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INTRODUCTION

An acoustic assessment was undertaken in 2016 and placed on public exhibition. The
assessment accompanied a Section 75W application (MOD 3) to Concept Plan approval 06-
039 for the addition of a helipad to the Trinity Point Marina and Mixed Use Development. As
a result of comments provided as part of that exhibition an update of the October 2016 report

has been requested by Council.

The purpose of this updated report is to present the results of an acoustic assessment of
helicopter operations from the proposed helipad adjacent to the Trinity Point Marina in

Bardens Bay, towards the south western end of Lake Macquarie.

This report has also been prepared to accompany DA 1176/2014 for the construction and
operation of the proposed helipad. DA 1176/2014 has been lodged with Lake Macquarie City
Council and is supported by an Environmental Impact Statement (EIS) prepared by ADW

Johnson (2018). This acoustic assessment forms part of the EIS.

Approval has been granted for residential and commercial premises forming part of the
Trinity Point development. The development includes a tourist resort and marina in the

southern end of Bardens Bay that is presently under construction.

The proposal involves a helipad installed on a floating pontoon attached to the marina, which

will be available for use by guests of Trinity Point via a ‘prior permission’ protocol.

The operation of helicopters to and from the proposed pontoon is permissible under aviation

requirements governed by Air Services Australia.

NSW Planning & Environment, by letter of 6 July 2016, provided revised Secretary’s
Environmental Assessment Requirements (SEARs) for the Trinity Point Morisset Park
Helipad. The SEARS provide, under the heading “Key Issues”, the following two subsections

titled “Establishment of Helipad and Helicopter Noise Impacts” and “Noise and Vibration”:

. Establishment of Helipad and Helicopter Noise Impacts
- provide a Noise Assessment Report, prepared by a qualified acoustic
consultant which investigates potential noise impacts associated with
the take-off, approaches and route of helicopters to the helipad. The

report shall address potential impacts on residential areas and other
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noise sensitive locations/uses: fauna and fauna habitats in particular
threatened species, populations, or ecological communities of fish or

marine vegetation and critical habitat.

- identify all types of helicopters that are proposed to be used and
include flight path, hours and frequency of operation, noise
contours/levels, routes, noise mitigation measures and/or acoustic
treatments and need for such a facility. Best practice in the
measurement and prevention/mitigation of noise impacts shall be

adopted.

. Noise and vibration
- Including construction, operation and aircraft noise in accordance with
the relevant Environment Protection Authority guidelines. The
assessment must consider any potential impacts on nearby private

receptors and the suitability of any noise mitigation measures.

At the initial planning stage, two (2) possible helipad locations were nominated that used a
primary flight path to and from the south south east. A secondary flight path to the north had

also been nominated.

To examine the potential impact of helicopter operations, test flights were carried out while
noise monitoring was conducted at locations around Bardens Bay and Trinity Point. The test

flights were carried out in the presence of Council officers.

Prior to the actual testing of a helicopter, the sites for noise monitoring were established in
consultation with Council officers, as was the test procedure necessary to consider different

wind directions and the two possible helipad locations.

To identify the actual flight tracks that were flown, GPS instrumentation data from the

helicopter was extracted.

Council officers were in attendance (on the ground) to observe the helicopter operations.
The Council officers were also given the opportunity to observe the flight tracks from the air

(whilst inside the helicopter) with observers on the ground confirming the same flight tracks.
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Department of Planning officers were advised of the testing and invited to observe but

declined.

The SEARSs require the noise report to identify all of the helicopter types that will be used
and include intended flight paths for the subject helipad. These selections form part of noise

control measures.

A site visit was carried out on the morning of Thursday 24 March 2016. A series of test
flights were conducted using an Airbus H125 helicopter (formerly identified as a Eurocopter
or Aerospatiale AS 350F helicopter) while monitoring was undertaken at or near various
residential locations. The helicopter selected for the testing represents the common class of

helicopters that are used in the area for charter work.

Contrary to claims made in some submissions the helicopter type as tested was a
Eurocopter/Aerospatiale AS 350F (now identified as an Airbus H125) and not a helicopter

type identified as “Firebird 288”. There is no helicopter brand identified as Firebird.

In 2008, The Acoustic Group was retained by Lake Macquarie City Council to review an
acoustic assessment that accompanied an application for a Marina/Residential/Tourist

Development at Trinity Point and included a proposal for a helipad.

The 2008 review of the acoustic assessment is available on the Council’s website and

includes comments concerning a proposal for a helipad.

Prior to undertaking an assessment of this proposal, approval was sought from Council to
ensure a conflict would not arise if The Acoustic Group provided advice/assessments for the
Johnson Property Group. Council advised that it did not object to The Acoustic Group

providing advice to the Johnson Property Group on the Trinity Point Project.

As previously advised to Council (in 2008), the acoustic criteria for helicopter operations has
been established by different authorities with confusion often occurring in the public domain
about the appropriate limits and responsibilities for compliance. Such confusion as to
helicopter criteria was apparent during the exhibition of the preliminary results of the test in
May 2016.
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Appendix A sets out the location of the proposed helipad and identifies the nominated
monitoring locations, helipad locations and flight paths. Locations 1 — 5 were considered
appropriate for the testing, but following an initial site inspection with Council, Locations 6

and 7 were added to the program.

Appendix B identifies the proposed order of test flights to address the various combinations
of flight tracks and helipads.

Appendix C presents the actual helicopter flight paths that were tested on the day, utilising
the two helipad options.

The proponent has advised that as a result of the testing and consideration of the use of the

marina, helipad 1 as described in the testing procedure will not be used.

MEASUREMENT TECHNIQUES

A series of ambient monitoring measurements have been conducted on the site of the Trinity
Point Development, in Morisset Point and on the opposite side of Bardens Bay. These
measurements were used to set acoustic levels applicable to the entire Trinity Point
Development. The measurements were conducted by The Acoustic Group using both
attended and unattended measurements (refer to Section 3.0). Council was provided with
the ambient measurement results prior to the helicopter testing. Council accepted the

ambient measurement results were appropriate for use in the helipad assessment.

Preliminary flight paths were considered, taking into account the prevailing wind and the
location of the two nominated helipads. This is because the operational requirement of
AirServices Australia anticipates there will be a headwind component onto the helicopter (not
a tail wind) and different flight tracks might therefore be required, depending on the wind
direction.

A review of the flight paths and the surrounding area indicated a number of monitoring
locations that were located around the perimeter of Bardens Bay, which would be needed

during the test procedure.

Prior to the testing, a site meeting occurred with Council officers and the pilot, to identify the

proposed testing procedure and flight paths.
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Council reviewed the proposed locations and flight paths and required two additional
locations to be included in the monitoring program.

The procedure for helicopter testing as set out in Australian Standard AS2363 1990 requires
the measurement of the various helicopter operations using the A-weighting results obtained
using FAST response. SLOW response is used for aircraft measurements under Australian
Standard AS2021. The FAST response will automatically give higher maximum levels (than

SLOW response) if the acoustic signal contains short term impulsive characteristics.

Appendix A7 identifies the seven attended monitoring locations used during the test flights
by way of green circles with three yellow circles identifying the location of unattended logging

results used previously.

The helicopter testing utilised a mixture of instruments. A person attended each monitoring
location to ensure the security of the sound level meter(s) and record times of the various
flight paths and any extraneous noise. All instruments used for monitoring were set up by

The Acoustic Group engineers.

SVAN 979 sound level meters were used at locations 3, 4 & 5. The meters were set to record

on a continuous basis and to record wave file measurements at the same time.

At locations 1 & 6, measurements were conducted using Bruel & Kjaer 2250 Sound Level

Meters providing A-weighted traces and wave file recordings of the measurements.

At locations 2 and 7, measurements were obtained using Bruel & Kjaer 2260 Modular Sound
Level Meters with backup by SVAN 957 Sound Level Meters.

All sound level meters are Type 1 meters and suitable for the subject measurements.

The reference calibration level of all meters was checked prior to and after measurements
by The Acoustic Group engineers using a Bruel & Kjaer Sound Level Calibrator Type 4230.
All meters carry calibration to manufacturers specifications. Certificates for external

laboratory testing of the SVAN and B & K 2250 meters are provided in Appendix J.

Observations of the helicopter operations from locations 1 and 6 were required to identify the
time at which the helicopter came into the position over the nominated helipad, or on the

occasion when the helicopter landed on the Trinity Point site.
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MEASUREMENT RESULTS

3.1 Ambient Noise Levels

Ambient noise levels around Barden’s Bay were determined as part of the application for the
Trinity Point development and are set out in our acoustic assessment report “Acoustical
Criteria, Trinity Point Marina and Mixed Use Development”, ref 44.4732.R2 dated 22
August 2014.

The ambient measurements were conducted using unattended loggers, without any building
works occurring on Trinity Point. The 2014 results were consistent with the results from a

similar exercise conducted in 2008 by Arup Acoustics.

Council requested a copy of the ambient measurement results prior to the helicopter testing
and was satisfied that the 2014 ambient measurement results were suitable for this

assessment.

The ambient (logger) measurements when assessed in accordance with the procedures set
out in Appendix B of the EPA’s Industrial Noise Policy were separated into the Rating
Background Level, and the ambient LAeq level, for the standard EPA industrial noise time

periods of day, evening and night.

Table 1 provides a summary of the logger results from the above report, corresponding to

the helicopter monitoring locations.
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TABLE 1: Measured Ambient Noise Levels

Rating Background Noise
Level (dB(A) Leo) 35 34 33
5
Ambient Noise Level
dB(A) Leq(Period)* 46 42 39
Rating Background Noise
Level (dB(A) Loo) 32 32 30
2
Ambient Noise Level
dB(A) Leg(Period)* 49 44 43
Rating Background Noise
Level (dB(A) Loo) 37 33 32
1
Ambient Noise Level
dB(A) Leg(Period)* 45 40 42

To place the above results in the context of the ambient measurements, Appendix H provides
a copy of the logging data for location 5 previously provided to Council. Location 5 is relevant

for the monitoring locations on the eastern side of Barden’s Bay.

3.2 Site Conditions

The Acoustic Group Report 48.4732.R7C:MSC °

23" April, 2018

On the morning of the helicopter test, the weather conditions were fine and mild with a light
north-westerly wind being identified at the site (10m above ground, utilising an onsite
anemometer installed at Council’'s request) at the beginning of the test. As the testing
continued, the wind increased in strength and changed direction so that it was coming from
the east north east. This influenced the measurement results when the helicopter was
hovering at helipad 2 with a tail wind component, but it was not necessary to adjust any of

the results to address this issue (see Section 5.5 of this report).

C Al
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The operating parameters of the helicopter were:

o Helicopter type Airbus H1254 (formerly identified as a Eurocopter AS350FB2) single
engine helicopter.

e Registration number VH ICM

e Landing configuration for the initial landing was three persons on board.

e During test flights two persons were on board - approximately 230 kg with the fuel
supply being replenished when transferring passengers to keep the helicopter near
90% maximum weight.

e On site local weather conditions were a temperature of 18 - 25°C during the test with
a light wind from the north west of less than 1m/s at the commencement of the testing
(10 m elevated wind anemometer). During the test, the wind moved to the north east
and then east north east with the wind at the elevated anemometer indicating an
average wind of 4 — 5 m/s with gusts of 8 — 10m/s.

e At microphone height on the site, there was a slight wind from the south at the

commencement of the testing that swung to the east but did not exceed 5 m/s.

3.3 Test Flight Program

Due to the combination of three designated possible flight paths for each helipad and that
each flight path could be flown in different directions, the test program (provided prior to the
testing) involved some 64 dedicated movements. This is because Australian Standard AS
2363-1990 requires testing of at least 4 flights per movement, but in this case additional

flights were added in case of any extraneous noise.

The test flight program that was distributed to participants prior to testing, including Council,
is set out in Appendix B and indicates the testing program commenced with helipad 2, being
the location of the helipad that is the subject of the application.

Appendix C provides a diagram of the flight tracks that were used on the day of testing. The

actual tracks have been determined from the GPS data of the helicopter after the event.

The first group of flights involved the arrival of the helicopter on flight path 2A, being a direct
landing from the south with the take-off in a clockwise direction to the north-east and turning

to the south to intercept the southern approach.
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After 10 flights using flight path 2A operating in a clockwise direction, the next 10 movements

involved flight path 2A operating in an anticlockwise direction.

The next set of test flights involved the northern flight path which is identified as flight path
2B, with the helicopter landing from the north (i.e. heading in a southerly direction) to hover
over the helipad then turning around and departing on the reciprocal flight track to the north.

The exercise then involved a landing on the ground to accommodate a test flight with Council
officers on board. After bringing the Council officers back to the site, the entire program was
repeated for helipad 1.

Because there is no helipad in situ, the test flights used the actual flight profiles that would
occur, until the helicopter was over the helipad, where the test helicopter was required to
hover elevated above the water. This resulted in the generation of a greater level of noise

than would occur if the helicopter had been landing on the actual helipad (see Section 3.4).

Appendix D sets out the actual test flights that occurred on the day. These flights followed
the original test plan with tracking between the southern flight path and the northern flight
path occurring as an overflight. The Council requested overflights on the day of testing. To
be consistent with the original flight plan the overflights are not identified as movement

numbers.

The test program involved a significant number of flights, compared to the proposed use.
Any subjective observation of frequency of helicopter movements on the test day does not

represent the proposed operational context of the helipad.

In terms of helicopter measurements, a take-off and a landing are counted as two separate
movements and for an acoustic assessment are not described as a flight. If a helicopter is
based at a helipad and takes off and then returns to that helipad, that is described as a flight

and contains two movements.

If a helicopter from another site arrives and lands on a helipad and then later departs, then

the landing and take-off would be described as two movements.

As part of the helicopter operation, there is usually a start-up or a shutdown operation that,
in terms of the acoustic assessment, occurs as part of the movement. For both start up and
shutdown the engine must be operating for a period of between 30 and 90 seconds

(dependent upon the helicopter) for stabilisation of the engine(s) temperature.
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The analysis of the flight profiles that were used during the test program is defined in
Appendices A3 to A6 inclusive by way of headings and tracks for the final helipad location
(helipad 2).

3.4 Hovering Effects

When a helicopter comes into land on the ground, or in this case a floating pontoon, the
helicopter hovers above the termination point where the downward pressure of air from the
main rotor is reflected off the ground and supports the helicopter in what may be described

as an “air cushion”.

The hover that occurs relatively close to a reflecting plane (land, water o rooftop) is described
as a hover in ground effect (HIGE). The downdraft of the rotor blades and reflecting off the

ground/water creates an air cushion effect.

The hovering of the helicopter at an elevated height above a reflecting plane (then not subject
to the air cushion effect) is described as a hover out of ground effect (HOGE). A helicopter
hovering in the air without the benefit of the air cushion requires more engine power to
maintain the hover position and in turn gives rise to a higher level of noise emission (than for

a hover in ground effect).

The Council officers observed the landing of the helicopter above the proposed helipad for

the marina and were made aware of the differences in terms of the two types of hover mode.

The testing involved a HOGE because the pontoon has not yet been constructed. The hover
over the proposed location of the helipad (the water) for the test results gives rise to a higher
noise level than would occur for the hover over the helipad when in situ (HOGE versus
HIGE).

In reality for the proposed pontoon the helicopter will be hovering over the pontoon and will

be in the HIGE mode, before landing on the pontoon.

Documentation provided by the US Federal Aviation Administration (FAA) and the US
Department of Transport shows the results of extensive testing of six helicopters carried out
at Dulles airport in the 1970s (identified as the “Rainbow” test series) to determine the A-
weighted and EPLN values for use in the US Federal Aviation Administration’s Integrated

Noise Model and the development of the Helicopter Noise Model.
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The FAA Rainbow Series of reports include out of ground effect and in ground effect hovers
for various helicopter types.

The FAA/DOT testing included the Aerospatiale AS350D helicopter (Noise Measurement -
Flight Test for Aerospatiale AS 350D Helicopter: Data and Analyses, Report FAA-EE-84-05
September 1984, US Department of Transportation & Federal Aviation Administration) but

did not include the out of ground effect testing results due to limited data.

