview
The expert panel understands that the Air Noise Boundary currently defined in the
Christchurch City Plan is the combination of the calculated Ldn 65 dBA contour and
calculated Sound Exposure Level (SEL) 95 dBA contours for individual aircraft movements
during nighttime hours.
If this approach is retained when revising the Air Noise Boundary then it is appropriate that
the SEL contours are also remodelled. Therefore as part of this remodelling exercise the SEL
95 dBA contours for the noisiest aircraft movements during nighttime hours have been
calculated.
The noisiest, regular nighttime events in the remodelled scenario are the Boeing B767-300
movements on runways 02, 20 and 29. The noisiest regular event on runway 11 is an A320
arrival. The following figures illustrate the calculated SEL 95 dBA contours for these events.
In summary, these SEL contours are smaller than the Ldn 65 dBA contour in the runway
02/20 direction. In the runway 11/29 direction, the B763 SEL contour is larger than the Ldn
65 dBA contour and would therefore be superimposed on the Ldn contours.
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II. SEL 95 dBA Contour for A320 Arriving on Runway 11

Figure G-1: SEL 95 dBA Contour for Nighttime A320 Arrival on Runway 11.
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III. SEL 95 dBA Contours for B767-300 Movements on Runways 02, 20, an 29

Figure G-2: SEL 95 dBA Contours for Nighttime B767-300 Movements
on Runways 02, 20, and 29.
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Air Noise Contour Re-evaluation Initial Submission
To Environment Canterbury Draft Long-Term Plan 2018-28

1 This submission to the Environment Canterbury Draft Long Term Plan 2018-28 is submitted on behalf
of a group of submitters some of whom raised the same re-evaluation of what is now known as the air
noise contours issue, as part of the Christchurch Council Draft District Plan. It became very obvious that
both CIAL and CCC were extremely reluctant to carry out the promised and indeed required air noise
contour re-evaluation. Judge Hassen has indicated that as the air noise contours and the associated
rules impact across Regional Council Boundary’s that this matter is essentially Regional. He failed to
include this work stream into the District Plan and as a result of this guidance we now seek that the
Environment Canterbury Draft Long Term Plan include this work stream and that it be given a high
priority.
2 The information outline below provides background information that was submitted to ECAN as part
of submissions around earthquake recovery and the Regional Development Plan (RDP). Submitters
assert that as owners of land adjacent to Christchurch International Airport, it is of great significance
that their land use is being controlled by the harshest regime of land use controls in the world. However
in balance submitters also expressed their support for the Airport core aviation roles to prosper. The air
noise contours that facilitate this régime were developed from an agreement that arose out of an
Environment Court hearing process, known as the Experts Agreement. This agreement included a
requirement that the entire process that generated the current air noise contour lines would be reevaluated every ten years. This requirement is intended to ensure the balance between desired Airport
business continuity protections and adjacent land owner land use restrictions, determined by the air
noise boundary, is based on actual accuracy around the two main input data variables from which the
contours are derived. Refer Appendix One page 27 (e).
It is this required re-evaluation that is being sought.
3

Re-evaluation of Existing Air Noise Contours (Background information)