The FAA/DOT testing used a twin-engine variant of the AS350B described as the AS355F
(Noise Measurement Flight Test for Aerospatiale AS 355F Helicopter: Data/Analyses, Report
FAA-EE-84-04, August 1984, US Department of Transportation & Federal Aviation
Administration). The testing revealed that for a distance of 150 m from the test point, there
was an average A-weighted difference of 6 dB with the out of ground effect noise being
higher than the in ground effect noise, and noise for the ground idle operation being even

lower.

Testing of an AS350B at HMAS Albatross for the Australian Department of Defence (carried
out by The Acoustic Group) included specifically the HIGE and HOGE and produced a similar
result to the FAA/DOT data for the AS355F.

The Australian Department of Defence report for the AS350B helicopter is not in the public
domain as it was part of a series of testing for 9 helicopters used by the military. The aim of
the testing was to determine Noise Power Distance Curves to permit such helicopters to be
included in the Integrated Noise Model, and occupational noise exposure levels for persons
on the flight line. The testing of the nine helicopters used by the Australian Defence Forces
found the HIGE levels to be about 6 dB lower than the HOGE levels

3.5 Helicopter Noise Analysis

The procedure for analysing the noise of the helicopter is undertaken in accordance with
Australian Standard AS2363 — 1990, in view of the use of the recommended noise criteria
that does not appear in the 1999 version of AS 2363.

To assess the energy average noise level of the subject helipad, the individual
movements/modes of flight are expressed as a sound exposure level. The sound exposure
level (SEL) is the total energy average of the noise event or mode when normalised to a time
period of one second. The provision of the SEL is required so that equal energy events can

be added to determine the resultant helicopter Leq level.
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The SEL for each mode of operation for each flight path is the logarithmic average of each
relevant SEL for individual flights/modes.

The maximum level of a movement is simply the maximum of the individual movement

(landing or take-off), or the hover mode.

The maximum level for each mode of operation for each flight path is the logarithmic average

of each relevant individual flights/modes.

Appendix E provides a series of tables that provide the results of the individual flight tests for
the various locations, which involved hundreds of calculations to obtain the measurement
results for analysis.

AS 2363 (both versions) requires one to undertake an energy (logarithmic) average of the
individual movements for each track, which appears as a summary table commencing at
Appendix E4. These energy average results are used in the calculation process to derive the
A-weighted Leq helicopter contribution for comparison with the assessment against 12 hour
criteria in AS 2363-1990 or a 24 hour LAeq level, that in turn can be converted to an ANEF
level. Further details about the appropriate acoustic criteria to be applied are set out in
Section 4 of this report.

The results in Appendix E cover the test flights for the seven locations. A number of the

measurement results for individual flights were masked by extraneous noise.

For the measured test flights there is no separate hover SEL in Appendix E. For the analysis
of the Leq, the SEL for take offs and landings includes 15 seconds of the out of ground effect
hover, therefore adopting a conservative approach. If the helicopter had been able to land
on a pontoon, then the hover (above the pontoon) noise component would be significantly
lower than the hover out of ground effect that was observed in the testing over the two helipad
locations.

In view of the large number of results, Appendix F sets out graphical results for a number of
the test flights. These charts are identified as time splice charts.

The time splice charts show the variation in the A-weighted level over time for the relevant
movement that is identified.
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In view of the different acoustic criteria that have been used for helicopter assessments (see

Section 4), it is necessary to separate the test flights into the different parts of a movement:

out of ground effect hover
take off

landings

in ground effect hover

helicopter flat pitch idle

* & & o oo o

power up

As discussed below, the upper portions of the time splice charts that are set out in Appendix
F have coloured horizontal bars (above the noise level trace) identifying the different parts
of the test flights (including onto the ground).

There are hundreds of charts available for the test results. The following discussion is

provided to assist in examining the measurement results for the most affected locations.

The upper figure in Appendix F1 shows the measurement results at Location 1 for the first
two movements (landing from the south and take off to the south) using flight path 2A in a
clockwise direction. The graph shows by, coloured bands in the top of the graph, the relevant

components of the test flights.

The lower figure in Appendix F1 provides the results from the same movements recorded at
Location 2. Comparison of the test flights for movements 1 & 2 identifies the difference in

the noise as a result of the proximity of the helicopter on its fight track to the receiver location.

Test results for movements 1 and 2 at Location 1 (upper time splice in Appendix F1) reveal
that the maximum noise level of the helicopter for the landing movement occurs while

passing Location 1, before it reaches the helipad location.

The time splice graph shows the build-up of the helicopter noise as the helicopter approaches
the site. It shows that the noise has some variations (typical of helicopter operations) with a
maximum of around 73 dB(A) occurring at 9:16 AM. This maximum occurs before the
helicopter passed the monitoring location and is related to noise from the main rotor. The
second peak occurs after passing location 1, which at that point is then subject to noise from

the tail rotor and engine of the helicopter.
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The noise level in the hover position (being the blue bar) is relatively steady for the required
30 second period (from AS2363) and then slight variations occur as the helicopter positions

itself for the take-off.

The take-off operation to the north east then curves around to the south to intersect the
southerly flight path. This results in lower noise levels than that on the landing, which is to
be expected as the flight tracks to show that the helicopter was further removed from the

microphone position (for Location 1).

The lower time splice in Appendix F1 relates to Location 2. The time splice shows the

helicopter noise levels at Location 2 are lower than for Location 1.

Appendix F2 provides the time splices for the same two movements recorded at Location 3
and Location 4.

The maximum levels for both locations are higher than the out of grounds effect hover.
Examination of the time spice graph for Location 4 shows the higher maximum level for
location 4 occurs in the take-off mode, because the flight path has the helicopter closer to

the receiver location than for the landing phase.

Appendix F3 provides the time splice graphs for Locations 5 & 6 and shows the same pattern

with respect to the maximum levels.

The lower figure in Appendix F3 covers the flight movements 1 & 2 measured from location

6 on the eastern side of Bardens Bay.

That graph shows that the landing from the south produces a maximum noise level slightly
before coming into the hover position. That level is less than 70 dB(A). The hover position

generates significantly lower levels than that associated with the flight movement.

The noise levels vary as the helicopter is held in the hover position for approximately 30
seconds and then commences a turn to carry out the take off in a clockwise direction to the
south which involved the helicopter flying closer to Location 6 than for the landing. The take
off for Location 6 produced a maximum noise level in the order of 73 dB(A) and that the

sound rapidly drops off as the helicopter moves away from the landing site.

Appendix F4 provides a time splice graph for movements 1 & 2 obtained at Location 7. The

vertical hash lines relate to extraneous noise from birds.
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The table in Appendix F5 presents a breakup of the movements by reference to the time

aligned data from all locations, for the maximum level and the sound exposure level.

Appendix F6 provides the results of movements 11 and 12 for locations 1 & 6 where the

helicopter operated in an anticlockwise direction for the southern flight path.

The table provides the data for each movement with and without the hover component.

Appendix F7 provides the time splice graph for movements 21 & 22 at Locations 1 and 6,

whilst Appendix F8 present the time splice for the same movements recorded at Location 4.

Movement 33 in Appendix F9 is taken at location 1 for the helicopter coming into land on the
actual land, where the termination point was approximately 50 m from the microphone,
although the helicopter on landing and take-off was closer than 50 metres due to the oblique
angle of the flight track.

Movement 33 involved the helicopter coming in to land, hovering above the ground, then
lowering to the ground, followed by the helicopter idling to stabilise the engine temperature
before shut down.

The lower time splice graph in Appendix F9 is for movement 34 obtained a Location 1 for the
helicopter on start-up and taking off and shows the pattern that occurs is entirely different to

that from the measurements recorded for the proposed helipad.

Appendix F10 provides the same two movements measured at location 6 and shows the
signature that involves the actual landing on to ground is different to the hover (out of ground

effect) above the proposed helipad.

Appendix F11 provides a table of results for the required indices that includes with and
without the hover component. The results for movements 11 and 12 over the helipad show
the HOGE component makes a negligible/slight difference to the SEL assigned to the landing
or take off. For the purpose of evaluating the Leq levels for the airborne components, the
conservative approach has been adopted by using the various movements with 15 seconds
of out of ground effect hover.

It can be also seen that for the actual helipad the hover will occur in ground effect. On
reducing the HOGE to a HIGE by 6 dB, then the hover component over the pontoon will have

no impact on the SEL or maximum levels for the airborne results.
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Appendix H provides the results of unattended noise logging at Location 5 prior to any
building works at Trinity Point, being the basis of the ambient background levels (in

accordance with the INP) used for ground component assessment.

Examination of the logger charts for location 5 reveal a variation in the background and
ambient LAeq levels throughout the day and reveals the ground borne component is

insignificant for that location.

The airborne LAeq levels under maximum capacity worst case scenario are similar to the
ambient daytime LAeq level at location 5 shown in the table in Appendix H1 and Table 2.
The mix of different flight paths and elimination of the HOGE contribution would realise the

helicopter airborne contribution less than the LAeq daytime ambient level in Table 2.

For Location 1 (Trinity Point) the airborne LAeq levels under maximum capacity worst case
scenario are slightly greater that the ambient daytime Leq level at location 1 shown in the
Table 2. However, the ambient levels at Trinity Point were recorded for a vacant site. With
the development of the Trinity Point Development (residential and commercial areas) and

the Marina the ambient levels will be greater that obtained for the vacant site.

Appendix | provides the results of attended measurements conducted at the water’s edge of
Trinity Point in 2014, before any building works on the site, to reveal the variation in ambient
noise because of boats on Bardens Bay, birds and fixed wing aircraft overflights. Dependent
upon the various noise sources in the area the ambient Leq can, from the measurements

shown in Appendix J, be between 3 and 20 dB(A) above the background level.

The ambient measurements provided in Appendices H and | place into context the Leq
contribution for the airborne component, under the worst-case scenarios that have been

modelled, with the ambient noise that in itself is subject to variations through the day.

4.0 ACOUSTIC CRITERIA
The revised Secretary’s Environmental Assessment Requirements (SEARSs) for the Trinity
Point Morisset Park Helipad requires the noise impact report to consider CASA and EPA
guidelines.
The CASA CAAP 92-2 “Guidelines for the establishment and operation of onshore Helicopter
Landing Sites (HLS)” cited in the SEARs does not provide any acoustic criteria.
The Acoustic Group Report 48.4732.R7C:MSC ..-,'.‘.:-
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There are no current EPA Guidelines specifically for helicopter noise as it has been

established the EPA have no authority (noise wise) to control helicopters.

A guideline issued in 1982 by the SPCC (now EPA) and contained in their Environmental
Noise Control Manual is redundant (as the Environmental Noise Control Manual has been
superseded). The documents replacing the Environmental Noise Control Manual do not

specify noise criteria for helicopter operations.

In dealing with an acoustic assessment of helicopters, there is often confusion about the
noise criteria that applies to a helipad. This is because different noise criteria have been
specified over the years with different interpretations as to what components of helicopter

noise are controlled by the EPA or AirServices Australia.

Whilst verbal advice has been provided to The Acoustic Group from the NSW EPA and
AirServices Australia that noise from all helicopter operations are the responsibility of
AirServices Australia, and are assessed in terms of the ANEF criteria, there is no written

advice as to the appropriate acoustic criteria now applied to helicopters.

Matters concerning acoustic criteria raised during the public meeting about the preliminary
results of the helicopter testing at Trinity Point, and the following explanation is provided to
address this potential confusion. While EPA officers have provided verbal advice as to
helicopter noise criteria, the EPA/DECCW has not publicly addressed the changes in

helicopter noise assessment procedures.

With the introduction of helicopter operations from television stations in the late 1970s the
general acoustic assessment for helicopter operations was conducted using Australian
Standard AS 1055 Noise Assessment in Residential Areas. After that time various acoustic

criteria have been used in NSW for the assessment of helicopters

The Principal of The Acoustic Group has been involved in the measurement, review and
assessment of helicopter operations since 1978 and a full CV in relation to helicopter

experience is available if required.

The development of various helicopter noise guidelines or Standards used in Australia rely
upon the criteria specified for aircraft noise that is set out in Australian Standard AS 2021

Acoustics — Aircraft noise intrusion — Building siting and construction.
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AS 2021 utilises a noise exposure system calculated in Australian Noise Exposure Forecast

(ANEF) units, that takes into account the following features of aircraft noise:

(@) The intensity, duration, tonal content and spectrum of audible frequencies of the
noise of aircraft take offs, approaches to landing, and reverse thrust after landing
(for practical reasons, noise generated on the aerodrome from aircraft taxiing and

engine running during ground maintenance is not included).

(b) The forecast frequency of aircraft types and movements on the various flight

paths, including flight paths used for circuit training.

(c) The average daily distribution of aircraft arrivals and departures in both daytime
and night-time (daytime defined as 0700 hours to 1900 hours, and night -time
defined as 1900 hours to 0700 hours).

The ANEF was developed in the early 1980’s following a major socio-acoustic investigation
undertaken by the National Acoustics Laboratories (“NAL”) to assess the impact of aircraft
noise on residential communities in Australia. The NAL study led to the development of a
dose-response curve to identify the response of the community to the ANEF exposure level
leading to an acceptable aircraft noise exposure defined in AS 2021 as being less than ANEF

20, and an unacceptable level of aircraft noise exposure above ANEF 25.

The ANEF system utilises the Effective Perceived Noise Level as the measurement
parameter of an aircraft flyover. A general approximation between ANEF and dB(A) Leq is a
difference of 35 dB.

Australian Standard AS2021 was first published in 1977 (using the American NEF system),
then revised in 1985, 1994, 2000 and 2015 using the ANEF system.

4.1 NSW SPCC Helicopter Guideline

In 1982 the NSW State Pollution Control Commission (“SPCC”) advised the helicopter
industry that, on a noise basis, it legally had control over helicopter operations and introduced
noise criteria that covered both operations on the ground and in the air. The SPCC helicopter
noise criteria were subsequently set out in a guideline (Chapter 165) contained in the

Environmental Noise Control Manual (“the EPA Helicopter Noise Guideline”).
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At that time, the legal position as to responsibility was never placed in the public domain by
the SPCC (EPA), despite requests from the helicopter industry for a copy of the “legal
position”.

In 1982 all helicopter operations were controlled by the SPCC/EPA as helipads were
classified as Scheduled Premises under the Noise Control Act. Under the EPA Helicopter
Noise Guideline, helipads and heliports were required to satisfy a maximum noise level limit
and an energy average noise limit depending upon the time of operation of the helipad.

At the release of the EPA Helicopter Noise Guidelines, the SPCC cited the relationship of
ANEF + 35 = Leq dB(A) as previously used (and continued to be used) by the Department
of Aviation/Civil Aviation Authority/Air Services Australia.

The EPA Helicopter Noise Guideline were identified as being based upon the aircraft noise
acceptability target of 20 ANEF (Australian Noise Exposure Forecast) for a heliport having
50 movements per day, where both the Leq target of 55 dB(A) and the maximum level of 82
dB(A) were mathematically related to the 20 ANEF value.

Due to the mathematical relationship between the maximum level and the Leq level, the
consequence of a helipad having a lower number of movements would (for the same Leq

level) result in a higher maximum level criterion.

The EPA Helicopter Noise Guideline did not provide the corresponding equivalent maximum

level for a helipad with having, for example only 8 movements a day.

Persons experienced with the Leq formula (in the EPA Helicopter Noise Guideline) would be
aware the EPA formula is mathematically incorrect. The Leq formulae is a parabola. For high
usage helipads the formula provides a point at which the higher the number of helicopters
movements, the Leq level would be reduced below the ambient Leq level, which is
impossible. Therefore, to be technically correct the Leq must be expressed as a contribution
(as confirmed by the Commission of Inquiry into the proposed Sydney CBD Heliport —

discussed below), excluding the ambient Leq component in the EPA helicopter Leq formula.

As aresult of the heliport criterion set out in the EPA Helicopter Noise Guideline, for helipads
in proximity to residential premises the governing limit was the maximum level criterion, not

the Leq level.
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To the best of our knowledge all Land & Environment Court matters pertaining to helicopter
applications (from 1982 up until 1993) were assessed against the EPA Helicopter Noise

Guideline.