3.1 While researching documentation relating to the creation of the existing noise contours submitter
David LAWRY became aware of the Experts Agreement that was signed on 25th October 2007. This
agreement arose from and Environment Court Hearing proceedings, and formed the critical decision
making instrument from which the hearing proceedings were resolved. Following repeated formal
requests to Christchurch City Council (CCC) for the actual agreement documentation they were
eventually obtained. To our knowledge this agreement is not mentioned in any planning document
that Council was working to, prior to LAWRY’S referencing to it in Plan Change 84 hearings. It is our
opinion that the agreement to carry out this re-evaluation every ten years, therefore due in 2017,
had effectively been buried and that it would not have been raised at all unless LAWRY had done so.
Council representatives initially indicated that this agreement was not binding on them and were
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dismissive of including an immediate re-evaluation in the current process. During the Christchurch
City Council Draft Plan hearing this stance modified to Council and CIAL indicating they might carry
this re-evaluation out in 2018 or 2019, but no firm commitment has resulted. A simple agreement
between the parties based on earthquake recovery needs would enable the entire re-evaluation to
be completed in a matter of weeks from its commencement.
3.2 I refer the Panel to the Experts Agreement documentation at Appendix One.
3.3 The agreement is prescriptive in identifying the entire agreed methodology. All of the data sets used
in the original process and to be used in future re-evaluations are identified and agreed. The
software needed to carry out the evaluation is also agreed and exists in an update version.
Therefore the re-evaluation is largely a simple exercise of inputting current data. That data is also
not difficult as the noise profiles of the currently used fleet are available. Even the Acoustics expert
who was the Chair of the experts group (J.P. CLARKE) that developed the agreement methodology
could quickly reengage in the process, he is familiar with current issues having given evidence on
behalf members of this submitter group during the Christchurch District Long term plan process. The
sole barrier is CCC and CIAL lack of will. There are no other known barriers to having the parties
simply agree to have the process carried out immediately, as it is a standalone agreement and doing
so does not breech Regional plan requirements. An accurate set of air noise contours would only be
a matter of weeks away.
3.4 It is also our opinion that the immediate re-evaluation of the existing contours presents an
important recovery opportunity.
3.5 One of the major criticisms of the current RDP is its failure to free up sufficient new safe land for
residential, commercial and other development. This opportunity goes to the very heart of that
failure, while presenting the very real prospect of actually going some way towards resolving it.
There are literally hundreds of acres, of very safe, desirable land being excluded from development
due to the hugely out of date and inaccurate air noise contours. Only re-evaluation can objectively
quantify the actual amount of land but refusal to grasp such an opportunity is to the detriment of
recovery objectives.
3.6 Maintaining restrictions based on inaccurate data is simply inefficient and ineffective in terms of
RMA outcomes. Desiring to expand activity exclusions and restrictions under these out of date
contours, in full knowledge that they are highly inaccurate is quite frankly lacking in the professional
ethical conduct required.
3.7 The entire RDP seeks to generate a recovery plan based on accurate high quality information that
will generate the best possible outcomes in terms of the RMA and recovery investment. While the
“absurd” (quote Prof JP CLARKE expert evidence Council Plan hearing), 50dBA contour and
associated new noise sensitive avoidance rules debate, which acts to exclude investment and
development opportunities for all except CIAL, can be simply put to one side in this re-evaluation
process. It is important to note that no other jurisdiction in the world has found justification to
implement development activity avoidance rules at this ridiculously low noise level of 50dBA. CCC is
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a part owner of CIAL and in receipt of millions of dollars of dividends annually. These facts simply
point to motive for not doing the contour re-evaluation immediately and the need to address
conflict of interest concerns.
3.8 In that 2007 expert’s evaluation process, the experts found that, the CIAL and Marshal Day
submitted data, that informed the Council approved Contours, was so inaccurate that an overall
reduction of 24% of the then current contours resulted.
3.9 That 24% contour reduction directly led to extensive development of new residential housing in
Rolleston. Development that had prior to the re-evaluation been excluded due to the 50dBA land
planning exclusions. That significant residential building was approved as a direct result of this 2007
agreement, with absolutely no harm resulting to CIAL operations, needs to be given significant
weight by current decision makers.
3.10 One of the two major variables used in the agreed modelling methodology is the actual aircraft
fleet noise profiles. Existing air noise contours are largely based on the actual noise profiles of the
B737, B767 and B777 aircraft (scaling of the B737-800 was used to simulate the A320s actual noise
profile producing even further inaccuracy). This mix of profiles is no longer relevant. The profiles of
the vast majority of aircraft arriving and departing from Christchurch International Airport today are
orders of magnitude quieter. With the 787 Dreamliner now becoming incorporated into various
airline fleets seen as a real ‘game changer’. It is purported to be in the order of 15 dBA Ldn quieter
than the existing quite quiet fleet of aircraft. It is reasonable to predict that inputting the present
day aircraft fleet noise profiles would have a significant impact on reducing the current air noise
contours alone.
3.11 The second major variable in the agreed modelling methodology is the number of aircraft
operations that represents the actual total capacity of the Christchurch International Airports
runways. This more contentious major variable, also in need of update, was estimated in 2007, at
175,000 scheduled aircraft operations per annum and 225,000 total operations per annum. Experts
agreed this represented the absolute capacity that CIA runways could accommodate. The panel
should note that this analysis included taking into account then proposed upgrade of the East, West
runway that is yet to be completed. (Refer Experts Agreement at Appendix F of that document
Capacity Analysis page F-6). Discussions with the Chair J.P CLARKE has indicated that this variable
was always intended to be revisited, however at the time strong opposition from CIAL
representatives meant that this was the figure that allowed an agreement to be arrived at.
3.12
The agreement gave CIAL strong protection while ensuring adjacent land owners were
promised possible future relief from the land use restrictions, through objective re-evaluation using
the prescribed and agreed process in ten years’ time. This was therefore seen as a win, win. The ten
years are now up. CIAL have enjoyed the benefits but it seems now are very reluctant to carry out
the required re-evaluation, as it seems are its owner CCC.
3.13 The current contours have been developed using the figures in 9.11 of the Experts Agreement
document as the input data. Therefore it is important to note that the present contours represent
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that absolute capacity of CIA runways and are already providing, curfew risk protection, no matter
how unlikely that sanction would be, at a level of the Airports total runway capacity. (Note: for
any curfew to actually be imposed Christchurch City Council would have to show the will to actually
investigate complaints and impose such a sanction onto its own company. For the last decade
Council have simply referred noise complaints back to CIAL, totally abdicating their responsibility to
police air noise pollution. CCC has attempted to justify this position by deferring to a By Law that
CIAL wrote, relating to airport noise, which has subsequently been found to be inappropriate
initially, by the Commissioner of PC84 and then Judge Hassen in the District Plan hearings process.)
3.14 Investigation of the current scheduled aircraft operations is helpful in assessing if this level of
protection is reasonable and represents a reasonable balancing of CIAL business risk mitigation and
adjacent land owner’s development aspirations. It is submitted earthquake recovery land use needs
should be paramount.
3.15
Information supplied by CIAL Manager Rhys Boswell indicated that in 2014 the Scheduled
aircraft operations numbered 50,633 having fallen from 2010 scheduled flight operations of 54,668
representing approximately a 4000 reduction due largely to earthquakes. We understand that
scheduled flight operations have returned to 2014 levels.
3.16 Marshall Day documentation has talked to a current figure of 70,000, during the Christchurch
District Plan hearings, but it is unclear if that is Scheduled flight operations or total flight operations
how this figure has been arrived at is also not transparent.
3.17 Auckland International Airport in its strategic plan is projecting 70% growth over the next 20
years. I submit that CIA’s growth will be significantly lower than this. Putting that projected growth
debate aside and accepting a level of 70,000 scheduled flights and accepting 70% growth is achieved
by CIA in the next twenty years the scheduled flights twenty years out would be 119000, or 56,000
fewer than the currently used 175,000. The question arises therefore is it reasonable to continue to
provided business continuity protection via contours at a level set at 175,000 air movements when
even exaggerated growth estimations predict that movements of 119,000 will be achieved in twenty
years’ time? Or is Earthquake recovery and other land use development a more reasonable RMA use
decision. These questions should be left to the new Panel of Experts but the re-evaluation should be
carried out as required and given high priority
3.18 Putting Earthquake recovery needs ahead of all others an immediate re-evaluation of the
contours presents a real opportunity to utilize desirable safe land currently being restricted from
reasonable use. Natural justice demands contours are accurate especially given the draconian
adverse impact on land owner’s activity choices
4
The sought remedy is that the Air noise contour re-evaluation be carried out in 2018 in
accordance with the Experts Agreement, and that it be carried out with independent acoustic
expert oversight. (To clarify this last point CCC has simply accepted the acoustical opinion of
Marshal Day Limited the acoustical firm engaged by CIAL for many years. At the District Plan
hearings this obvious conflict of interest was raised by our submitter group and Judge Hansen
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directed CCC to engage an independent acoustics expert. Mr. Chiles was engaged who then
proceeded to reject Marshall Day assertions and agreed in principal with Professor CLARKE the
international expert our submitter group had engaged. Despite Judge Hansen’s direction CCC
continued to rely on Marshall Day effectively undermining their expert, and in our view exhibiting
contempt.
The above information seeks to inform ECAN representatives who may have little to no knowledge
of this Experts Agreement. We believe there is intent for this Experts Agreement to be ‘forgotten’ by
those parties who have exhibited avoidance to engage. However the re-evaluation requirement is
clear. CIAL has enjoyed the benefits of the Agreement for in excess of ten years. The time has come,
as was envisaged at the time of the signing in 2007 for the re-evaluation to be carried out. Judge
Hassen advised that this matter was Regional in nature and acting on that advice we seek that this
work be incorporated into the ECAN RDP and carried out in 2018.
Advice from ECAN Chief Financial Officer is that this submission can be directed to the Air Quality
part of the plan in order to get this re-evaluation actually included into a work stream.
For clarity we desire to be heard on this matter and indicate our desire to meet with Councillor’s in
Christchurch.

Appendix One: See attached document (Expert Panel Report in the Matter of Several appeals against
the proposed Selwyn District Plan under Clause 14 of the First Schedule of the Resource Management
Act 1991) sent alongside this email/document.