In 1999 and 2000 the EPA issued the Environmental Noise Criteria for Road Traffic Noise
and the Industrial Noise Policy, which replaced parts of the Environmental Noise Control
Manual. The EPA confirmed that the Environmental Noise Control Manual was not to be
used. As noted above there was no replacement for the EPA Helicopter Noise Guideline

contained in the Environmental Noise Control Manual.

Councils and residents, if relying upon previous Land & Environment Court judgments, would
be unaware of the changes to the noise criteria/assessments for helicopter landing sites and
may well assume there is a requirement under EPA/DECCW criteria for noise
testing/assessment of helicopter flight paths under the EPA Helicopter Noise Guideline —

even though the Environmental Noise Control Manual was discontinued in 2000.

The EPA has not released a replacement helicopter noise guideline, nor published any

technical update or application note about helicopter noise criteria.

The Environmental Noise Control Manual has been superseded and the EPA has not issued
any replacement criteria specifically for helicopter noise assessments. The EPA Helicopter

Noise Guideline is not therefore applicable to the subject helipad.

4.2 Australian Standard AS 2363

In 1990 Australian Standard AS 2363-1990 Acoustics — Assessment of noise from helicopter
landing sites was published. The Standard formalised measurement and analysis
procedures and excluded ambient noise in the determination of the helicopter noise level to

address the technical error in the EPA Helicopter Noise Guideline.

Appendix A of AS 2363-1990 provided acceptability criteria for 12-hour periods. The
acceptability criteria were provided by the Civil Aviation Authority (now AirServices Australia)
and were based on the ANEF system used for the assessment of aircraft noise in Australia
(established under AS2021).
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The Standard defined the method of energy averaging the results of the individual flight path
movements. The Standard nominated the use of FAST response for helicopter
measurements (instead of SLOW response used for the ANEF procedures) to account for

the subjective characteristics of helicopter noise.

Joint testing of helicopter operations undertaken by the Principal of The Acoustic Group and
the EPA (for the Standards committee) identified a significant difference between the FAST
and SLOW response could occur in varying wind conditions for various flight modes. The
joint testing also confirmed issues with the SPCC/EPA calculation set out in Chapter 212 of

the EPA’s Environmental Noise Control Manual.

The ANEF system is based upon aircraft movements over 24 hours for an average day. For
ANEF 20 (the threshold of acceptability for aircraft noise exposure) the equivalent Leq level
has been taken as 55 dB(A) Leq. The ANEF formulae has a different weighting for the night
time period when one aircraft movement at night is taken calculated as equivalent to four

daytime movements.

The majority of helipads operate in daylight hours. As a result of normal operations
AirServices Australia proposed for the helicopter standard AS2363 different Leq limits in the

day versus the night for residential receivers.

Appendix A of the Standard AS 2363-1990 noted that, while acceptability criteria were
recommended, the provision of actual noise limits was the responsibility of the relevant

statutory authority.
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Table Al of the Standard AS2363-1990 is reproduced below.

RECOMMENDED ACCEPTABLILITYCRITERIA FOR 12-HOUR PERIODS

Residential and | 60 (see 50 (see 85 80
hospital areas Note 2) Note 2)
Commercial areas 65 65 95 90

Other areas
(churches, schools, 60 60 20 90

theatres, etc.)

NOTES:
1. This Standard makes no recommendation on limits in industrial areas
2. For these area classifications, Laeqt (Amb) + 10 dB(A) can be used instead of

Laeq,7 (Hel) if the former is lower

3. Special consideration may be given to the operation of aerial ambulances. For
this reason, Laeq,t (Hel) either night or day, must be satisfied, but Lamax (Hel) is
not specified for aerial ambulances.

4. In the absence of further information, daytime is understood to be between 0700
hours and 1900 hours and nightime between 1900 hours and 0700 hours.

5. If the existing ambient level exceeds the Laeq level specified in the table, the
introduction of helicopter operations should not raise the level by more than 2
dB(A).

The ANEF index is just aircraft noise and does not include ambient in the formula or consider

the aircraft noise relative to the ambient noise level.

Note 2 to the above table was introduced into the Standard by the NSW EPA to account for
the use of a 60 dB(A)/50 dB(A) Leq limit for residential locations in quiet areas could create

an unacceptable impact.

The use of ambient Leq + 10 dB(A) would in quiet areas provide a lower Leq limit than the
base limit set out in Table A1 of AS2363-1990 and is appropriate in quiet areas.

In 1999 the second version of AS2363 was issued. It incorporated minor amendments to the

assessment procedure and excluded the recommended acceptability levels in Appendix A.
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Section 6 of the second version (1999) of Standard AS 2363 required the assessment to be

compared with criteria set by the relevant statutory authority.

In the absence of EPA noise criteria to replace the EPA Helicopter Noise Guideline, the most
relevant criteria are the AirServices Australia 20 ANEF criteria (equivalent to an Leq, 24 hr
55 dB(A)), derived from AS2021.

Although the criteria in Table Al of 2363-1990 are no longer current, the table can be used
to supplement an analysis against the ANEF 20 criteria and to confirm the acceptability of
noise impacts. In particular, the criteria can be used to identify the relevant target criteria in

quieter areas.

4.3 Commission of Inquiry into Sydney CBD Heliport at Pyrmont Pier 8

The EIS for the Sydney CBD Heliport evaluated the proposed operations in terms of the EPA
Helicopter Noise Guideline (with corrections) and AS2636-1990.

Following exhibition of the Sydney Heliport EIS and recommendation for approval, a

Commission of Inquiry was held into the proposed Pier 8 Heliport.

A submission from the NSW Department of Transport (to the Commission of Inquiry)
contained in Appendix C, the following brief statement from the Civil Aviation Authority
(Acting General Manager, R & D and ICAO Division):

The CAA is represented on the Standards Australia committee AV/11 Acoustics
— aircraft and helicopter noise, and supports the use of Australian Standard AS
2363-1990.

Objector submissions about the heliport cited the use of the EPA Helicopter Noise Guideline.

In the Report from the Commission of Inquiry (1993) into the Sydney CBD Heliport, the
Commissioner (with the technical assistance of an acoustical engineer Mr. D. Craig) was
critical of the SPCC guideline (because of the problem with the formula described above)
and applied an assessment criterion for residential receivers based on a helicopter
contribution (in the air) of 20 ANEF (referenced back to the Australian Standard for aircraft
noise AS2021). The report from the Commission of Inquiry adopted the general conversion
of ANEF + 35 = LAeq 55 dB.
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The benefit of the Commission of Inquiry report is an acknowledgment by the EPA that the
EPA Helicopter Noise Guideline contained errors, the ANEF was the appropriate noise
target, and that AirServices Australia endorsed the use of ANEF 20 (or equivalent in LAeq)

for helicopters.

4.4 EPA 2004 Advice

In 2004, the EPA provided verbal advice to The Acoustic Group that it had received further
legal opinion confirming the EPA did not have authority to control noise from helicopters,

except when the helicopter was on the ground.

The 2004 verbal advice came as a result of completion of an annual acoustic compliance
test required for a helipad at Australia’s Wonderland (near Blacktown). The compliance
testing was conducted in accordance with the conditions M8.2, L6.1 and L6.2 on EPA
Environment Protection Licence 11509. Subsequent verbal advice from the EPA was that
the Licence had been changed to only require noise assessment for operation of the
helicopter on the ground. We conducted the compliance test and were advised by Australia’s
Wonderland that no notification of the change in compliance testing requirements had been
provided to Australia’s Wonderland.

The EPA advised The Acoustic Group in 2004 that only the noise component of the helicopter
whilst on the ground was to be assessed in accordance with the EPA's Industrial Noise Policy
(“INP”). The EPA advised that the moment the helicopter skids (or wheels) are off the ground

then the noise generated by the helicopter falls under the control of AirServices Australia.

The INP presents two acoustic criteria, the intrusive noise target and the amenity noise

target.

The “intrusive noise target” which assesses noise from the helicopter as an Leq level over a
15-minute period at any residential boundary, or for large properties at the residential

boundary or 30 m envelope from the residence, whichever is closer to that residence.

The amenity noise target is the cumulative ground noise component measured/assessed
over the entire daytime period of 7AM to 6PM, the evening period of 6PM to 10PM, and the
night time period of 10PM to 7AM.
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For the ground component of a helipad the intrusive noise target would be the target of

concern.

In 2005, the EPA confirmed its advice about assessing the ground component only. This was
one of the requirements of the Department of Environment and Conservation (DEC) for a

proposal at Capertee to operate helicopter joy flights over the Capertee Valley.

An acoustic assessment report for the Capertee helipad was prepared by PKA Acoustic
Consulting (ref 205 042 R0O1, dated March 2005). Page 4 sets out the following as one of the

DEC requirements:

Noise Assessment for Ground Operations at Aircraft (Helicopter) Facilities

The assessment is for ground operations only. Air Services Australia should be
consulted for airborne operational noise requirements. The assessment comprises
three components, each of which should be assessed for relevant residential

receivers.

e The measured or predicted Laeq, 15min from typical worst-case ground
operation shall be assessed against criteria derived from the Rating

Background Noise Level (RBL) at relevant receiver locations plus 5 dB(A).

Notes: RBL is defined in the NSW Government Industrial Noise Policy,
Ground operations include the activities outlined in the Protection of the
Environment Operations Act 1997, Schedule 1 definition of Aircraft
(Helicopter) Facilities. DEC notes that typical worst case ground operations
may include engine start-up, warmup, takeoff and landing operations for
short duration flights.

e  The measured or predicted Laeq, period (considering the operating period of
the helipad) from ground operation shall be assessed against the acceptable
noise levels in Table 2.1 of the NSW Government Industrial Noise Policy at
relevant receiver locations. The assessment periods are those defined for
day, evening and night (as relevant to the proposed operating hours of
operation of the facility) within the NSW Government Industrial Noise Policy.
Where operations are proposed for only part of an assessment period, the
period of actual operation shall be assessed against the acceptable noise

level for the period.

The Acoustic Group Report 48.4732.R7C:MSC
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e  Where exceedance of either component of the assessment criteria is noted,
an assessment of feasible and reasonable mitigation options shall be
presented.

The acoustic report from PKA Acoustic Consulting for the Capertee heliport did not provide
a copy of the DEC (EPA) correspondence.

The report of Lithgow Council’'s Group Manager Regional Services for DA 319/06 about the
operation of the heliport at Capertee is dated 4 June 2007. An extract of the report is provided
in Appendix G. Page 17 of the extract identifies it was a requirement of the development
application for the assessment consist of noise emissions resulting from all ground

operations of a helicopter operating at the site.

Page 24 of the Officer's report under heading of “Department of Environment and
Conservation (Environmental Protection Unit)” states:

The General Terms of approval issued by the DEC are attached as part of
Schedule 1 of the recommendations.

In their correspondence the DEC indicated that in assessing the proposal and
reviewing the public submissions, as with the first Development Application (DA
22-05) the EPA again identify the potential impact of noise on the amenity of
residents of the Capertee Valley and the surrounding areas as an important issue.
Lithgow City Council should consider the issue in its overall assessment of the
application. The noise from helicopters in flight is outside the control of the EPA;
nevertheless, it is apparent from the public submissions the noise from helicopters
in the air is the overwhelming impact of concern for people who made submissions

objecting to the proposed development.

Appendix G includes a copy of Schedule 1 referred to in the officer’s report. In condition L6.1
there are noise limits specified by the DEC, being the intrusive noise target of background
+5 dB(A) and the amenity noise target derived from the EPA’s INP document for three

residential receivers.
Condition L6.1 does not specify that the noise limits are restricted to ground operations.

Condition L6.6 (still being part of the noise limits), however, clearly refers to ground

operations.
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Condition L6.6 identifies the requirement for a noise management plan that addresses noise
impacts from the heliport ground operations.

The officer’s report and the DEC (EPA) conditions provided in Appendix G indicate that the
Council and the EPA accepted:

¢ The EPA did not have control over noise from the helicopter when airborne, and

+ It was appropriate to apply the INP for on ground noise.

The Capertee heliport proposal subsequently came before the Land & Environment Court in
Mark Lilley — v- Council for the City of Lithgow (Proceeding No. 10390 of 2007). The Acoustic

Group were retained by the Applicant in those proceedings.

Ground noise from the helicopter operations was not an issue in that case by reason of
compliance with the DEC’s General Terms of Approval. The acoustic issue before the Senior

Commissioner related to the airborne noise component.

4.5 Environment Principles and Procedures for Minimising the Impact of Aircraft Noise

The Acoustic Group raised the issue of the OEH/DECC/DECCW/EPA noise criteria for
helicopter noise when it acted for the Applicant in Mark Lilley — v- Council for the City of

Lithgow.

As a result of the EPA’s advice that it was not concerned with noise from the helicopter when

airborne, The Acoustic Group presented the following position to the Court:

¢ AS 2363-1999 did not recommended acoustic criteria (compared to the 1990
version),

¢ The NSW EPA did not have any airborne noise criteria,

¢ AirServices used the ANEF system for assessment of aircraft noise, and

¢ AirServices Australia had issued a planning document “Environmental Principles
and Procedures for Minimising the Impact of Aircraft Noise” (“ASA Environmental
Principles”),

¢ The proposed helicopter joy flights would occur over the Capertee National Park,

being locations removed from the main highway.
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In the Lilley matter the proposal was to provide a helipad at Capertee that was for the specific
purpose of providing scenic flights over the Capertee National Park. At the time of the

proposal there were no such operations.

There is a total of 12 Principles provided in the ASA Environmental Principles for the design
of flight paths and operational procedures that may be adopted to minimise noise.

Part A of the document provides a summary of the Principles as follows:

FUNDAMENTAL PRINCIPLES

The following fundamental principles are to be used in environmental

assessments (of proposals for new air routes and for changes to existing

arrangements) and as a basis for selecting preferred noise abatement

procedures.

Total Noise Dose

Principle 1: Noise abatement procedures should be optimised to achieve

the lowest possible overall impact on the community.

Spatial Distribution of the Noise Dose

Principle 2: Noise should be concentrated as much as possible over non-

residential areas.

Principle 3: Noise exposure should be fairly shared wherever possible.

Principle 4: No suburb, group or individual can demand or expect to be

exempt from aircraft noise exposure.
Upper and Lower Limits of Noise Exposure
Principle 5: Noise is not considered significant when selecting noise

preferred options if exposure amounts to less than 40 LAeq 24

and there are less than 50 overflights per day.

The Acoustic Group Report 48.4732.R7C:MSC *
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Principle 6: No residential area should receive more than 60 LAeq 24, i.e.,
no residential area should receive more noise exposure than
that which is considered “unacceptable” for residential

housing under Australian Standard AS 2021.

Principle 7: There should be a current agreed aircraft noise exposure level
above which no person should be exposed, and agreement
that this level should be progressively reduced. The goal
should be 95 dB(A).

Timing/ Historical Issues

Principle 8:  When comparing options, operations that are conducted at
night or on weekends should be treated as being more
sensitive than those which occur during the daytime or on
weekdays.

Principle 9:  Both short-term and long-term noise exposure should be

taken into account in deciding between options.

Principle 10: Options which allow for a gradual change from the current
plan procedures should be given preference.
Principle 11: In deciding between mutually exclusive, but otherwise

equivalent options, involving

(i) the overflight of an area which has previously been
exposed to aircraft noise for a considerable period of time
(and which a large proportion of residents would therefore
have been aware of the noise before moving in); or

(i) anewly exposed area,
option (i) should be chosen.

Reciprocal Flight Paths

Principle 12: To the extent practicable, residential areas overflown by
aircraft arriving on a particular runway should not also be

overflown by aircraft departing from the runway in the

reciprocal direction.

The Acoustic Group Report 48.4732.R7C:MSC *
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In the Lilley matter it was agreed between the acoustic experts that airborne helicopter
operations giving rise to a contribution not exceeding 40 dB(A) would, for quiet areas in a
National Park removed from the highway, not generate a significant disturbance. Inthe Lilley
decision the Senior Commissioner chose a 40 dB(A) Leq, 24 r Criterion to apply for the National
Park (Principle 5). It is noted that the ambient Leq levels in the Park were taken to be 30
dB(A) and that the 40 dB(A) criteria applied by the Senior Commissioner conforms to Note 2
in Table Al of AS2363-1990 (ambient levels plus 10dB(A)).

However, the ambient Leq noise levels in proximity to the subject helipad are not less than
30 dB(A). The acoustic environment of Bardens Bay cannot be equated to Capertee National
Park. For this reason alone, Principle 5 of the ASA Environmental Principles is not relevant

to and should not be applied in the assessment of the subject helipad.

Further, it is noted that the ASA Environmental Principles could not be found on the
AirServices Australia website and there is no indication on the website about the current
status of that document. The Acoustic Group has now been advised by AirServices Australia
that the ASA Environmental Principles are no longer used by AirServices Australia. For
helicopter noise the AirServices Australia website refers to fly neighbourly agreements and

not any specific acoustic criteria.

In any event, the assessment and design of the subject helipad complies with Principles 1,
2, 3 and 4 of the ASA Environmental Principles. Principle 5 is expressed as a threshold level,
under which noise levels will be deemed not to be significant (provided there are less than
50 movements a day). It does not specify an acceptability target (as per Principle 6). In that
sense, it is only relevant where noise levels are less than the 40 LAeqz4 and where levels
are higher than that, a proper assessment of impact would need to be undertaken to
determine whether the noise impacts will be acceptable. In this case, Principle 5 is not
relevant, but the criteria in Principles 6 and 7 should be considered. Section 5.3 of this report

address the compliance of the proposal with the ASA Environmental Principles.

The result of the testing has led to the application having less than 50 overflights per day
(Principle 5), and less than the acoustic criteria set out in Principle 5 & 6. These concepts
automatically occur from the application of Part C of the ASA Environmental Principles that

governs helicopter operations and identifies procedures to be adopted where possible.

For the subject helipad, the proposed flight tracks to the south do not overfly residential areas
(procedure 1) below cruise altitude of 1000ft that is permitted by air navigation procedures

over the subject area (Part C of the ASA Environmental Principles).
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The northerly flight path does overfly residential properties at the northern end of Bardens
Bay when in the landing phase. The application nominated a maximum of 8 movements per

day if all flights on a day utilised approaches from the north.

The flight tracks that have been nominated for the helipad do not involve circling over
residential areas, adopt fly neighbourly procedures, and the use of the nominated flight paths
is specified in the management of the operation of the helipad (Part C of the ASA

Environmental Principles).

In light of the advice from AirServices Australia that the ASA Environmental Principles are
no longer used and in the absence of written clarification as to whether the Principles still
apply, The Acoustic Group considers that the most relevant criterion is the ANEF 20. Other
current documentation provided by AirServices Australia provides that helicopter operations
whilst in the air operate under the Aircraft Noise Exposure system (ANEF- Aircraft Noise

Exposure Forecast) which predicts noise levels over a one-year average.

4.6 Current EPA Criteria

Under the Protection of the Environment Operations Act (“POEO Act’) helicopter-related
activities are declared to be Premises-based activities that are identified as “Scheduled

Premises”.

In Schedule 1 of the POEO Act “helicopters-related activities” are defined as:

meaning the landing, taking off or parking of helicopters (including the use of

terminals and the use of buildings for the parking, servicing or maintenance of

helicopters), being an activity:

(a) thathas an intended use of more than 30 flight movements per week (where take-
off and landing are separate flight movements), and

(b) that is conducted within 1 kilometre of a dwelling not associated with the

landing, taking-off or parking of helicopters,

but not including an activity that is carried out exclusively for the purposes of

emergency aeromedical evacuation, retrieval or rescue.
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Schedule 1 does not define what constitutes “landing”, “taking off” or “parking” of a helicopter.
Hovering is part of the landing and take-off procedure, whilst parking can involve flying the
helicopter (in a hover) to a particular parking spot. The operation of a helicopter whilst on the

ground prior to or after a flight is not defined in the Schedule.

Chapter 1 of the EPA’s Noise Guide for Local Government provides a table identifying the
responsibility for different types of noise sources that may occur in New South Wales
(separately from aircraft operations that may occur on Commonwealth airports). The Noise
Guide for Local Government states on page 1.18 that for “helicopter premises not covered
by the POEO Act Schedule 1 - e.g. aircraft on the ground undergoing excessively noisy
engine maintenance” the responsibility for noise from the ground component of helicopters
lies with the Council (being the Appropriate Regulatory Authority under the POEO Act). The
EPA is the Appropriate Regulatory Authority for such activities covered by the POEO Act
Schedule.

We are instructed there will be no engine maintenance or servicing carried out at Trinity Point
Marina helipad.

Page 1.18 of the EPA’s Noise Guide for Local Government under the “Comments” column

for all helicopter premises (covered by the POEO Act or otherwise) states:

Air Services Australia is responsible for noise from aircraft in flight and
aircraft movements (taxiing, taking off and landing). The POEOQ Act provisions
cannot be applied to these activities. This includes conditions specifying, for
example:

e noise limits that apply to aircraft in flight and aircraft movements

e permitted hours for movements, permitted number of movements

e (except in limited circumstances) permitted aircraft models — e.g.

models certified to meet a certain noise level in certain specified test

conditions.
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Excluding the above operations that are governed by AirServices Australia, the only
helicopter noise component that could fall under the responsibility of Council or the EPA
relates to the period of time when the helicopter is stationary on the ground at the final
shutdown/start up location. Arguably, the Council or the EPA may not be responsible for that
startup / shutdown noise either, because it forms part of the flight movement. Under
operational procedures, the starting of the engine of a helicopter in aviation terms becomes
part of the flight, as does the time until the engine is shut down, i.e. the pilot in logging their

hours total the engine operating hours in their log book.

If that is the case, the Council and the EPA would only have responsibility for noise impacts
from engine maintenance or other ground activities ancillary to the helicopter flights, but not
helicopter engines. The Noise Guide for Local Government indicates that the Industrial Noise
Policy will be relevant to an assessment of those impacts. This position is consistent with

the most recent verbal advice received by The Acoustic Group from the EPA.

As noted above in Mark Lilley — v- Council for the City of Lithgow the (then) DECC confirmed
(for the preparation of the acoustic report to accompany the DA) that the ENCM guideline for
helicopters did not apply. The DECC specified for the helipad application the standard

intrusive noise criteria from their Industrial Noise Policy document.

Consequently, it would appear that for helicopter operations when on the helipad the relevant
criteria are the intrusive goal (for individual movements), and the amenity goal (for the total
number of movements in a day whilst on the helipad), derived from the Industrial Noise

Policy.

However, in 2015 The Acoustic Group sought to resolve some ambiguity about the Schedule
to the POEO Act concerning emergency helicopter operations when dealing with an
application for the proposed Westpac Rescue Helicopter Operations at Lake Macquarie
airport. We were advised by the EPA that it had received further (unpublished) “legal opinion”
confirming that if a helicopter was on the ground and had the engine running that was part

of the flight component and as such fell under the control of AirServices Australia.

If this is the case, then the INP noise criteria will not apply to on-ground helicopter noise. The
noise criteria applying to airborne noise (ANEF 20 based on AS2021 or other as determined
by authorities) should then be applied to the helicopter noise from the time the engine starts

or shuts down relative to the movement(s) in question.
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Consistent with the most recent verbal advice received from the EPA, this assessment
proceeds on the basis that noise from helicopters whilst in the air or on the ground is not
controlled by the EPA or Council. Any noise emission from helicopters idling or powering up
whilst on the ground is part of the airborne component and therefore falls under the control

of AirServices Australia.

Based on its significant experience with helicopter and aircraft noise assessments,
knowledge of the various criteria that have been applied in the past, and its understanding
of aviation operational procedures, The Acoustic Group considers that it is appropriate to
follow the EPA’s most recent verbal advice. That is, The Acoustic Group agrees that the
relevant criteria for the assessment of helicopter noise including any on ground component
is ANEF 20 and the Industrial Noise Policy does not apply to helicopter engine noise, even

when it is on the ground.

After further consultation with the Department concerning the subject proposal it has been
suggested that whilst the ASA Environmental Principles are no longer used by AirServices
Australia they should be a reference document for assessment purposes and supplemented
by the HAI Fly Neighborly Guide, cited by AirServices Australia as a noise abatement

concept.

4.7 Orange East Heliport

In the intervening period between the issue of the acoustic assessment report for the
proposed helipad at the Trinity Point Development and this amended report the Chief Judge
of the Land & Environment Court of NSW has issued a Judgment in relation to the helipad
at the Highland Heritage Estate becoming the Orange East Heliport with the capacity for a

greater number of movements than nominated for the Trinity Point Development.

The Judgment from the Chief Judge as Nessdee Pty Limited v Orange City Council [2017]
NSWLEC 158 addresses the acoustic issues/criteria commencing at paragraph 19 of the
Judgment. The judgment confirms the use of ANEF 20 with the nominal conversion of 35 to

an LAeq over a 24 hour period was accepted by the tow acoustic experts in that matter.

It is noted that the assessment for the Orange East Heliport followed the same procedure as
set out in the original and this amended acoustic report, with the testing being witnessed by

Council officers and an acoustic expert retained by the Council.
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The analysis and calculations relating to the helicopter testing was view by both experts.
Whilst all the test flights were recorded simultaneously at multiple locations by The Acoustic
Group, both experts attended each of the monitoring locations during the tests and jointly

conducted their own supplementary monitoring.

The monitoring assessed multiple flight paths and the various permutations in the use of

those paths, dependent upon the wind direction and strength.

The acoustic assessment report and the joint reports of the acoustic experts identified

limitations in flight numbers/paths/helicopters in a similar manner as set out in this report.

In relation to acoustic criteria that were assessed in the original acoustic assessment for the
helipad at the Trinity Point Development, some of those criteria would in terms of the Chief
judge’s decision in the Orange East Heliport matter be redundant. However, for consistency
with the previous version of this report that material is still provided.

4.8 Noise Criteria for Helicopters

ASA Environmental Principles

Under the suggestion that reference should be made to the ASA document Environmental
Principles and Procedures for Minimising the Impact of Aircraft Noise (which was referred to
by the Court in the Lilley matter), whilst the design has already addressed Principles 1, 2, 3
and 4, then for acoustic purposes Principles 6 and 7 would apply:

Principle 6:  No residential area should receive more than 60 LAeq 24, i.e.,
no residential area should receive more noise exposure than
that which is considered “unacceptable” for residential
housing under Australian Standard AS 2021.

Principle 7:  There should be a current agreed aircraft noise exposure level
above which no person should be exposed, and agreement
that this level should be progressively reduced. The goal
should be 95 dB(A).
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Principle 6 provided the direct link to the ANEF system under AS2021 and confirmation of a
35 dB(A) adjustment. The unacceptable limit for residential receivers in AS2021 is ANEF 25,
giving rise to ANEF 25 + 35 = LAeq 24 value of 60dB.

AS2021 provided the upper limit of acceptable aircraft noise at ANEF 20. Therefore, ANEF
20 + 35 = LAeq 24 value of 55dB.

Given the relevance of AS2021 the following criteria from the ASA Environmental Principles

document should apply:

Noise emission from the helicopter when taking off or landing, and including
operations whilst on the helipad arising from the start up, idle, power up and
(in reverse) until shutdown are not to exceed an unacceptable level of aircraft
noise impact of 60 dB LAeqz4, and in the circumstances of the acoustic
environment of Bardens Bay, should have a noise objective of less the 55 dB

LAEQQ4.

Reference to the HAI Fly Neigborly Guide provides planning and operational concepts for
helicopter operations but no noise criteria. The guide was prepared by the Fly Neighbourly
Committee of the Helicopter Association International (with technical assistance of the HAI

Acoustics Committee).

In the absence of any specific direction as to noise criteria applicable to the airborne
component of the subject helipad, under the due diligence requirement for the project The
Acoustic Group are of the opinion there are a number of criteria that have been used in the

past and should be identified.

EPA Criteria

There are no longer any EPA criteria for the airborne or ground components of helicopter

operations.
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Acceptability Criteria (AS 2363-1990)

Australian Standard AS2363 Acoustics — Measurement of noise from helicopter operations
sets out the methodology for the measurements and analysis of helicopter noise. Whereas
the 1990 version of the Standard included noise criteria, the 1999 version of the Standard
does not. If the subject helipad is assessed in accordance with AS2363-1990, then from

AS2363-1990 the following criteria would apply:

Noise emission from the helicopter when taking off or landing, and including
operations whilst on the helipad arising from the start up, idle, power up and
(in reverse) until shutdown are to comply with the 12 hour Leq levels and
corresponding maximum levels identified in Table Al (including note 2) and

assessed in accordance with the procedures set out in AS2363-1990.

Table Al of AS2363-1990 provides residential Leq targets of 60 dB(A) and 50 dB(A) over
the 12 hour periods of 7AM - 7 PM, and 7PM and 7AM respectively.

Note 2 to Table Al in AS2363 provides that for residential dwellings in low ambient areas
Laeq,T (amb) + 10 dB(A) can be used instead of Laeq,T (Hey), if the Laeq,T (amb) + 10 dB(A) is lower

that the Laeq,T (Her) Criterion.

From Table 1 (on page 6 of this report) the daytime ambient Leq levels are less than 50
dB(A), whilst the evening ambient Leq levels are over 40 dB(A). The ambient Leq + 10 dB
criterion (Note 2 to Table Al of AS2363-1990) applies for the day, but not for the period of 7
PM to 10 PM).

The existing ambient Leq levels are below the targets provided in AS 2363-1990. Therefore,
Note 5 to Table Al of AS2363-1990 does not apply.

Based on Note 2 to Table Al of AS2363-1990, the following helicopter noise contribution
targets have been allocated for the subject helipad (for the purposes of assessing
compliance with the 12 hour Leq levels under AS2363-1990).

For the monitoring locations used in the study the results of the three logger locations have

been assigned to the other monitoring locations as shown in Table 2.
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TABLE 2: AS2363-1990 Helicopter Noise Targets

1,7 55 50 85 80
2 59 50 85 80
3,45,6 56 50 85 80

ANEF 20 (AS 2021)

AirServices Australia have provided verbal advice to the Acoustic Group that the ANEF is
the acoustic index to be used for assessment purposes. Page 17 outlined the basis of the
ANEF parameter.

The ANEF is a noise contribution and does not include ambient noise in the assessment
process. There is no allowance or consideration of the ANEF value relative to the ambient
noise.

The Acoustic Group consider that in assessing the noise impact of helicopter operations that
the approach from AS2363-1990 dealing with the low noise acoustic environments should
also be applied to the subject application, with consideration also given to ASA Principles 6
&7.

In dealing with the ANEF 20 criteria, identified by AirServices Australia as their current noise
targets, from the previous discussion the following airborne noise criteria is proposed for the
subject helipad:

Noise emission from the helicopter when taking off or landing, and including
operations whilst on the helipad arising from the start up, idle, power up and
(in reverse) until shutdown are to comply with an ANEF 20/L (aeq,24hr) 55 dB(A)
when assessed in accordance with the procedures set out in AS2363-1990.

AS2363 requires measurements recorded using the A-weighted parameter not the Effective
Perceived Noise Level (EPNL). The AirServices Australia correction of +35 dB to the ANEF

is required to determine the ANEF from the calculated LAeq results.
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Conclusion

As a result of the above analysis of the most appropriate criteria for the acoustical
assessment should be in terms of the AirServices Australia ANEF 20 criterion (LAegzs 55

dB). This agrees with the Orange East Heliport Judgment.

In addition, as a precautionary measure the helicopter operation can be assessed against
the criteria set out in AS2363-1990and ASA Environmental Procedures. This, in our view,
results in a more conservative and very comprehensive assessment of the potential noise

impacts.

ACOUSTIC ASSESSMENT

Australian Standard AS2363 defines the various components of helicopter operations for

assessment purposes, the method of measurement, and analysis procedures to be adopted.

The Leq acoustic assessment for the airborne component (with or without a ground
component) requires separating the various flight modes for each test and analysis of each
mode.

The procedure is to extract the relevant time signature applicable to each of the different
operations and derive the sound exposure level (SEL). The SEL is the equivalent energy

noise level of the event in question if all that sound was to occur in a one second period.

Depending upon which acoustic criteria are used, the assessment involves different

mathematical analyses.