Submitters signatures and contact details are listed below

Page 5 of 7

Submitter Signature’s and contact details

David LAWRY 500 Yaldhurst Road
RD 6
Christchurch 7676

Ph 0272348119

walk143@hotmail.com

David BASTIN

9 Chilvers Way
Christchurch 8051

Ph 021312312 davebastin@xtra.co.nz

22/3/18

John Sugrue

311 Wooldridge Rd
Christchurch 8051

Ph 03 3595056

22/3/18

johnsugrue@xtra.co.nz

22/3/18

Gerrit Venema 37 Fairford Street
Christchurch 8051

Ph 03 3598007 gerrytvenema@gmail.com

22/3/18

Mike Marra

Ph 021 02577893

jmmarra@xtra.co.nz

22/3/18

Ph. 03 3429243

family.campbells@xtra.co.nz

22/3/18

35 Skydale Drive
Christchurch 8051

Bruce Campbell 542 Yaldhurst Road
RD 6
Christchurch 7676
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Neil Blair is currently in Australia and the above signature and contact details have been emailed in
order to meet deadline timings. Email = nblairoffice@gmail.com Ph 61 41316773 address is
217 Johns Road and 58 Hussey Road
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From:
Sent:
To:
Subject:
Attachments:

shirley truck <walk143@hotmail.com>
Sunday, 25 March 2018 10:13 p.m.
Mailroom Mailbox
Submission to ECAN Draft long Term Plan 2018-28
Signitor for ECAN submission03252018.pdf; Water Pollution Risk from the Activities of
Christchurch International Airport.docx; Replacement plan engine testing.docx

This submission is from David LAWRY
There are three attachments that make up this submission the first is the scanned signature of the
submitter
The second is the actual submission itself and the third is Appendix one to the submission
Please acknowledge receipt of all three
Thank you for your assistance
For clarity and as indicated in the submission I wish to be heard before the Councillors on this matter
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APPENDIX ONE

Note: This appendix one forms part of a submission from submitter David LAWRY relating to
concerns about the risks associated with CIAL liquid waste disposal from all of its core aviation
and non‐core commercial activities at Christchurch International Airport.
Appendix one outlines the in excess of 30 years of the most significant air noise pollution being
generated in the Canterbury Region and how both CCC and CIAL have maneuvered to avoid any
actual at source mitigation of this pollution.
The premise is that as these two organisations have behaved in the outline manner, over many
years avoiding any at source mitigation of that pollution. Than real concerns should be held by
ECAN and the general population around their willingness and actual actions taken to ensure all
waste liquids originating from CIAL business aviation or non‐aviation are being monitored and
treated in a manner consistent with ensuring that no harm is being done to the quality of
Canterbury’s water systems.

Christchurch International Airport Engine testing Timeline.