With the SEL value (an Leq equivalent for one second) the calculation of the resultant Leq
for either the 24-hour contribution under AS 2021/AirServices Australia criteria or the 12 hour

Leq criteria is determined.

The methodology of testing (from AS2363) normally has the helicopter on the helipad at flat
pitch idle (minimum power) for at least 30 seconds between the landing and a take-off, to

allow the landing component to be separated from the take-off component.
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As there was no pontoon on the water the helicopter conducted an out of ground effect hover
above the proposed helipad locations, where a stationary hover for 30 seconds was

requested (after a landing), before orientating the helicopter for the take-off procedure.

Reliance on the timing of the movements was obtained from observations at locations 1 & 6,
and logging of times obtained by a person in the helicopter recording such information.

Normalisation of the timing for the individual meters versus the observers at each location
was required before analysis using the Bruel and Kjaer Evaluator program, Bruel & Kjaer
Reflex Program, or Excel spreadsheets of the SVAN logger file, for extraction of the different

flight movement data.

From the individual movement results set out in Appendices E1-E3, the logarithmic (energy)
average of the individual landing profiles is used to determine a mean SEL (Appendices E4

& E5) from which the resultant Leq calculations may be derived.

The maximum level of each flight mode for each event is also determined and the logarithmic

(energy) average for each flight path/mode is derived.

The number of flights is expected to vary from day to day. On some days there may be no
flights. A maximum number of 8 helicopter movements a day has been specified for the
subject helipad, and a maximum number of 38 helicopter movements a week.

To address the operational aircraft aviation requirement (by AirServices Australia), to

consider different wind directions there have been three flight paths identified for helipad 2.

To provide an insight into the potential noise from such helicopter operations we have
assumed a mix of operations on the three flight paths that were used in the testing, on the
basis of equal distributions to derive the following scenarios:

. Scenario 1 — 4 landings using flight path 2a (clockwise) + 4 take offs flight path
2a (clockwise)

. Scenario 2 — 4 landings using flight path 2a (anticlockwise) + 4 take offs flight
path 2a (anticlockwise)

. Scenario 3 — 4 landings using flight path 2a (clockwise) + 4 take offs flight path
2b to north

. Scenario 4 — 4 landings using flight path 2b + 4 take offs flight path 2a
anticlockwise

The Acoustic Group Report 48.4732.R7C:MSC .-,'.‘.:-
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The aviation consultant has indicated that whilst scenario 3 is operationally acceptable, in
practice the majority of the flights are expected to be to the south and scenario 1 is likely to

prevail. However, the procedures in AS2362 require consideration of all flight path scenarios.

As a result of our analysis of the various criteria for the airborne component discussed in the
previous section, we are of the opinion the assessment should be in terms of the AirServices
Australia ANEF 20 criteria. From the ANEF one can convert to the LAeg24 limit from the ASA

Environmental Principles document, for assessment against that document.

Additionally, as a precautionary measure the helicopter operation has also been assessed
against the criteria set out in AS2363-1990.
5.1 ANEF (24 hour) Analysis and Consideration of ASA Environmental Principles

In dealing with the ANEF noise target the correct procedure is to utilise the Effective
Perceived Noise Level for determining the ANEF value. However, that process involves

extensive analysis of the noise data.

The ANEF level is the aircraft noise contribution and does not include ambient noise. The
ANEF level is a stand-alone index and is not related to any increment above the ambient

background noise. The ANEF does not consider the maximum level.

The ANEF is the aircraft noise contribution as an average day over all operations in a year.

The ANEF is based on the average distribution of flight paths and is not restricted to a single
flight path.

The annual average distribution across the three flight paths is unknown at this point in time.
For this analysis we have considered a worst-case situation of having all flights applied to
each of the four scenarios noted above. Such a situation would never occur and therefore

the true ANEF level would be lower than that shown in the nominated scenarios.

AirServices Australia have utilised for the Sydney Airport EIS and the Third Runway
assessment report the concept of +35 dB(A) being the difference between the ANEF and the
Leq 24-hour value. It is on this basis that 20 ANEF is equivalent to 55 Leq dB(A). This is
consistent with the concept provided by the EPA in their original helicopter guidelines, when

the ambient noise is excluded from the calculation.
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For the above four scenarios the following ANEF contributions have been determined on the

basis of all helicopter movements occurring between 8 AM and 7 PM:

TABLE 3: Helicopter Noise Contributions (ANEF) - Daytime flights only

1 10.9 1.7 -3.1 -2.4 8.7 6.4 -5.3
2 9.5 -15 -5.2 -3.6 9.7 5.2 -7.8
3 10.5 3.7 7.3 8.0 115 54 -5.4
4 10.3 0.4 1.6 9.6 10.3 5.8 -10.0

The results in Table 3 reveal the sound level contribution from the four scenarios when

assessed at the residential receivers to be well under the 20 ANEF aircraft noise level.

The landing and take-off SEL results includes part of the out of ground effect hover.
Extracting the measured hover component and then adjusting that component to obtain an
in ground effect hover is a complex task. As the SEL results provided in Appendix E include
15 seconds of the out of ground effect hover, and the in ground effect hover would give rise
to lower levels, the ANEF contributions that would occur with the pontoon in place would be

lower that identified in Table 3.

The ANEF value is an exposure level of the cumulative noise level from just the helicopter
operations (ambient is not included) expressed in ANEF units. The presence of negative
values in the calculated ANEF is permitted, just as in special acoustic test rooms one can

measure below 0 dB, as 0 dB is a reference level for measurements.

From the results in Table 3 the ANEF values for all flights occurring between 7AM and 7PM

can be converted to LAeq24 by adding 35 as shown in Table 4.

TABLE 4: Helicopter Noise Contributions (LAeqz4) - Daytime flights

only
1 45.9 36.7 31.9 32.6 43.7 41.4 29.7
2 44.5 33.5 29.8 31.4 44.7 40.2 27.2
3 45.5 38.7 42.3 42.0 46.5 40.4 29.6
4 45.3 35.4 36.6 44.6 45.3 40.8 25.0
The Acoustic Group Report 48.4732.R7C:MSC Soeure
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The ANEF contributions in Table 3 relate to the operation of the helipad every day throughout
the year at the maximum number of 8 movements a day for each scenario. To place the
proposed maximum of 8 movements a day into the context of 20 ANEF, the four scenarios
described above (of equal distribution of flight paths) have been extended to ascertain the
maximum number of flights that could be permitted, noting that such a situation is not

proposed by Trinity Point.

TABLE 5: Maximum Number of Helicopter Movements per day

(re 20 ANEF)
Maximum 32 172 74 42 28 90 1324
Number
Scenario 1 3 3 4 3 1 1

The ASA Environmental Principles document is silent on the acoustic correct for operations
between 7PM and 7AM. If all flights occur between 7AM and 7PM there is no difference in
the ANEF value, and therefore the LAeq 24 value (as per Table 4).

Under the ANEF system aircraft movements occurring between 7 PM and 7 AM have a 6
dB penalty adjustment (leading to one flight between 7 PM and 7 AM being equivalent to 4

daytime flights) arising from the National Acoustics Laboratories socio-acoustic study.

The following table considers the ANEF result for the four scenarios but on the basis of 3
take offs and 3 landings in the day, and one take off and one landing in the period 7 PM to
10 PM (subject to end of daylight).

TABLE 6: Helicopter Noise Contributions (ANEF) - 6
movements in the day and 2 movements in evening

1 13.3 4.1 ‘ -0.6 2.0 ‘ 11.2 8.8 ‘ -2.9
2 11.9 1.1 -2.9 0.9 121 7.6 54
3 12.9 6.3 9.7 10.4 13.9 7.8 -3.0
4 12.8 4.9 6.0 121 12.7 8.2 -7.5

The ANEF contributions in Table 6 (as a worst-case scenario) are well below the ANEF 20

acceptable limit.
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From the results in Table 6 the ANEF values for 6 flights occurring between 7AM and 7PM
and 2 flights between 7PM and & 7AM can be converted to LAeq24 by adding 35 as shown
in Table 7.

TABLE 7: Helicopter Noise Contributions (LAeq 24) - 6 movements in
the day and 2 movements in evening

1 48.3 39.1 34.4 37.0 46.2 43.8 311
2 46.9 36.1 311 35.9 47.1 42.6 29.6
3 47.9 42.3 44.7 45.4 48.9 42.8 32.0
4 47.8 39.9 41.0 47.1 47.7 43.2 275

It is noted that the Principle 6 target relates to the “unacceptable” limit of ANEF 25 set out in
Australian Standard AS2021 and that the helicopter contributions set out in Table 7 are
significantly below that 60 dB limit. Additionally, the results reveal that no contribution
exceeds a 55 dB LAequ4 level, which demonstrates the suitability of the noise against the

ASA Environmental Principles document.

As the maximum noise levels recorded from the test measurements satisfy the day and night
time maximum levels set out in AS2363-1990 (80 to 85dB(A)), then the maximum level set
out in Principle 7 (95dB(A)) is also satisfied.

5.2 AS2363-1990 Assessment

The AS2363-1990 procedure considers the helicopter Leq and maximum level contributions

over 12 hour periods.

In considering the Leq targets for AS2363 there are two distinct time periods and different

Leq (12 hour) targets as shown in Table 2 (on page 36).

The results in Table 4 consider the four scenarios on the basis of all 8 movements occurring
between 7AM and 7 PM, but calculated over a 24 hours period. Restricting all flights in to a
12 hour (day or night) would result in a LAeq 12 level 3 dB higher than the 24 hour level as

shown in Table 8.
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TABLE 8: 12 Hour Daytime Helicopter Leq Contribution as per AS 2363 for
8 movements

Leq
Target 55 59 56 56 56 56 55
(day)
Leq
target 50 50 50 50 50 50 50

(night)

Consistent with the ANEF results in Table 3, Locations 1 & 5 represent monitoring locations

that experience the highest Leq helicopter contributions.

As noted above with the hover over the pontoon (rather than out of ground effect hover) the

LAeq contributions would be lower than shown in Table 8.

The results in Table 8 also show that if all helicopter movements were to occur in the daylight
period between 7 PM and 10 PM, but assessed over the 12 hr “Nighttime” period identified
in AS 2363, the contributions would be the same as shown for the daytime and all locations
would have an Leq (12 hr) contribution less than 50 dB(A). Such a scenario would not occur
and therefore the few operations that would occur after 7 PM and before last light would

result in an LAeq,night contribution well below the 50 dB(A) criterion.

Examination of the maximum levels for helipad 2 in Appendices F4 and F5 reveal full
compliance with both the daytime and night time maximum level limits from AS2363-1990,
which factor in the ambient noise environment. These generally also align with criteria and

assessment provided against the ASA Environmental Principles.

5.3 Helicopter Hover Component Over Pontoon

The assessment of noise for the helicopter operations using the measurement results
included noise from the helicopter conducting a hover out of ground effect (HOGE) over the
helipad location, as the site testing did not have the availability of a pontoon for physically

landing the helicopter for the test measurements.
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Measurements of various helicopters have consistently revealed a higher noise level when

the helicopter is hovering out of the ground effect compared to hovering in the ground effect.

As a result of the difference between HOGI and HIGE the resultant noise level with the
pontoon in place will be lower than the measured levels from the testing. The following
discussion identifies the basis of the reductions.

The approach in undertaking the assessment of the Leq contribution in the tables above has
included the measured out of ground effect hover obtained during the tests. In the time splice
sample graphs used to show the methodology in the assessment procedure, the contribution
with and without the hover component has been identified for a number of locations.

Appendices F 1 — F4 present time splice graphs for movements 1 & 2, being the first landing
and take-off over helipad 2. The purpose of the time splice graph is to identify the out of

ground effect hover recorded at each of the 7 locations.

The table in Appendix F5 provides a calculation of the SEL for each of the two movements
that includes 15 seconds of the out of ground effect hover (to accord with the analysis
described earlier and results provided in Appendix E) then followed by the contribution
attributed to the hover out of ground effect component with the time period being extended

to 30 seconds that typically occurs when the helicopter is over a landing site.

The table in Appendix F5 reveals in all cases (except location 7) the inclusion of the hover
increases the SEL of the relevant movement. Reducing the hover SEL component by 5 dB
(to account for the in ground effect hover) would result in a lower hover contribution and an
insignificant impact on the SEL for the relevant movement.

For identification of the different components of the helicopter tests, the results from the Bruel
& Kjaer Evaluator program have included horizontal coloured bars at the top of the graph.
The green bar represents the landing phase of the test, the blue bar represents the hover
component and the pink bar represents the take-off component. The excel graphs for the

Svan results have identification of the different modes in the body of the graphs.

Examination of the results in the table in Appendix F5 reveal Locations 1 & 6 to experience

the highest helicopter noise levels.
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On the same basis of presentation, Appendix F6 provides a graphical result of the testing for
movements 11 & 12 (the southern flight path operating in an anticlockwise direction) for

Locations 1 & 6.

Similarly, for operation of the northern flight path Appendix F7 provides a graphical result for

movements 21 and 22 with respect to Locations 1 & 6.

As the helicopter using the northern flight path overflies Location 4, the graphical results for
the northern flight path over Location 4 is presented in Appendix F8. Appendix F8 includes

a table of results with and without the hover component for Locations 1, 4 & 6.

To identify the difference for a landing with a HIGE is to examine the take-offs and landings
onto the ground at Trinity Point (movements 33 & 34) set out in Appendices F9 & F10, with

the table of results set out in Appendix F11.

As a result of the analysis of the various flight modes it can be seen that correcting the SEL
data to account for hovering over the pontoon versus in the air would require a complex
explanation, whereas including the as measured out of ground effect hover in the test results

provides a simple conservative approach in the analysis of the Leq contribution.

Locations 2, 3, 4 & 7 experience a HOGE more than 10 dB below the maximum level of the
helicopter take-off or landing, whereas Locations 1, 5 & 6 had a HOGE at or less than 10 dB

below the maximum level.

At the time of the testing no specific comparison of HIGE versus HOGE was included in the
program, on the basis of previous verbal advice from the EPA that the INP was not

applicable.

From the tables in Appendix F it can be seen reducing the hover SEL component by 5 dB
(to account for the in ground effect hover) and increasing the time period for the hover and
ground running would not give rise to a higher SEL contribution than obtained from the

measurements that included a HOGE.

5.4 Variation in Wind

Just as airports utilise different runways, dependent upon the prevailing wind, the operation

of a helipad has a number of flight paths to address different wind directions.
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When there is a moderate wind, the preference is to have the helicopter operating with a
nose wind component. Different helicopter types have operating restrictions for situations
where there is a tail wind component.

To address those operational requirements with respect to wind, the subject helipad has
three different flight paths that may be used, as identified in Appendices A3 — A6.

When there is no prevailing wind, or a light wind, occurring at the site the principal flight path

in use for the subject helipad is that to the south.

The procedure for compliance testing or evaluation testing of helicopters for a landing site is
required under Clause 4.5 of Australian Standard AS2363 - 1999 to occur in calm air or in
no more than light wind conditions (5 km/h). The testing for helipad 2, being the location that
is to be used for the Trinity Point Marina helipad, occurred under those conditions.

The testing for helipad 2 resulted in some locations being upwind of the flight path/hover
point, some locations downwind of the flight path/hover point and some locations being cross
wind of the flight path/hover point.

Typically, the matter of adverse weather impacts relates to wind and temperature inversions
with respect to noise received at residential premises.

An increase in wind with respect to assessment of industrial premises can cause an increase
in noise levels received at positions downwind and a reduction in noise for positions up wind.
The primary issue for industrial premises and adverse weather is related to receiver locations
removed from the site where the presence of wind and temperature inversions can cause a
greater variation in the noise level). In the context of the subject proposal the receiver
locations are not significantly removed from the flight paths or helipad locations, when

compared to industrial premises where wind and temperature inversions can be an issues.

Temperature inversion over the relatively short distances from the pontoon to the receiver
location is not envisaged to be a matter of concern particularly when consideration of the
temperature inversion is generally related to night-time operations (which will not occur at
the helipad). The INP only requires consideration of this issue if the temperature inversions
occur for more than 30% of the time at night in winter. As this does not occur in this case,

the requirement for consideration of temperature inversions under the INP does not apply.