Aircraft engine testing has taken place at the Christchurch International Airport
(CIA) for over 30 years. It takes two main forms. The first is where the engine
being tested has been removed from the plane and is tested in a purpose built
building that has been designed to mitigate the noise and odour adverse
environmental impacts. This relates largely to jet engines. These noises, since the
building of the Ground Run up Enclosure has been mitigated from what had
previously been very sever air noise pollution.
The second relates to the testing of engines that remain fixed to the plane. The
plane is parked at the airport wherever the airport manager sees fit and is
basically throttled up and down as the test requires for long durations, often
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exceeding thirty minutes. This type of engine testing has been called “ground
running” testing or “on wing” engine testing. It remains unmitigated at source.
It is this second form of engine testing that produces extreme noise, for long
durations, often at night, that generates complaints from as far away as the Port
Hills.
Christchurch City Council admits that for many years no records were kept of the
number of these complaints, which were simply referred to CIAL and ignored.
CIAL also admits its failure to record these complaints.
It is true to state that this on plane engine testing has been and remains the
largest source of air noise pollution impacting the North West part of Christchurch
and can be heard over very large areas of the City.
Despite this very significant, frequent and prolonged source of noise pollution
and regardless of numerous complaints, Christchurch City Council (CCC), who are
the majority shareholders of CIAL have not only failed to require this activity to be
mitigated but has actively stalled the addressing of this noise pollution over many
years. As recently as 2017 CCC worked actively against submitter group requests
for at source mitigation, preferring a régime of engine testing contours, that re‐
victimises the noise recipients rather than requiring a ground run up enclosure be
built that would mitigate the noise originating from the commercial activities of
CIAL and Air New Zealand.
I will now outline the CCC planning history relating to Engine testing.
Pre 1989‐ All engine testing at Christchurch International Airport was allowed by
CCC without any regulatory rules at all. Given that CCC is the regulatory body that
is tasked with policing adverse environmental pollution impacts this is perverse.
Especially given that the noise impact of engine testing was very significant and
was often carried out at night. A large number of complaints were derived from
this testing but both CCC and CIAL failed to keep accurate complaint record.
Certainly no mitigating action was taken.
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From the 18th of December 1989 up until 2017, engine testing noise was totally
controlled by a By‐Law written by CIAL unopposed by CCC which allowed engine
testing to be carried out at such place and in such manner, as shall be approved
in writing by the airport manager before the test commences. The only
restriction was that engine testing could not take place between 2300hrs and
0600hrs, unless the testing is necessary to provide an urgent scheduled flight.
This exemption was routinely taken advantage of with virtually no objective
scrutiny.
This régime only came to its still unacceptable modification following protracted
submissions by myself and a submitter group at the Christchurch District Council
Long Term Plan hearings in 2017. Both CIAL and CCC vigorously opposed the
sought changes and any at source air noise mitigation. The By law régime was
found By Judge Hassen to be totally inappropriate as will be outlined later in
this time line document. Sadly however no at source air noise pollution
mitigation has resulted.
In 1996 possibly realizing the inappropriateness of the engine testing activity
being completely controlled by the above By‐law, CCC initiated Council Decision
Number 5 as part of then proposed new City Plan. It was titled:
Provisions for the Control of Noise.
At 1.1 of that decision document under the heading Terms of Reference the
following is articulated.
The decision relates to submitters and further submitters who seek decisions on
the following policies and rules in the proposed City Plan:
Volume 2, Statement of Objectives, Policies and Methods
Policy 4.2.8 “To achieve a low ambient level of noise in the City and the
Protection of the environment from noise that can disturb the peace, comfort or
repose of people to the extent that this can be controlled by limiting levels of
sound.”
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Policy 4.2.9 “To set down ambient sound levels, based on the existing
satisfactory sound levels, taking account of the receiving environment, with
requirements for compliance with such levels.”
Policy 4.2.10 “To provide maximum sound levels to enable uses emitting noise
to design activities to reach the desired ambient levels, and recipients to protect
themselves against such levels.”
During this process a large number of submitters opposed Airport Engine testing
activities due to the very significant adverse noise impact it generated, especially
at night, where it adversely impacted on sleep. Most called for the activity to be
controlled seeking at source noise mitigation if the activity was to be allowed.
There was a real public expectation that at last the issue would be correctly
addressed by CCC.
Council reporting officers Mr. R Nixon Team Leader (City Plan), Mr. T Moody
Principal Environmental Health Officer and Mr. R Malthus Environmental Health
Officer addressed airport engine testing at CIA, specifically in their officer report’s
to this decision, number 5, recommending limits to the noise levels that engine
testing generated.
In their view, it was very clear that this was the appropriate place for this
excessive noise pollution issue to be addressed.
One reason was that Section 326 of the Resource Management Act defines
“Excessive Noise” as “any noise that is under human control and of such a nature
as to unreasonably interfere with peace, comfort and convenience of any person
(other than a person in or at the place from which the noise is being emitted) but
does not include noise emitted by any‐
(a) Aircraft being operated during or immediately before or after flight; or
(b) ‐‐‐‐‐‐‐‐
Hence the Act contemplates excessive noise from the normal operation of aircraft
immediately before or after flight, such as landings and take off, and provides a
specific exclusion aimed at enabling the core airport activities of landings and take
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offs. However, it is very clear that the exclusion does not extend to excessive
engine testing noise arising from the distinctly different engineering activities.
This is an important point as engine testing is an activity that generates “excessive
noise” and is subject to the need for mitigation, if it is to be allowed at all. CCC
town planners are well aware of this and as the regulatory body tasked with
controlling excessive noise saw Council Decision Number 5 as the correct way to
address it.
What actually happened is, suddenly and after evidence relating to engine testing
had been heard, the hearings panel Council Chairman Councillor COX, in my view
perversely, decided to remove engine testing noise from the scope of Decision 5.
The reason cited was “due to the Council’s position as major shareholder in CIAL,
and the need for related submissions on the airport to be dealt with together”
(page 2 point 1.2 of the Decision Number 5 Council Decision document).
As one of the submitters at the time, I can advise that this totally disempowered
submitters, who for many years had suffered disturbed sleep due to engine
testing activities.
Had the Council suddenly realized it owned CIAL, or was some other influence
brought to bear on this decision?
Interestingly, Kenneth McANERGNEY, CIAL Airport Planner at the time, addressed
the Hearing Panel with regards to CIAL’s further submissions in support of Air
New Zealand Engineering Services Ltd and the Board of Airline Representatives of
New Zealand (BARNZ) on matters relating to noise provisions of the proposed city
plan.
His evidence is particularly enlightening.
At point 6 he states:
“At CIA aircraft maintenance, operations are carried out most nights of the week
on aircraft involved in scheduled domestic and sometimes international
movements. These procedures often involve aircraft being tested on the
completion of various types of maintenance work.”
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At point 7 he states:
“In years gone by, the testing of aircraft after such maintenance procedures
referred to as “ground running”, often resulted in complaints being made to the
Airport Authority, the Airlines concerned, the Control Tower, the Rescue Fire
Service and in fact anyone connected with the Airport who would pick up the
phone. I have been told that on some occasions the Airport Director at that time,
Mr. Hugh McCARROLL, was often rung late at night and roundly abused by people
who were annoyed by what seemed to be unneeded, unwarranted, endless
running of aircraft engines.”
There is no doubt therefore that the level of complaints engine testing activities
generated were very significant.
The reality is that engine testing, especially that carried out at night, still
generates complaints, but most are aware that CIAL and CCC simply take no
action at all, believing their commercial activities are more important than their
neighbors’ sleep.
Now comes what I believe to be the real reason why engine testing was removed
from the scope of Council Decision Number 5.
At point 10 of his evidence, McCARROLL points out the importance of the large
dedicated, highly trained team of aircraft engineers stating “It goes without saying
that the income derived by the airlines concerned for this work is not
inconsiderable. A large part of this income then contributes to the economy of
the City of Christchurch.”
At point 12 he continues “If for any reason this aircraft maintenance work could
not be carried out in Christchurch it would have to be done in Auckland and this
would be a great loss in terms of employment and income for the City of
Christchurch.”
Having set the commercial impact scene he then states at point 23 of his
submission to the panel, the following.
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“It is also my opinion, that the noise rule as proposed in the Planner’s report is
unnecessarily restrictive as it would not permit some engine testing which
currently takes place” What had been proposed was a maximum noise level of
49dBA at night which would allow for sleep, but certainly not engine testing even
at idle levels, let alone full power testing as desired, and actually taking place.
Finally, in his summary McANERGNEY recommends to the Hearings Panel that this
particular matter be placed to one side and dealt with when the matters relating
to the Airport, its zone, its designation, its impact on the surrounding area etc., is
dealt with at a later time.
The CCC Hearings Panel of Councillors ignores all the submitters, its own Officers
Report, and simply removes the matter from the scope of Decision Number 5.
CCC who controls Plan Change scoping decisions simply uses its power to remove
this obviously in scope pollution from the scope of what was the appropriate plan
for the matter to be addressed.
Clearly, the commercial value of the activities associated with airport engineering
and subsequent engine testing won over the CCC Hearings Panel. The fact that
the CIAL’s neighbours would have to put up with further sleepless nights was
simply discarded.
As a result of this decision the status quo remained with engine testing continuing
as it had done for many years.
It is important to realize that this testing occurred very frequently. I refer you to
the a table of engine testing between 2300 and 0600hrs from January 1996 until
November 1996 that was actually produced by McANERGNEY in this hearing It
shows, that in that year engine testing took place at total of 310 times.
There were 121 occasions where engine testing for periods between 10 to 20
minutes took place and 104 other occasions where engine testing took longer
than 20 minutes, in fact for as long as required, often for well in excess of an
hour.
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In the month of May 1996 there were 49 engine testing occasions. Five were 0‐5
minutes duration, 10 were between 5‐10 minutes, 13 between 10‐20 minutes and
21 were in excess of 20 minutes duration.
This air noise pollution took place between, 2300hrs – 0600hrs, and all totally
under the sole discretion of the Airport Manager.
(Source: Table of Ground Running 2300‐0600 only January to November 1996)
produced by Kenneth McANERGNEY CIAL Airport Planner at Appendix Four of his
submission to Christchurch City Plan Decisions Number 2)
Complaints from as far away as the Port Hills were received.
CCC, the regulatory body, tasked with monitoring and requiring mitigation of
excessive noise pollution and its impacts, showed no sense of urgency at all in
carrying out either of these regulatory roles.
September 1998: Council Decision Number 2
Christchurch International Airport and Airport Noise Issues
It takes a further two years, of interrupted sleep, before engine testing is briefly