For the purpose of obtaining an ambient background level upon the EPA place a limitation
of 5 m/s (18 km/h) above which wind conditions are unsuitable for obtaining a background

level.
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Similarly, for compliance purposes the EPA restrict noise monitoring to avoid strong winds
(see condition L6.5 of EPA General Terms of Approval for Lilley Heliport in Appendix G5.

As noted previously, the measurement of helicopters under Australian Standard AS 2363
uses FAST response rather than the SLOW response requirement for the measurement of
fixed wing aircraft (under Australian Standard AS 2021). The use of FAST response for
helicopters automatically leads to a higher measured noise level and automatically takes

account of any fluctuations in the noise generally attributed to variations in the wind.

The individual test flights for each of the different flight paths/mode revealed minor variations
in the measured levels, which is to be expected due to slight variations in the flight profile or

wind at the time of the individual flight.

The use of an energy average for both the SEL and maximum level components of each
flight path/mode automatically provides an average level that is biased towards the higher

levels obtained in the dataset for each flight path/mode.

5.5 Impact on Marine Fauna

With respect to fauna located on the land area surrounding Bardens Bay the noise
associated with the helicopter would be similar to or greater than that occasioned by existing

activities occurring on the waterways.

Studies by the US Department of Interior in conjunction with the U.S. Air Force with respect
to the effects of aircraft operations on wildlife (US Air Force Engineering and Services Centre
and US Department of the Interior Fish and Wildlife Service, 1988 Effects of aircraft noise
and sonic burns on domestic animals and wildlife: A literary literature synthesis NERC 82/29)

were identified in the ARUP Acoustics assessment for the Trinity Point development.

The noise level cited for impacts on land based wildlife associated with aircraft operations

occur at levels significantly higher than that generated by the subject helicopter.
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This conclusion is similar to the decision of Mark Lilly v Lithgow City Council matter, where
at paragraph 26 Senior Commissioner Roseth discussed the adverse impact of flora and
wildlife in national parks and stated:

While helicopter flights certainly disturb the peace of those who try to experience
nature from the ground, this is not the same thing as having an adverse impact
on flora and fauna. Helicopter flights over Capertee Valley and the Blue
Mountains National Park are possible from other nearby airports. If helicopter
flights over these areas are harmful to the environment or disturbing to
bushwalkers, they should be prohibited by more effective and appropriate

means and the refusal of this application.

In relation to aquatic flora and fauna the acoustic assessment involves different parameters
to that for an acoustic assessment in the air. Only a small percentage of the acoustic energy
generated by the helicopter and the down wash is transferred into the water. Whilst noise in
water is also expressed in decibels, the reference level for the evaluation of underwater
sound level levels uses a different reference level to sound in the air and cannot be directly
compared.

The ARUP Acoustics report of October 2008 for the Trinity Point Development identified that
the acoustic impedance of water is approximately 3600 times the acoustic impedance of air,
and therefore at the air water interface 99% of the acoustic energy contained in the audible

instant sound will be reflected and only 1% transmitted to the water.

From measurements of other helicopters in proximity to the ground effect it is expected for
the subject helipad a maximum noise level in the order of 100 — 108 dB(A) would occur at
the surface of the water outside the helipad itself, that on conversion to underwater sound
metrics would suggest that the noise level in the water would be less than 80 dB. This
indicates noise of the helicopter would be audible to fish but under the 90 dB nht (species) Criterion
expressed in report from Nedwell, Parvin, Edwards, Workman, Brooker and Kynock (2007)
Measurement and interpretation of underwater noise during construction and operation of
offshore wind farms in UK waters, COWRIE, Report NOISE- 03—2003.

The ARUP Acoustics assessment considered the operation of the various helicopter types

was considered unlikely to cause adverse noise impact to fish.
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Of relevance to the transfer of noise to the aquatic area is the operation of boats in Bardens
Bay. The noise from boat propellers is generated in the water itself and therefore represents
a significantly greater level of noise in the water than the transfer of the airborne component

of the helicopter noise through the air/water interface.

The ARUP Acoustics report identified that measurements of underwater noise levels from
boats have resulted in sound pressure levels in excess of 140 dB re 1uPA at a distance of
1m (reference quoted as Erbe, C (2002) Underwater Noise of Whale-Watching Boats and
Potential Effects on Killer Wales (orcinus orca), based on an acoustic impact model, Marine
Mammal Service 18 (2) pp 39 —418).

From our perspective, the various boats that have been observed to operate in Bardens Bay
whilst having lower airborne noise components than the helicopter would clearly generate a
greater level of underwater noise level because of the propellers associated with those boats.
It is therefore suggested that the existing boats would give rise to a significantly higher level
of underwater noise than that from the subject helicopter.

The impact on aquatic fauna as a result of the subject helipad is addressed by others.

5.6 Use of the helipad by other helicopter types

The helicopter used for the testing represents the general type of helicopter that would be
defined as “charter operations” and covers the medium weight turbine helicopters including
the Bell 206 JetRanger/LongRanger, Bell 407, McDonnell Douglas MD500C/D/E and Airbus
EC120 & EC130 helicopters. Noise test data (normal operations and certification tests)

reveal similar levels and would not alter the matter of acoustic compliance.

The use of larger/greater capacity helicopters (particularly twin engine helicopters) is limited
by the size of the helipad. The size of the helipad imposes a limit for an Agusta Westland
AW109 or an Airbus EC135, with the AW109 selected as the ‘design helicopter’ for the

physical pontoon design.

Typically, reference to noise emission for different helicopter types is based on certification
data. However, certification data relates to the helicopter near maximum load and
undertaking operations under specific procedures that do not occur in practice. Noise data

from actual flight testing using the proposed flight tracks provides realistic noise data.
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To overcome the difference between different helicopters, a method of helicopter Leq noise
weighting (from actual flight profiles) was developed in 1992 for the proposed Sydney CBD
heliport at Pier 8 Pyrmont, as contained in an EIS prepared by Warren & Associates Pty Ltd

and Heli-Consultants Pty Limited, in association with James Madden Cooper Atkins Pty Ltd.

Measurements were conducted at Peacock Point, East Balmain, being a reference location
R1 used for previous helicopter testing for potential heliport sites at Pier 23 Darling Harbour,

Pier 14 Pyrmont and Pier 23 Pyrmont. Other locations were the subject of testing.

From the Pier 8 Pyrmont EIS the monitoring location R1 is identified as 730 metres from the
landing site (across water), involved a principal flight track down the eastern side of Darling
Harbour and directly into the landing pad, or an alternative track that went past the helipad

and turned to the west to land from the south east.

Three helicopter types were tested in the Pier 8 Heliport study, being the Bell 206 JetRanger,

a twin engine Aerospatiale AS355F and a twin engine Sirkorsky S76.

The assessment of the helicopter operations was undertaken with respect to AS2363-1990.

From the measurement data the maximum number of helicopter movements were
determined for each helicopter. At that time the most common turbine engine helicopter used
for charter purposes was the Bell JetRanger. From the most critical receiver (location R1 at
Peacock Point) it was established that 52 JetRanger movements a day could occur and

satisfy the Leq noise limit.

A similar exercise was conducted for the other two helicopters tested. By reference to the 52
JetRanger movements a Noise Weighting was obtained where the JetRanger was assigned
a value of 1.0, the AS355F 1.2, and the S76 2.9.

The NSW EPA were present for the testing and conducted simultaneous monitoring at
Peacock Point at a position within 5 metres of the James Madden Cooper Atkins Pty Ltd R1
meter.
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The Acoustic Assessment then reviewed the measurements recorded at location R1 for the
Piers 22/23 study where a JetRanger 206, a Robinson R22, an Aerospatiale AS350B and
an August A109A were the subject of testing. By way of the same methodology the following

Noise Weightings for reference location R1 were obtained:

e Robinson R22 0.5
e 206 JetRanger 1.0
e Aerospatiale AS 350B 1.9
e Agusta A101A 2.1
e Aerospatiale AS 355F 1.2
e Sikorsky S76 2.9

The CBD Pier 8 Heliport was the subject of a Commission of Inquiry in 1993 and had the

benefit of assistance from Mr D Craig (acoustic engineer) from Challis & Associates.

The Commission of Inquiry supported the use of the helicopter weighting method described
above and determination of the helicopter contribution - no inclusion of ambient (so as to
accord with AS2363 and AS2021). The Commission of Inquiry report simplified the basis of
the helicopter weighting to be equivalent to 50 JetRanger movements per day. This changed
the above weightings (set out in the EIS) slightly.

The benefit of the weighting method for different helicopter types is that one can use the
maximum number of movements determined in Table 5 for the test helicopter
(Airbus/Aerospatiale AS350B) and determine the maximum number of movements that
would apply to other types of helicopters using the Trinity Point Marina helipad. Table 10

provides the result of that exercise to maintain a 20 ANEF for all flights occurring in the day.

TABLE 10: Maximum Number of Helicopter Movements per day
(re 20 ANEF)

Airbus AS350B 32 172 74 42 28 90 >1000
JetRanger 206 61 326 140 79 53 171 >2000
Airbus AS355F 38 206 88 50 33 108 >1000
AgustaWestland
A109A 28 155 66 38 25 81 >1000
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This is a highly unlikely situation. The above table identifies that the restriction of 8 helicopter
movements a day will clearly satisfy the AirServices Australia noise target for the helicopter

types that are likely to use the helipad.

As the results in Table 10 have been assessed in terms of the ASA 20 ANEF target then the
maximum number of movements relate to a LAeqz4 target of 55 dB and clearly satisfies the

ASA Environment Principles unacceptable target of 60dB LAeqz2a.

5.7 Future Residential Receivers within Development of MP 06-0309

Location 1 (being Lot 31 DP 1117408) is located on the Trinity Point Marina and Mixed Use
Development site, and will include the range of land based uses as identified in the approved
concept plan. This includes future residential uses. The approved concept plan provides for
up to 157 residential apartments in the central and southern precincts of the site. Of the
range of development approvals on this land, DA 496/2015 includes 34 residential
apartments (integrated with 93 tourist accommodation apartments) in four x four storey

buildings.

The northern most building sits to the south west of the proposed helipad, being north of
Location 1. Under the approved concept plan, future residential land uses can also be

sought, further south of the approved buildings.

The assessment of Location 1 does not identify any non-compliance against various acoustic

criteria arising due to the operation of the helipad under a worst case scenario.

Examination of the flight tracks shown in Appendices A3 — A6 reveals similar horizontal
distances to the shoreline of the residential section of the Trinity Point Development to that
of Location 1. The elevation of the helicopters with respect to Location 1 and landing on a
pontoon will be higher at the southern end of the development and lower at the pontoon than

were recorded for Location 1.

With the helicopter landing on the pontoon (rather than the out of ground effect hover that

was recorded in the tests) the SEL level at Location 1 will be lower.
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With respect to any residential use that sits to the north of Location 1 (the attended
measurement location) the maximum level for arrival would be marginally less, whilst on
departing, levels would be expected to be similar to Location 1. On an Leq basis, it could be
taken that result to be 0-1dB(A) higher.

With respect to any residential use that sits to the south of Location 1 (the attended
measurement location) the maximum levels would be similar or lower, and the Leq could be
1-2dB(A) lower. These variances are minor and would not result in impacts to the future

residential uses against acoustic considerations.

The arrival and departure of helicopters will be audible to residential receivers of the Trinity
Point Development and dependent upon the visual exposure to the helicopter will generate
a short term increase in noise similar to or greater than the use of Bardens Bay by various
boats. The assessment is compared against the ambient environment for a green field site.
With the development of the site, that included residential and tourism accommodation,
commercial components and the marina, there will be an automatic increase in the prevailing

acoustic environment.

The future residents of the Trinity Point Mixed Use site will be co-existing within a tourist
facility, including an operational marina, 300 seat function centre, restaurant and dining area,
and tourist accommodation. Condition 34 of DA 496/2015 relates to Social Impact
Management, and required a Social Impact Management Plan to be lodged with and
approved by Lake Macquarie City Council that addresses, amongst other matters, measures
to ensure that conflict between user groups of the development (e.g. tourists and residents)
does not occur. One of the mechanisms is to ensure that future residents are well informed

on the mix of uses and the nature and scale of those uses.

Any future residential land use established under MP 06_0309 will have disclosure that
clearly establishes that they are part of a wider mixed use development project, that
highlights the existence of the range of land uses, including function centre, restaurant,
tourist accommodation, marina and helipad (as proposed) and associated operations and

impacts.

The Acoustic Group Report 48.4732.R7C:MSC *
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Current titling intentions are that any residential unit will form part of a community title scheme
(this is subject to a current application before LMCC), which includes a Community
Management Statement (CMS). The CMS is part of the titling system, and the existence of
the non-residential uses and disclosure can sit within the bylaw that expresses the ‘theme of
development'. If necessary, a specific bylaw applying to residential apartments can also be
added.

In addition to the titling, JPG in contracts of sales for residential apartments would include
similar disclosure of the mix, nature and scale of uses at Trinity Point, including the marina,

function centre, dining and helipad (as proposed).

6.0 SUMMARY AGAINST SEARs
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NSW Planning & Environment, by letter of 61 July 2016, provided revised Secretary’s
Environmental Assessment Requirements (SEAR 846) for the Trinity Point Morisset Park

Helipad.

With respect to acoustic impacts the SEARs required the investigation of potential noise

impacts associated with the take-off, approaches and route of helicopters to the helipad.

This acoustic assessment identifies testing that occurred with a generic helicopter using
nominated flight paths for 2 helipads. Testing confirmed that the first helipad is to be used

for the subject application.

As required by the SEARs the potential impacts of the helicopter operations on residential
areas has been undertaken with the location of assessment (and monitoring) identified by

the Council prior to the conduct of the test.

As required by the SEARS the flight paths, hours of operation and flight paths that would
apply to the helipad have been identified. The frequency of operation has been assessed as
a daily worst-case scenario of eight movements per day for operations restricted to each of
the three flight paths and/or flight path combinations that have been identified to

accommodate different wind directions.
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An overall maximum number of movements per week (being less than that assessed for
eight movements every day) will automatically result in a lower cumulative noise from the
subject helipad when assessed in accordance with the AirServices Australia ANEF (aircraft
noise exposure forecast) method, ASA Environmental Procedures Principle 6 and AS2363-
1990.

The consideration of other helicopter types has been conducted to reveal full compliance
with the AirServices Australia criteria, ASA Environmental Procedures Principle 6 and
AS2363-1990.

The construction of the “helipad” from a noise perspective is one of towing a floating pontoon
to the subject site and anchoring that pontoon to the bottom of the bay. The noise impacts
associated with construction of the Marina (involving piling) has been addressed under other
approvals and that the construction of the “helipad” will fully satisfy the requirements of those

approvals.

7.0 SUMMARY

The Acoustic Group Report 48.4732.R7C:MSC
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The proposal to include a helipad as part of the approved marina at Trinity Point, Lake
Macquarie, has been the subject of acoustic testing using a generic helicopter that

represents the typical fleet of turbine helicopters used in charter situations.

Prior to the testing a meeting occurred on site with Council officers to identify the proposed
format of testing and locations for monitoring and to seek Council’'s general approval of the
process. The Council officers accepted the monitoring program and the rationale behind the
testing to satisfy the requirements set out in Australian Standard AS2363-1990 but

subsequently added two additional locations for monitoring purposes.

Monitoring was conducted in March 2016 in the presence of Council officers and involved

testing for three different flight paths and two helipad locations.

Seven locations approved by Council were monitored on a continuous basis to record the

helicopter operations for subsequent analysis.
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A preliminary analysis of the testing was the subject of a public information session in late
May 2016. Input from the residents identified the necessity to provide a detailed explanation
of the development of acoustic criteria concerning helicopters, as the residents in attendance

had incorrect information.

As discussed in this report there have been significant changes to the relevant criteria,
including as a consequence of verbal advice from the EPA. Previously, the EPA imposed
guidelines and noise limits for helicopter operations. However, the current advice is that the
EPA does not have any authority to control helicopter noise (either on the ground or in the

air).