discussed again, this time in Council Decision Number 2. This decision relates to a
number of CIAL desired planning changes, with engine testing awkwardly tacked
in amongst those.
As pointed out by Robert Nixon Team Leader, (City Plan) at point 1.2 of his
Officers Report on Submissions to this decision, titled City Plan Hearings
Committee CIA and Airport Noise Issues, it was decided that because the City
Council is the major stakeholder in CIAL, and Council staff consulted with CIAL
during the preparation of the rules, it was considered necessary to appoint a
commissioner to hear these submissions (and subsequent hearings involving the
airport, including requested urban rezoning).
David W. COLLINS, acting as Hearings Commissioner, was appointed by CCC to
hear and report on these matters. Hearings were completed on 21 September
1998.
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In Plan Change 2, the following terms of reference are set, allowing the next
round of failure to address engine testing excessive noise:
Terms of Reference of Plan Change 2
Policy 6.3.7 (Part 6, Urban Growth‐ page 6/9
“To ensure that urban growth does not occur in a manner that could adversely
affect the operations of city airports”
Policies 7.8.1, 7.8.2 (Part 7, Transport – pages 7/20, 7/21)
7.8.1 “To provide for the effective and efficient operation and development of
Christchurch International Airport.”
7.8.2 “To minimize nuisance to nearby residents through provisions to mitigate
the adverse noise effects from the operations of the Christchurch International
Airport.”
Policy 13.3.1 (Part 13, Rural ‐ pages 3/13, 13/14)
“To ensure development of dwellings takes into account the impacts of the
operations of Christchurch International Airport, particularly noise effects.”
(In addition some general submissions summarized under the “Statement of
Issues” (Volume 1) and under “Urban Growth” (Volume 2) relating to the
International Airport are dealt with here.
Very noticeably the terms of reference did not specifically state that this plan
change would determine engine testing noise issues. Also the original
submitters to Council Decision 5 complaining of engine testing noise issues were
not individually notified. Engine testing noise had effectively been sidelined.
Council Decision number 2 is 63 pages long; the summary of main changes
recommended fails to even mention engine testing and certainly makes
absolutely no changes to the then status quo with regards to this issue.
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It is very interesting to identify the few points that were made, in the main
document, relating to engine testing, which I submit clearly exhibits the bias
favoring CIAL that was at work.
At points 2.47, 2.48 and 2.49, 2.50 the following comments were made by this
Commissioner:
2.47 “Another alternative, or part alternative discussed at the hearing was the
possibility of imposing limits on the noise generated by the airport. This was
raised by several submitters. There is an obvious logic in requiring the generator
of any adverse environmental impact to address the issue. The matter was not
fully argued at the hearing because there was no submission specifically seeking
imposition of such controls.”
Obvious logic stated by the Commissioner but simply not progressed?
2.48 “It can be noted however that the New Zealand Standard NZS6805:1992
“Airport Noise Management and Land Use Planning” is firmly based on the dual
approach of controlling development around airports and controlling the total
amount of noise generated by each airport. Witnesses such as Mr. Goodwin from
National Environment Noise Service and Mr. Fletcher from the Board of Airline
Representatives of New Zealand expressed strong support for the principles of
the standard but had not appreciated that the Proposed City Plan does not in fact
address the second issue.
Why not?
In my view, given the huge issue engine testing noise has been over a number of
years, the fact that this proposed city plan did not address the controlling of the
total amount of noise generated by CIA, is yet another example of CCC simply
ignoring this issue in favor of the development aspirations of the company it
owns.
2.49 Collins makes the following comment relating to airport generated noise: “It
will be more than 10 years before growth in air traffic will make this an issue so it
can be argued that this matter can be left for the next city plan. But in my
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assessment there is an important principle involved. The New Zealand Standard
envisages a two‐handed approach: the air noise boundary and the outer control
boundary are to be set on the basis of projected traffic (numbers and types of
aircraft), but once set these boundaries are also intended to act as limits on
airport noise – the airport is not to generate more than 55dBA Ldn at the outer
control boundary. In my assessment people affected by airport noise and special
restrictions will be more accepting of these if there are reciprocal controls on the
airport.”
Yet none are actually set and the CIAL provided projected air traffic movements
are simply accepted. These have proven to be hugely exaggerated.
2.50 As already noted, no submissions sought such a rule in accordance with the
NZS 6805 recommendations so no decision is required now. I do recommend,
however that if at any time before the next district plan review a variation or
change to this plan in relation to airport noise matters is initiated, consideration
be given to implementing the other fundamental part the of NZS 6805 approach.
The perfect opportunity to address the noise generated by engine testing is put
aside and stalled for a further ten years. All the focus of Council Plan Change 5
then returns to development restrictions around the airport as desired by CIAL
and totally away from the desires of its neighbours to have uninterrupted sleep at
night. No mitigation at all is even considered.
Having raised the two arms of the NZS 6805 Standard, CCC had a duty to ensure
both were enabled. CCC simply walks away from the duty it has to act without
bias, and further stalls the entire engine testing noise is this time for a proposed
10 year period.
Returning to the Council Decision 2 document at page 25 point 3.12, two
important policies are discussed.
Policy 7.8.1 “To provide for the effective and efficient operation and development
of the Christchurch International Airport” and
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Policy 7.8.2 “To minimize nuisance to nearby residents through provisions to
mitigate the adverse noise effects of the operations of the international airport”.
These two policies are expressed jointly and share the same explanation and
reasons, however only the first policy is ever emphasized and action taken to
implement its intent, policy 7.8.2 is it seems is totally avoided and its intent time
and time again fails to be implemented.
This planning arena is anything but efficient or effective in terms of the RMA.
Returning to the decision document relating to Council Decision number 2 at
point 3.12
Interestingly, CIAL made further submissions trying to have Policy 7.8.2 altered to
relate only to “new” nearby residents (refer point 3.17 Council Decision Number 2
page 26‐27) this was accepted in part with the following comment. I certainly
accept that the primary impact of the policy will be on new residents, but it is not
exclusively so. Accordingly, I recommend that the decision sought be accepted in
part by amending the explanation and reasons for the policy to make it clear that
the policy is primarily aimed at minimizing nuisance to new residents but will also
have some impact on existing residents.
A point arises here relating to due process in the operation of these hearings. It is
often broken by CCC, in allowing the frequent further submissions, originating
from CIAL.
Further submissions are only permitted to either support or oppose an existing
submitter’s point. Such submissions are not permitted to have totally new
intentions introduced into the debate. However, in this example the Independent
Commissioner not only allows this “new” word that totally changes the intent of
Policy 7.8.2 but partially allows it. Further evidence of bias is exhibited.
I raise this point just to show the levels CIAL go to in altering definitions word by
word while trying to avoid any requirement to actually mitigate engine testing
noise at source.
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At point 4.72 of Plan change 2 a submitter D.R. Hean argues for a purpose built
facility to mitigate on aircraft engine testing. Commissioner Collins makes the
following comments.
“I believe from the evidence provided that CIAL should install some sort of
structure to battle engine testing, when it is practical to take aircraft to such a
facility. The question now though is whether this should be a requirement of the
plan.”
He then, sadly, goes on to say “I am also concerned that the evidence did not
provide me with a sufficient technical basis to define the nature of the structure
which would be required. Consequently, while urging CIAL to seriously consider
making the investment in a suitable structure to contain engine testing noise (in
addition to the ANZES facility for testing engines removed from aircraft) I
recommend that this submission be rejected.”
So it was up to this poor submitter to design the appropriate facility was it? All
the Commissioner had to do was require CIAL to provide an appropriate facility to
mitigate excessive aircraft engine testing noise. But no that was simply not going
to be an outcome on this Commissioners watch was it?
At point 4.78 submitter: B. Tewnion’s, submission is commented on by the
Commissioner: “The submission specifically complains about aircraft testing and
CIAL’s alleged indifference to noise problems and states “ “… they could not have
cared less…”
Mr. Tewnion’s submission does raise the importance of controlled engine testing
at the airport, and together with others, counters the liberal provisions sought by
ANZES, but as no specific change is sought to the text of the Plan, I recommend it
be rejected.
At point 4.79 other submitters, Yaldhurst and Districts Association and Federated
Farmers, states that the Airport Company is creating the noise hazard and;
“Why should they be able to run aircraft for long periods at the west end of the
north‐west runway with no effort to prevent noise or fumes, or, on those quiet
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north‐west airs or still days when any aircraft noise can be heard all over the city,
that they should stop testing altogether”.
The Commissioner makes the follow comments, “the safe operation of aircraft is
inextricably linked to maintenance activities and the need to ensure aircraft are
safe for the travelling public means that testing cannot be suspended during
particular climatic conditions. I have discussed the possibility of a structure being
erected to baffle noise at paragraph 4.72 above. I recommend that this decision
sought be rejected.
The dismissive tone adopted by the Commissioner towards submitters relating to
engine testing noise is obvious. He simply ignores the large number of
submissions relating to the requirement to mitigate the noise pollution the engine
testing activity generates. He makes absolutely no enforceable recommendations
at all requiring CIAL to do anything. As a result the 1998 By‐Law enabling engine
testing remains unchanged.
CIAL continues on wing testing as it sees fit. To this day no noise mitigating
structure for off wing testing has been built. CCC has abdicated its responsibility
to ensure this excessive noise hazard if it is to be allowed at all, is mitigated in a
reasonable and real manner.
Sections 9 and 32 of the RMA require land owners rights to be recognized and
where regulatory intervention is justified, a balancing of these land owners’ rights
with the needs of others, in this case CIAL’s. This balancing is absent.
Excessive noise pollution from the engine testing activity is ignored by CCC the
regulatory authority tasked with policing such pollution.
Council Decision 2 resulted in absolutely no change of then existing behaviours
being imposed on CIAL with regards to engine testing noise pollution. No
mitigation of engine testing noise at all was required.
The decision also removed the ability of any of CIALs’ neighbours to have the
engine testing noise matter revisited until a variation or new city plan was
initiated. Plan Change 84 should have provided the next opportunity to do so.
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I will now explain how CCC planners again moved to stall the ability of submitters
to do so.
On Monday the 22 of Jul 2013 Plan Change 84 is advertised by the Strategy and
Planning section of CCC
The following explanation is contained in the web based advertisement under the
following heading.
Plan Change 84 Review of the Special Purpose (Airport) Zone
A plan change is proposed to provide a clear policy framework for managing
development in the Special Purpose (Airport) zone (SPAZ), and will review the
activities permitted within the zone. Particular consideration will be given to
decisions on resource consents for non‐airport related development in Dakota
Park, the precedent these have set and the inappropriateness of an ad‐hoc
approach to further non‐airport related development.
A series of six questions along with the answers is then outlined under a heading
Frequently Asked Questions.

Q1: What is proposed Plan change 84?
Christchurch City Council is reviewing the provisions in the City Plan for
Christchurch Airport land, and is proposing a plan change to clarify objectives,
policies and rules in the Special Purpose (Airport) Zone.
This proposal is referred to as Plan Change 84.
Q2: Why is Plan Change 84 needed?
The Special Purpose Zone in the current City Plan is for activities clearly associated
with the operations and associated function of the airport and aviation. However,
over time the airport has evolved in scale and the range of associated activities.
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Non‐airport‐related activities have been granted consent to operate, particularly
since 2009 and in the Dakota Park development.
There is a need for clarity on permitted activities.
Christchurch International Airport Limited is concerned that there is not enough
certainty around future development of airport land.
Q3: What does the proposed Plan Change aim to achieve?
The key elements of the proposed Plan change are to provide:
Clear objective and policy statements to guide future use of land.
Clear separation, of activity areas within the zone based around aviation activities
(e.g. runways), terminal activities and freight‐service activities.
Specific rules limiting activities within the activity areas.
Q4 What does the proposed Plan Change not cover?
Airport operations, e.g. takeoffs and landings
Airport noise
Use of the land surrounding the airport area.
A CCC Town Planner, who I have identified, decided to remove airport noise
issues from Plan Change 84. I made an immediate objection to this decision.
Clearly, this is a variation to the existing plan and in fact a plan change, therefore,
airport noise issues, especially those activities generating noise in the SPAZ should
have been included. Only CIAL and CCC stand to benefit from its exclusion.
Despite requests, no reasonable explanation for removing airport noise issues
from the scope of Plan Change 84 has been given by CCC.
I made in depth submissions at the PC84 hearing relating to airport noise issues
and engine testing specifically. I made it very clear that I did seek this pollution to
be remedied by way of mitigation.
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Noise is fundamental to all issues arising from CIAL development aspirations. It
uses the world’s harshest noise sensitive activity exclusion level of 50dBA under
air noise contours, to limit all of its neighbours’ development aspirations. An
activity noise restriction level used nowhere else in the world but approved by
CCC. It continues to expand the activity restrictions imposed on adjacent land
owners. Enjoys absolutely no CCC required noise restrictions on its own business
activities within the Airport Purposes Designated land yet is the Districts major
source of air noise pollution originating from its commercial engine testing
activities with total immunity from prosecution by the regulator of this pollution
CCC.
It is very clear that airport noise issues should have been addressed in the section
32 Evaluation Report. They certainly were in the section 42A report.
At Point 41 page 14 of the Commissioner decision on PC84, he finds “that noise
provisions within the SPAZ are within the scope of this decision and I agree with
the section 42A report, which describes the relevant noise considerations as
“Whether the plan change generates additional noise effects for neighbour’s and
whether the uses proposed within the zone are suitable in terms of the airport
noise environment”(Para 5.18 s42 report)
The fact remains that putting aside additional noise effects, current engine testing
noise has simply not been addressed.
At point 44 he states “It is anticipated that updated provisions relating to aircraft
engine testing will be inserted into the Plan in the near future” I understand this
to mean that this will be addressed in the Replacement District Plan either by way
of policies and rules or conditions on the designation.
Yet another stalling move, this time to not address engine testing noise in PC84
the current process, as it is going to be addressed in the future. Is a decade of
stalling not sufficient?
From research I determined that one reason why no conditions on engine testing
applied to the designation and /or the SPAZ was because the matter is addressed
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in the Christchurch International Airport By‐laws Approval Order 1989. This is an
Order in Council under the Airport Authorities Act 1966. Section 52 is headed
“Stationary engine testing”. This limits circumstances where testing can occur
between the hours of 2300 and 0600 hours, but seems to provide considerable
flexibility as to where testing is permitted to occur with accountability to the
“airport manager” rather than the Resource Management Consent Authority.
It was my submission that advised the hearings commissioner of this fact. The
reasons why this by‐law still remains have been detailed in this document. It was
clear and eventually accepted by CIAL that they had repeatedly breeched this by‐
laws conditions especially with regards to the requirement to report to the airport
manager on the reasons for engine testing between 2300hrs and 0600 hrs. Again
CCC the regulator of air noise pollution simply watched on taking no action at all
about complaints other than referring them to back to CIAL.
CIAL have refused to mitigate engine testing noise within their existing designated
boundary despite early advice from Commissioners to do so. CIAL lobbying and
CCC process assistance has repeatedly, stalled any move to have this excessive
noise mitigated in a manner that requires its company to take action.
At point 46 of the Commissioners report to PC84 he states
“The further legal submissions from CIAL addressed the scope issue in relation to
trade suppliers, as did the reply from Mary O’Callahan, but neither commented
on the engine testing issue. “I consider that it is inappropriate for an activity with
significant potential noise effects such as engine testing to be controlled only by
way of a 1989 By‐law. PC 84 should have been an appropriate vehicle to address
this matter, if it is accepted that the home for this is the SPAZ as opposed to the
designation which is what is currently inferred in section 13.2.8.”
At last a Commissioner that gets it. Alas no.
At point 47 he states
“Having said this, addressing this now through PC 84 does not meet the tests of
the Motor Machinists case and PC 84 has been explicit that this will be addressed
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in the “near future”. I therefore, find that this is out of scope of PC 84 but it adds
further weight to the need for the SPAZ/designation to be revisited as part of the
Replacement District Plan process.
The point here is that if CCC employees corruptly, or mistakenly, exclude noise
issues from the scope of PC 84 when very clearly they should not have been so
excluded, it becomes a circular argument for the Commissioner to find the matter
to be out of scope, citing case law such as the Motor Machinists case.
The fact is that engine testing even though it is an activity occurring in the SPAZ
has been rules to be out of scope of PC84.
While this could be appealed the obvious next step is to address engine testing
noise in the Replacement District Plan Process.
Christchurch City Council Replacement District Plan Hearings 2015‐ 2018:
A group of submitters including myself made a submission that to this process
requesting that at source mitigation should be the first form of mitigation before
land planning processes such as CIAL proposed engine testing contours were
considered.
What then transpired was eighteen months of litigation and hearings with the
following outcomes.
Judge Hansen the Chair of the Hearings panel, before he recused himself from
Airport related hearings, required CCC to engage an independent acoustics expert
following our submitter Group establishing that CCC had relied solely on Marshall
Day acoustics data over many years. Marshall Day acoustics is the acoustical firm
CIAL has engaged also over many years. CCC has failed to recognised let alone
mitigate that Expert evidence conflict of interest. For the regulator to simply
accept the expert engaged by its company and not test his assertions objectively
is a governance failure, yet the Holding Corporation Board has been totally silent
on the matter. For example Marshall Day has asserted that aircraft engine testing
is not industrial noise, which should be measured by a stricter Leq metric. Day
modified this stance but preferred the Ldn metric, and then for the absolute
19