Based on The Acoustic Groups significant expertise with helicopter noise assessments, it is
our opinion that helicopter operations fall under the jurisdiction of AirServices Australia, and
that the use of the Aircraft Noise Exposure Forecast system (ANEF) under AS2021 is the

mechanism that applies to helicopter operations (including ground components).

AirServices Australia has, for acoustic assessments concerning the Third Runway at Sydney
Airport, used the general conversion factor of 35 dB between the ANEF and the A-weighted
Leq level, in that the A-weighted measurement represents a significant simplification and
cost saving to the more complex and time consuming Effective Perceived Noise Level
(EPNL) procedures used in deriving an ANEF. This adjustment permits the use of a simple
conversion from the calculated LAeq levels to derive a 24 hour ANEF value for comparison
with the recommended acceptability of 20 ANEF.

Compliance with the acceptability criterion of 20 ANEF automatically results in compliance
with the ASA Environmental Principles limit of 60 LAegzs. In fact, the results demonstrate
that the proposal sits below 55 dB and 50 dB LAeq24, which falls within the range of
acceptable noise identified in the ASA Environmental Principles, and also aligns with the
criteria from AS2363-1990 which considers the ambient noise environment of Bardens Bay.

The 1990 version of AS2363 included criteria provided directly from AirServices Australia
that was based upon the ANEF system for 12 hour periods of operation, and incorporates
the technical amendments to the EPA's original assessment criteria as a result of a

Commission of Inquiry into a proposed Sydney CBD heliport.
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Analysis of the helicopter results with respect to each of the 3 flight paths has considered
four scenarios using an equal distribution on the flight paths at the maximum number of
proposed movements per day, for the determination of the ANEF (Aircraft Noise Exposure

Forecast) values.

That distribution indicates helicopter noise levels to be significantly below the 20 ANEF

criteria specified in Australian Standard AS2021.

To place the proposed maximum of 8 movements a day in the context of 20 ANEF a reverse
analysis to determine the maximum number of movements that could occur per day under
consideration for the 4 scenarios has been conducted. That analysis confirms that the
application for 8 movements a day is significantly less than the maximum number of

movements that on a noise basis could be permitted.

A suite of noise criteria that have been used for helicopter assessments in NSW have been
examined and are all satisfied for 8 movements a day (4 arrivals and 4 take-offs) for the test

helicopter.

For completeness the assessment has also considered the different scenarios to cater for
different wind directions in terms of the criteria set out in ASA Environmental Principles and
in AS2363 — 1990 that finds both the Leq and maximum levels to be significantly lower than
the recommended criteria, even when one includes the recommendations for low noise areas
to use ambient Leq +10 dB which is the conservative approach used in this assessment from
AS 2363-1990.

The assessment has considered the use of different helicopter types (and their derivatives)
based upon an energy noise weighting procedure developed for the proposed Sydney CBD

Heliport based upon testing of a number of helicopter types.

That assessment reveals use of helicopter types up to the AgustaWestland A109A to

maintain compliance with the noise targets applied to helipads.
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The assessment of the helipad has identified the following operational procedures to mitigate
the noise impacts:

e Use of the helipad is by prior permission only
e Requirement to follow prescribed flight paths
e Operations only in daylight hours and not before 8am

¢ No joyfilght/joyrides from the helipad

Yours faithfully,

The Acoustic Group Report 48.4732.R7C:MSC
23 April, 2018
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APPENDIX A: Site and Measurement Locations
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To: South
Heading: 180°

Climbing

From: South

Heading 350°T

-;’ ‘
*» Descending to land

Approach Path A to meet Calm conditions, North, North East, North West and East winds.
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To: South
Heading 180°T

Climbing

From: South

Heading 350°/355°T

Descending to land

Approach Path B1 to meet North West, West and South West winds.
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’ \‘~ proach to turn into
a Strong southerly.

Heading 180°T

Climbing From: South

Heading 350°/355°T

Descending to land

Approach Path B2 designed to meet South East, South, South West winds.
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From: North

Heéding %«’r

Descqaig to land

Climbing to depart
to North

Alternate Approach Path C for South West, South, South East winds. This is an Alternate to Path B2.
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Proposed Helipad — Trinity Point Development, Lake Macquarie APPENDIX A7
Johnson Property Group

Google earth

Attended Measurement Location

Logger Location
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX B1
Johnson Property Group

APPENDIX B: Original Test Flight Program

1 2 2A Clockwise Landing
2 Take off
3 Landing
4 Take off
5 Landing
6 Take off
7 Landing
8 Take off
9 Landing
10 Take off
11 2 2A Anticlockwise Landing
12 Take off
13 Landing
14 Take off
15 Landing
16 Take off
17 Landing
18 Take off
19 Landing
20 Take off
21 2 2B South Landing
22 North Take off
23 South Landing
24 North Take off
25 South Landing
26 North Take off
27 South Landing
28 North Take off
29 South Landing
30 North Take off
31 On land South Landing
32 N/A On land North Take off
27 i
' 'ﬂng %lgc'l N/A anywhere
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX B2
Johnson Property Group

33 On land North Landing
34 On Land South Take off
35 1 1A clockwise Landing
36 Take off
37 Landing
38 Take off
39 Landing
40 Take off
41 Landing
42 Take off
43 Landing
44 Take off
45 1 1A Anticlockwise Landing
46 Take off
47 Landing
48 Take off
49 Landing
50 Take off
51 Landing
52 Take off
53 Landing
54 Take off
55 1 1B South Landing
56 North Take off
57 South Landing
58 North Take off
59 South Landing
60 North Take off
61 South Landing
62 North Take off
63 South Landing
64 North Take off
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX C1
Johnson Property Group

APPENDIX C: Flight tracks on the day of testing

a GRID
& (MGA)
e MAGNETIC
% BRI NORTH
<
?.
R
11.6°
ASCENDING FLIGHT
DESCENDING FLIGHT

MOVEMENT #21~30

NOTE:
FLIGHT PATHS HAVE ONLY BEEN SHOWN TO WHERE THE
HELICOPTER WAS AT AN ALTITUDE OF LESS THAN OR
EQUAL TO 1000ft (304.5m). THIS PLAN SHOWS THE
VARIOUS FLIGHT PATHS TESTED ON 24/3/2016. EACH
FLIGHT PATH WAS TESTED 5 TIMES (INCLUSIVE OF A
SIMULATED LANDING & TAKE OFF).

drawing title:

HELICOPTER FLIGHT
PATH TESTING

location: TRINITY POINT

cod

council: LAKE MACQUARIE
dwgref:  37429(4)-HELI-02-D

client:

1§ MOVEMENT #11~20

date | comment drawn | pm level information scale (A3 original size) i
TR AD 00 johnson
5.9.2016 | SHEET 2 ADDED. CB |CW CONTOUR INTERVAL: N/A I | office ph: (02) 4305 4300

SCALE: LL) hunter office ph: (02) 4978 5100

Flofted By: Chrs rown ot
o

f= o —— e
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX C2

Johnson Property Group

00 (WO

-

NOTE:

ASCENDING FUGHT
DESCENDING FUGHT

MOVEMENT #55~64

FLIGHT PATHS HAVE ONLY BEEN SHOWN 7O WHERE THE
HEUCOPTER WAS AT AN ALTITUDE OF LESS THAN OR
EQUAL TO 10007t (304.5m). THIS PLAN SHOWS THE
VARIOUS FUGHT PATHS TESTED ON 24/3/2016. EACH
FLIGHT PATH WAS TESTED 5 TIMES (INCLUSIVE OF A
SIMULATED LANDING & TAKE OFF).

LAKE MACQUARIE
37429(4)-HEL-02-D
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX D1
Johnson Property Group

APPENDIX D: Actual Test Flights

1 2 2A Clockwise Landing
2 Take off
3 Landing
4 Take off
5 Landing
6 Take off
7 Landing
8 Take off
9 Landing
10 Take off
11 2 2A Anticlockwise Landing
12 Take off
13 Landing
14 Take off
15 Landing
16 Take off
17 Landing
18 Take off
19 Landing
20 Take off

Overflight 1 | | north | Overflight
21 2 2B South Landing
22 North Take off
23 South Landing
24 North Take off
25 South Landing
26 North Take off
27 South Landing
28 North Take off
29 South Landing
30 North Take off
31 On land South Landing
32 N/A On land North Take off

27 i

' 'ﬂ% ?:,:QC'I N/A anywhere
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX D2
Johnson Property Group

33 On land North Landing
34 On Land South Take off
35 1 1A clockwise Landing
36 Take off
37 Landing
38 Take off
39 Landing
40 Take off
41 Landing
42 Take off
43 Landing
44 Take off
45 1 1A Anticlockwise Landing
46 Take off
47 Landing
48 Take off
49 Landing
50 Take off
51 Landing
52 Take off
53 Landing
54 Take off
Overflight 2 | | North | Overflight
55 1 1B South Landing
56 North Take off
57 South Landing
58 North Take off
59 South Landing
60 North Take off
61 South Landing
62 North Take off
63 South Landing
64 North Take off
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX E1
Johnson Property Group

APPENDIX E: Tables of Measurement Results
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APPENDIX E2

Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie

Johnson Property Group
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APPENDIX E3

Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie

Johnson Property Group
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie

Johnson Property Group

Summary Table - Log average

APPENDIX E4

Lt

2A Clockwise 75 85.8 74 86.6 - -
2A Anticlockwise 77 86.3 71 82.5 - -
2B North 73 84.8 - - - -
2B South - - 73 84.9 - -
Overflight
. 1000 ft North - - - - 66 77.6
1A Clockwise 75 84.3 74 85.6 - -
1A Anticlockwise 73 84.2 68 79.4 - -
1B North 75 83.5 - - - -
1B South - - 71 80.7 - -
Overflight
500 ft - - - - 72 81.4
2A Clockwise 65 76.0 67 77.8 - -
2A Anticlockwise 67 75.4 58 71.8 - -
2B North 70 79.9 - - - -
2B South - - 64 75.1 - -
Overflight
5 1000 ft North - - - - 62 74.4
1A Clockwise 68 78.0 70 77.9 - -
1A Anticlockwise 70 77.0 66 77.1 - -
1B North 72 81.5 - - - -
1B South - - 69 80.0 - -
Overflight
500 ft - - - - 71 79.5
2A Clockwise 60 72.4 59 72.0 - -
2A Anticlockwise 57 69.5 58 70.6 - -
2B North 74 85.4 - - - -
2B South - - 65 79.5 - -
Overflight North
5 1000 ft - ) ) ) 69 | 79
1A Clockwise 61 71.1 57 69.8 - -
1A Anticlockwise 59 69.6 60 71.0 - -
1B North 73 84.7 - - - -
1B South - - 67 80.9 - -
Overflight
500 ft ) i i i 72 81
2A Clockwise 64 73.1 61 72.7 - -
2A Anticlockwise 60 70 60 73.0 - -
2B North 74 86.1 - - - -
4 2B South - - 77 87.9 - -
Overflight North
1000 ft ) i i i 66 79
1A Clockwise 63 70.9 60 70.7 - -
1A Anticlockwise 61 72.2 63 73.5 - -
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX E5
Johnson Property Group

1B North 73 85.2 - - - -
1B South - - 77 88.6 - -
Overflight
500 ft - - - - 2 | 8l
2A Clockwise 75 84.3 73 83.8 - -
2A Anticlockwise 75 85.1 73 84.4 - -
2B North 76 88.3 - - - -
2B South - - 75 86.1 - -
Overflight
: 1000 ft North - - - - 63 76
1A Clockwise 75 85.5 75 86.3 - -
1A Anticlockwise 72 82.4 73 84.8 - -
1B North 75 86.3 - - - -
1B South - - 75 87.4
Overflight
500 ft - - - - 67 | 79
2A Clockwise 72 82.7 69 80.5 - -
2A Anticlockwise 70 81.4 67 79.4 - -
2B North 72 80.9 - - - -
2B South - - 69 80.8 - -
Overflight
6 1000 ft North - - - - 62 74.4
1A Clockwise 73 82.0 68 79.6 - -
1A Anticlockwise 69 77.9 70 80.8 - -
1B North 70 78.8 - - - -
1B South - - 68 77.6 - -
Overflight
500 ft - - - - 67 79.5
2A Clockwise 59 69.2 64 70.7 - -
2A Anticlockwise 57 67.5 54 65.3 - -
2B North 59 68.6 - -
2B South - - 51 61.0 - -
Overflight North
. 1000 ft - - - - 63 | 76
1A Clockwise 54 65.1 56 67.4 - -
1A Anticlockwise 54 65.9 54 64.9 - -
1B North 60 69.4 - - - -
1B South - - 45 58.7 - -
Overflight
500 Ft - - - - 61 | 73
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX F1
Johnson Property Group

APPENDIX F: Measurement Results
2A Clockwise

Movement 1 & 2 (Location 1) in Calculations

M Landing M Hover M Take Off M Sound

dB
70 VNWWAV‘ \\{JIM |
60 f"h M
50 —y V | ’ | |
40 - i
09:14:00 AM 09:15:00 AM 09:16:00 AM 09:17:00 AM 09:18:00 AM 09:19:00 AM

—— LAF
Cursor: 24/03/2016 09:16:15 AM.000 - 09:16:15 AM.100 LAeq=66.6 dB LASmax=69.3 dB LAF =66.9 dB

Movement 1 & 2 (Location 2) in Calculations

M Landing M Hover M Take Off

dB
50 V-ﬂ\{-
10 ] N |
30
09:14:00 AM 09:15:00 AM 09:16:00 AM 09:17:00 AM 09:18:00 AM

LAF
Cursor: 24/03/2016 09:16:29 AM.899 - 09:16:30 AM.000 LAeq=54.7 dB LASmax=54.5 dB LAF =56.1 dB
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie

Johnson Property Group

APPENDIX F2

Movement 1 & 2 (Location 3)

B5

55

50

dB

45

Landing

Howver

L
&

Take Off

L 4

F 9

35

30

9:13:30  914:00 9:14:30  915:00  S5:15:30

9:16:00

Y
'y

9:16:30

9:17-00

Movement 1 & 2 (Location 4)

70

65

60

55

dB

50

45
Landing

40
35

30

9:14:30 9:15:00 9:15:30 9:16:00
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie
Johnson Property Group

dB

80

75

70

65

60

55

50

45

40

35

30
9:13:30

9:14:00

Location 5 (Movement 1 & 2)

9:14:30

9:15:00

9:15:30

9:16:00

Landing Hover

+—r———r¢—>

9:16:30

Take Off

9:17:00

9:17:30

APPENDIX F3

9:18:00

dB

70

60

50

40

09:13:00 AM

M Landing ® Hover

Movements 1l & 2 (Location 6) - Fast Logged in Calculations

B Take Off M Sound

fh

e

y

-

—— LAF

09:14:00 AM

09:15:00 AM

09:16:00 AM

09:17:00 AM

Cursor: 24/03/2016 09:15:59 AM.900 - 09:16:00 AM.000 LAeq=66.0 dB LAF =66.6 dB

T
09:18:00 AM

09:19:00 AM
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX F4
Johnson Property Group

Movement 1 & 2 (Location 7) in Calculations
B Exclude ™ Landing M Hover M Take Off
‘ | I |
dB
60 .l R R
e “ / et e
_ “ / ]
M ﬁ / denme e
55 N I ARAN o
! I y / M I U
; [ N / i I
o i 4 / i I
I I / M
I I / i I
% g o Ay
|‘4 4 s ’,'{ . # |r
,4: 4 4 ’,'{ . #
Al I ¥ Iy
M I : ’I;ff ¢
. (T e ||
45 Ll o ’ N P l]I
".4, # I 1.
e Al T4
T ol i A
40 4 o f e I [
lJ s e [ ﬂ/ .‘:f 1 Lrlj
’ "‘f o ,.I'/ e[
l ’ "‘f o I [+
. ‘:f . Al s i
35 Lol 2 AL A L el
N ; T i
T AR AL
. I ” / J#’ ’l{/f i
. 'ild’ . J#’ ' oo i
. 'ild’ e ._/‘/ J#’ [ i
30 B :"f - "’j i ’iif )
09:14:00 AM 09:15:00 AM 09:16:00 AM 09:17:00 AM 09:18:00 AM 09:19:00 AM
LAeq
Cursor: 24/03/2016 09:16:15 AM - 09:16:16 AM LAeq=44.5 dB
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX F5
Johnson Property Group