benefit of his client CIAL Day has created an Ldn seven day average metric. This
metric actually averages the air noise pollution over the entire number of hours
across a week; hence the polluter gains a benefit from this measure when no
engine testing is taking place that can then be used to average down the noise
impact over the hours engine testing is taking place. CCC has allowed this
perverse measure to remain totally unquestioned.
When forced by the Judge to engage an independent acoustics expert that expert
Dr. Chiles advised CCC that this was an inappropriate metric confirming the
evidence of Professor CLARKE the internationally renowned aircraft noise expert
our submitter group had engage. CCC failed to modify its stance and continued to
rely on Marshall Day’s opinion in contempt of the Judges directions.
CIAL supported by CCC then refuted expert evidence from Prof CLARKE that the
level of technology in the field of Ground Run Up Enclosures (GRE) had reached
the stage that virtually any level of noise containment could be obtained and that
a four sided GRE at an approximate cost of $10million would almost completely
mitigate the entire on wing engine noise including the more aggressive noise from
American military aircraft servicing Antarctic Operations.
The following quote is from CLERKES evidence to the hearings panel on 16
February 2016.
43 CIAL has proposed the use of a 7 day rolling average DNL that shall not exceed
65dB at five engine testing compliance monitioring positions (ETMCPs).
44. There is no basis for this metric in the acoustics literature, and thus no way for
anyone to judge a priori whether ground run up noise ( on wing engine testing)
noise that satisfies the proposed limit will be acceptable. In fact, it would be
unwise for any entity, especially a public entity, to utilize a metric for which there
is no basis in scientific literature.
45 Ground run‐up noise would be better managed through a local noise
ordinance as would be applied to any industrial noise. Such local noise ordinances
generally use a shirt term measure of noise exposure such as Equivalent Noise
Level Leq, or percent of time above a noise level such as noise level exceeded for
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50% of the time. The time period used for noise ordinance compliance is usually
in the range of 15 minutes to 1 hour, capturing just the run up‐noise and not
averaging the run up noise over 24 hours or greater with a night penalty.
This world leading experts’ advice is ignored.
Given that the profit Air New Zealand and CIAL make annually is in the hundreds
of millions of dollars this air noise pollution mitigation opportunity should present
as a one off normal business cost of the highly profitable aircraft engineering
business. Unfortunately they prefer to regularly disturb the sleep of literally
thousands of their neighbours in the small hours of the morning and seek even
more draconian engine testing land use restrictions of the very victims of that
noise pollution.
As if using this Ldn seven day averaging matric was not sufficient Air New
Zealand, CIAL and CCC all then seek that the loudest noise source, the American
Planes servicing Antarctic operations be exempted from any noise calculations,
and the introduction of engine testing land use restrictions that when first
presented covered most of the city.
The outcome has been that our submitter group was successful in having the By‐
Law found to be totally inappropriate. Also a total noise level has been achieved
with a measuring requirement placed on CIAL. However as indicated the
measuring metric is one that very significantly enables the offending polluter, is
not appropriate for industrial noise and includes the total exemption from the
process of the loudest actual pollution. No at source mitigation, the statutory
required standard for offending polluters is mandated. Perversely the victims of
this pollution are then further victimised by new restrictions on their land use
being applied via new engine testing activity restriction contours.
Ten million Dollars would build a four sided Ground Run up Enclosure that would
allow not only the engine testing activity for all aircraft but undisturbed sleep for
all of CIALs neighbours. CIAL, Air New Zealand and CCC the air noise pollution
regulator all lack the will, to provide or require this mitigation and are complicit in
the continuation of what is the worse air noise pollution in Canterbury.
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The fact remains that Section 16 of the RMA requiring every occupier of land to
adopt the best practicable option to ensure that the emission of noise from that
land does not exceed a reasonable level is being breeched. The ground Run Up
enclosure is the best practicable option and the only one that mitigates this
pollution at source as required by this section.
This then is the timeline to 2018. In Canterbury big business is protected from
mitigating air noise pollution by the very regulator of such pollution. If that’s the
situation with air noise what confidence can ECAN and in fact anyone have that
the at source mitigation of waste liquids originating from CIAL and its core
aviation and non ‐core aviation commercial businesses is actually occurring?
The sought independent review, given that water quality it is ECANs highest
priority will I have no doubt will establish further mitigation failure.

D.M LAWRY

I
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Water Pollution Risk from the Activities of Christchurch International Airport

1. This submission to the Environment Canterbury Draft Long Term Plan 2018‐28 relates to
a real concern that due to the very unusual planning régime that Christchurch
International Airport Limited (CIAL) enjoys with its part owner Christchurch City Council
(CCC), that insufficient scrutiny of the environmental hazards arising from waste water
and waste chemical disposal is being maintained. Due to the positioning of the
International Airport natural barriers to this risk are also significantly reduced elevating
the potential for serious contamination to the health of the waterways feeding into
Christchurch District.
2. This submitter along with a wider group of submitters have come to realize that a very
real conflict of interest is alive and well with regards to regulatory roles between CCC
and CIAL development growth. This is further compounded by the fact that CIAL enjoys
a planning régime, which due to its interpretation of its “Airport Purposes” Designation
status enables it to almost totally avoid all resource consenting requirement’s that other
developers are required to undertake. While this designation was in fact awarded to
CIAL for very limited specific airport aviation purposes, due to lack of robust CCC
scrutiny, it has now grown to mean virtually any development CIAL designates it to
mean. Furthermore that designation has at law lapsed. These may sound like
contentious statements but the facts will eventually prevail despite CCC and CIALs joint
opposing positions. An already lapsed designation cannot simply be rolled over as has
taken place in the recent District Long Term Planning Process.
3. Putting that contentious debate totally aside, the fact remains that under this Airport
designation régime CIAL progresses all of its aviation development and non‐aviation
related development by outline planning processes. This greatly reduces the robustness
of objective scrutiny of the planning process. Resource Consents are simply not required
as CIAL basically tells CCC what it intends to do via a CCC appointed Commissioner. It
also dramatically decreases the timeline for approval and actual development of a very
wide range of land development projects. This has evolved to the stage where CIAL now
earn more from non‐core property development than its core aviation development
business streams. CCC’s ability to robustly scrutinize and make requirements that
ensure the wider environmental risks are correctly mitigated is greatly reduced.
Furthermore due to the fact that CCC receives millions of dollars of annual dividends
from CIAL conflict of interest around environmental protection risks can and have
arisen. To support this comment a timeline of the history and recent developments
arising from Aircraft on wing engine testing, that generates the most significant air noise

4.

5.

6.

7.

pollution, usually in the early morning hours, in the Christchurch District and CCC’s
response to that pollution has been be outlined. Refer Appendix One.
The learning is those past behaviors from the same organizations are highly predictive
of current and future behaviors unless strong culture interventions have occurred.
Bluntly put if CCC are prepared to allow CIAL and its customers to generate the worst
air noise pollution in the entire District over decades and totally abdicate its statutory
role to police that pollution then what confidence can anyone have about pollution
controls related to under‐ ground liquid waste pollution, originating from the same
organization.
What has now evolved at Christchurch International Airport is basically a new mini city,
overnight accommodation and numerous food outlets have emerged as have business
premises so far detached from aviation roles as to be selling farm machinery, storing
electronic data including CCC data, and a shopping Mall complete with supermarket.
Next will be large format retailing maybe a Bunnings will be landing soon. All have
appeared and been approved via the outline planning process. A huge variety of rental
car firms all washing vehicles daily with a range of cleaning products simply going into
our waterways. Hugely increased hard surfaces with vehicle and other pollutant run off
adding to the already existing fire‐fighting foam and aviation generated pollutants
simply going down drains.
The issue for Environment Canterbury and the wider citizens of Christchurch is all this
very significant development has taken place under this “soft” régime. What confidence
does ECAN have that its highest priority, fresh water management and the associated
work streams that ensure achievement of that goal are actually being protected under
this régime and relationship arrangement? What has actually been done under all those
new hard services, and waste outlets from the new activities, as well as the core
aviation activities? What confidence can ECAN or anyone have that CCC have actually
put in place rigorous controls around the amount and quality of the various waste types
originating from the designated Airport land uses. Who is in reality controlling the
biosecurity risks of this new mini city? Simply put were is all that waste water going and
is the monitoring of the quality or lack of really being independently scrutinized to the
level required? The learning from the behaviours exhibited and outlined in Appendix
one relating to Air noise pollution certainly show the lengths that will be taken to avoid
mitigation costs of that significant pollution.
ECAN has the very clear mandate and certainly the public support as confirmed, from its
own consultation that the health of Canterbury water is your highest priority. It is
strongly recommended that a work stream be generated that objectively and robustly
carries out an independent from CCC and CIAL biosecurity evaluation of all liquid waste
originating from the entire CIAL business operations.

8. I advise that I do wish to be heard by Councillors on this matter.

Signed D.M. LAWRY
500 Yaldhurst Road RD 6 Christchurch 7676
Ph 0272348119
Walk143@hotmail.com
Dated 25.3.2018