Max
) 74.0 74.0 70.7 70.2 70.7
Location | dB(A)
1 SEL
87.4 86.8 84.1 81.1 82.2
dB(A)
Max
) 63.4 63.4 63.1 63.1 56.4
Location | dB(A)
2 SEL
76.3 76.1 75.4 74.8 68.9
dB(A)
Max
) 59.2 59.2 60.5 60.5 52.8
Location | dB(A)
3 SEL
72.5 72.0 72.1 71.7 65.6
dB(A)
Max
] 60.4 60.4 65.9 65.9 51.9
Location | dB(A)
4 SEL
72.9 72.5 74.4 73.8 65.5
dB(A)
Max
) 72.9 72.9 76.0 76.0 68.7
Location | dB(A)
5 SEL
84.7 83.4 85.5 84.4 81.9
dB(A)
Max
69.5 69.5 73.3 73.3 65.8
Location | dB(A)
6 SEL
81.7 80.5 84.2 83.9 78.2
dB(A)
Max
) 53.3 53.3 55.5 55.5 38.0
Location | dB(A)
7 SEL
67.6 67.6 68.0 68.0 48.9
dB(A)
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX F6
Johnson Property Group

2A Anti-Clockwise

Movement 11 & 12 (Location 1) - Fast Logged in Calculations
M Landing M Hover M Take Off M Sound

70 ﬂ'h
60 \ l l \ Y '
My \
50 L]
f

09:38:00 AM  09:38:30 AM  09:39:00 AM  09:39:30 AM  09:40:00 AM  09:40:30 AM  09:41:00 AM  09:41:30 AM 09:42:00 AM
—— LAF

Cursor: 24/03/2016 09:39:59 AM.900 - 09:40:00 AM.000 LAeq=60.8 dB LASmax=59.4 dB LAF =60.9 dB
Mov ements 11 & 12 (Location 6) - Fast Logged in Calculations

M Landing B Hover M Take Off M Sound

dB
. /j.
60 I I

50 {Mf‘w& i

d oM
40 ! .NWM.. {
09:38:00 AM 09:39:00 AM 09:40:00 AM 09:41:00 AM 09:42:00 AM 09:43:00 AM
—— LAF

Cursor: 24/03/2016 09:40:29 AM.900 - 09:40:30 AM.000 LAeq=56.4 dB LAF =56.0 dB
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX F7
Johnson Property Group

2B Northern Flight Path

Movement 21 & 22 (Location 1) - Fast Logged in Calculations

M Landing M Hover M Take Off M Sound

dB

70 J\)‘M&/\/\A o

T

60 | | i

. | M |

40 lul] !\ |

NMW WJW L

10:04:00 AM  10:04:30 AM  10:05:00 AM  10:05:30 AM  10:06:00 AM  10:06:30 AM  10:07:00 AM  10:07:30 AM 10:08:00 AM
—— LAF

Cursor: 24/03/2016 10:05:59 AM.900 - 10:06:00 AM.000 LAeq=59.8 dB LASmax=59.7 dB LAF =60.0 dB

——

Mov ements 21 & 22 (Location 6)- Fast Logged in Calculations
@ Landing M Hover M Take Off M Sound

m FRTAN!
| VY “
. N n
|l |
\. | |

=

10:04:00 AM 10:05:00 AM 10:06:00 AM 10:07:00 AM 10:08:00 AM 10:09:00 AM
—— LAF

Cursor: 24/03/2016 10:06:29 AM.900 - 10:06:30 AM.000 LAeq=56.7 dB LAF =56.9 dB

!

30
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX F8
Johnson Property Group

Movements 21 & 22 (Location 4)

75
70
65
2 60
55
50
45
10:04:00 10:05:00 10:06:00 10:07:00 10:08:00 10:09:00
Location 1 Location 4 Location 6
Max SEL Max SEL Max SEL
dB(A) | dB(A) | dB(A) | dB(A) | dB(A) | dB(A)
Movement 21 74 81.8 75 86.1 68 78.8
Movement 21 with hover component - 84.5 - 86.1 - 79.6
Movement 22 72 79.9 74 85.1 66 77.8
Movement 22 with hover component - 83.2 - 85.1 - 78.4
Hover 72 84.2 61 68.8 70 74.2
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX F9
Johnson Property Group

Movement 33 (Location 1) - Fast Logged in Calculations
B Sound

dB
90

o
LG VR W

507\WW

11:09:30 AM 11:10:00 AM 11:10:30 AM 11:11:00 AM 11:11:30 AM 11:12:00 AM
—— LAF

Cursor: 24/03/2016 11:10:50 AM.900 - 11:10:51 AM.000 LAeq=87.6 dB LASmax=87.4 dB LAF =88.0 dB

Movement 34 (Location 1) - Fast Logged in Calculations
B Sound

dB

90 Il ﬂ}h

AN e
80 A [

70

60

50 |

40 1| I Wn |

11:26:00 AM 11:26:30 AM 11:27:00 AM 11:27:30 AM 11:28:00 AM 11:28:30 AM 11:29:00 AM 11:29:30 AM 11:30:00 AM11:30:30 AM
—— LAF

Cursor: 24/03/2016 11:28:15 AM.800 - 11:28:15 AM.900 LAeq=79.5 dB LASmax=80.6 dB LAF =79.2 dB
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX F10
Johnson Property Group

Movement 33 (Location 6) - Fast Logged in Calculations
B Sound

dB

60 ﬂnhhf/,, )
|

e

a0 ] W

11:09:00 AM 11:09:20 AM 11:09:40 AM 11:10:00 AM 11:10:20 AM 11:10:40 AM 11:11:00 AM
—— LAF

Cursor: 24/03/2016 11:10:03 AM.700 - 11:10:03 AM.800 LAeq=63.0 dB LAF =63.9 dB

Mov ement 34 (Location 6) - Fast Logged in Calculations
H Sound

dB
70

60 al ’jh\r‘"\

b

40

11:29:00 AM 11:29:10 AM 11:29:20 AM 11:29:30 AM 11:29:40 AM 11:29:50 AM
—— LAF

Cursor: 24/03/2016 11:29:26 AM.100 - 11:29:26 AM.200 LAeq=62.2 dB LAF =62.7 dB
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX F11
Johnson Property Group

Location 1 Location 4 Location 6
Max SEL Max | SEL Max | SEL
dB(A) | dB(A) | dB(A) | dB(A) | dB(A) | dB(A)
Movement 11 72 81.5 ol ol 67 80.3
Movement 11 with hover component - 82.9 ** ** - 80.3
Movement 12 77 86.1 ol ol 72 81.2
Movement 12 with hover component - 86.2 ** ** - 82.1
Hover 69 79.6 ol ol 66 75.3
Movement 33 (landing onto land) 88 102 - - 67 78
Movement 34 (take-off from land) 92 105 - - 68 74

** Means interference by extraneous noise
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX G1

Johnson Property Group

APPENDIX G: Extract from Lithgow Council Report re: Capertee Heliport

04 June 2007
AGENDA —FINANCE AND SERVICES COMMITTEE MEETING OF COUNCIL

proposed to relocate some of the resort faciliies into land that is owned by the
Eeparfment of Environment and Conservation that forms part of the Wollemi MNational
ark.

Emirates and the Department of Environment and Conservation have negotiated a land
swap with an interim lease of the National Park land. The Department of Planning
assessad the merits of the project and was satisfied that it would mot generate
unacceplable impacts on the surrounding area. Subsequently, the modification was
approved subject to conditions,

Council has been successful in negotiations with Emirates to process the Construction
Certificate for the project. This is a major achievement as these large projects are
usually won by private certifiers acting for the owner. A number of meetings have been
held with the developer in this regard.

POLICY IMPLICATIONS

Mil

FINANCIAL IMFLICATIONS

The contribution towards the cost of upgrading the Wolgan Road is currently being
negotiated between the parties.

LEGAL IMPLICATIONS

Mil

ATTACHMENTS

1. Copy of the Modification Approvals from the Department of Flanning.

RECOMMENDATION

THAT the infarmation be noted.

ITEM:7 REG - 04/06/07 - DA 319/06 CONSTRUCTION AND OPERATION OF
HELIPORT - CASTLEREAGH HWY, CAPERTEE

REPORTED BY: ANDREW MUIR - GROUP MANAGER REGIONAL SERVICES

REFERENCE
Min 07-94: Finance and Services Commiltee 5 March 2007 (DA 319-06) - calling in the
development application.

Page 11
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie
Johnson Property Group q APPENDIX G2

04 June 2007
AGENDA ~FINANCE AND SERVICES COMMITTEE MEETING OF COUNCIL

Ndsoﬁunhpmpooedopenﬂonolaheﬂpoﬂaﬂhositelseondd«odhmajaknpad
dmmﬂ.TheElsmmmderdmmwdmontpmoodmsMnbe
implemented under the proposal. They include:
« “Blade Slap" will be avoided (in accordance with the Robinson Helicopters noise
abatement guidelines).
. Doplﬂurefromandnpproadﬂoﬂnlandlngmelstobodmd.

B Prdongedﬂlghtovunddonﬂddwollngsbtoboavoldod.

oﬂwpamsmbbendedsomaHMsamebuildlngsmnotmpeauy
subjected to the impacts of the operations.

- meshoboabovasoonAGL.andwﬂlbepmferaNymwoonAGL.

« Scenic joyflight operations will occur between the hours of 7.00am and 7.00pm.
Bushfire emergencies and other circumstances (eg: check flights, Sydney transit)
may mean flights will occur at other times.

The appropriate regulatory authority (in this case the Department of Environment and
Oonservaﬁon)mayalmyﬁmoime,hwriﬂng.anoiseoontmlnoﬂcoprohbmnga
apedﬂodacﬂvityoroperaﬂondaspodﬁodadde(inﬂscauahekopt«)hwd\a
mannuastomomsbnﬁunmopmmimmsmﬁcomayspowynmuordm
during which the emission, when measured at any specified point, must not exceed a
Wlm.hmbmrmmemumdahmismwww
being Issued by the Department of Environment and Conservation (DEC). As such,
General Terms of Approval (GTA) must be issued by the DEC prior to any final

op«athoatﬁwshe.Ndulovdnwummtsmmdaﬂakmm?MMathe
critical receiver locations of warm up and initial take off, landing and the staged cool
dmpmadumdhh&wﬁum.mommmwwmdbymmm
ConwnhgudngaRobhsoanhdbopw.AmMmoddaudJmm
wmmmwmhadnbmmlwuﬂungboﬁ\am“md
Bell 47 Helicopter. Results of that report indicate that the ground bome noise output
dlowsthopmﬁonalu\epmpouddu.Thmmymm«uohpprmbo

limited to the type of helicopter proposed.
AAANAAANANNAANN

IAAANANAAAAAINNINAANNN
Natural & Man Made Hazards ~ running operations such as restocking hangar
wppﬂoo.heﬁcop!«rdudﬂngandmdntmaneepmwﬂpomﬁdbfnmu(ﬁ:d
w.wmwmwumwmmmammum
via a spillage. Opmuonaalnimtwllbokeptloammtm.howevumwm
pohﬂmmwomatﬂmu.Smﬁmﬂnbndhgs&owlhvogehﬂmwﬂlpobnﬁaﬂy
ameliorate or minimise this impact.

&§

Wm-dwumbwmbnduum:rdmtlombmm.m
lmpado'vlbnﬂonatvorylowduwdes(milstno(propoud)mayhavomopotmﬁduo
cause cliff collapse. It is considered that if approval is given then mechanisms be put in
plmwd\asaﬁyNdMPdlcywhobaddmsMwm.

Flon&Faum-Flom.famaandhabmlvdueoaw\eanomwmmoas.
Gwmmdmompmlumdwdopmpmmwmmmvuym
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX G3
Johnson Property Group

04 June 2007
AGENDA -FINANCE AND SERVICES COMMITTEE MEETING OF CoOU NCIL

(h)the pilot of the aircraft is engaged in an operation which requires the
dropping of packages or other articles or substances in accordance with
directions issued by CASA,

These stipulations will be encumbrances on the applicant should development consent
be considerad.

Department of Environment & Conservation (Environmental Protection Unit)

The General Terms of approval issued by the DEC are attached as part of Schedule 1 of
the: recommendations,

In their correspondence the DEC indicated that in assessing the proposal and reviewing

the public submissions, as with the first Development Application (DA 22-05) the EPA

again identified the potential impact of noise on the amenity of the residents of the

Capertee Valley and the surrcunding areas as an important issue. Lithgqul&,;,r—CauuqiLT_

ier the-issue. in. its averall. assessment-of-the application. The noise from :'

g helicopters in flight is outside the control of the EPA; nevertheless, it is apparent from the J
\_Public submigsions that.neise from_helicopters m_the:air is.the sverwhelminginipast-bf-”

concern for people who made submissions objecting to the proposed development.

The Department of Environment & Conservation (Threatened Species Unit)
Information received from the Threatened Species Unit of the DEC led to Council
forwarding the information to the Commonwealth Department of Environment and
Heritage.

The Commonwesalth Department of Environment and Heritage
In correspondence received from the Department of Environment and Heritage it was
found that after careful examination of the development application information the
Department has concluded that the impact the proposal would have on the Regent
Honeyeater, in this case, is unlikely to be significant. The Department therefore
concluded that they do not propose to take any compliance action

The public interest

The approval of such an application is of particular public interest . Council has received
substantial objection pertaining to the application with the predominant objection being
related to airborne noise and privacy. Council being a landuse authority has limited
compliance authority aver airborne activity, however through the applicant's undertakings
in the EIS it is proposed to implement conditions to minimise these potential concerns.
Having community input into the preparation of a Fly Neighbourly Policy (FNP) can also
help minimise these potential concerns.

DISCUSSION AND COMCLUSIONS

The development application has been the subject of much public interest. lssues
relating to potential impacts of the helicopter whilst in the air and the relevant controlling
autharity have led to the conclusion that Council's responsibility lies in the impacts
directly related to the landuse. Motwithstanding this, after extensive consultation and
assessment it has been concluded that development consent can be granted subject to a
number of conditions. These include limiting the number of flights and also placing a
sunset condition limiting the operation to 5 years. However, the option is given to the
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX G4
Johnson Property Group

04 June 2007
AGENDA -FINANMCE AND SERVICES COMMITTEE MEETING OF COUMCIL

" Esersesn] Prodec] Liowros - Prodeciion of B Ersdroares: Opamdone Ao 187 -

General Terms of Approval ﬁ
|

Mokice Wx 10TD0RI

ATTACHMENT A

ADMBISTRATIVE CONDITIONS
Mote: Mandatcry oond fens jor &l penessl srme of approval

AL infarmation suppiad fo the EPA

1.7 Excapl as exneagaly prodcad by ks penary tarme of approval, wiorks and scthalies Sl B Skived dul
arcoimanca wih 0 propocal costaingd i

= e Saveiopment apphoation D Mo, 31806 submetied to Litkgow City Councd on 2 Jenuary 2007

= Na Enevoidanid Ivped Shlememl for Proposed Holpar Capanes {Decenber 30060 by Miadwesch
Emsranmarial Sanios SUE relakig 1 $a dévs kpment snd

L Mlmmlwmwmmtmnmmnmwmum Suppaman o Azoushc
Fapo 205 042 Rl Geeurd U ol Varigus aphars |Fromel 205 04} Jusa 2008

A2, FiT and Proper Ferson

A2.1 The apphiard mgs?, m the ooinion af the EPA, be a i and proper pesson 1 mold & ke oncer Be Bifection of
Wi Efferanmisl Ogmesbone Ak 1587, henng regud 1o Fa mabers in s B3 of Bad el

Limit conditiors

L1. Poliutizv of nestarg

LA Escopd it may bn pooproesly prosided by & bomnoa undor h Peoinoion of tra Errerasmen) Speealions At 1587
in matos of the dave GomEn, Sicken 120 of e Probschon ol Bie Envieonmeni Opeasons Aot 1997 Busl be
ez phed with m ang n connection with the carmying ou of T dewskapmen|

LE. Wasta
LE.1 Tt larsee must nol cawse, pormE of afow ary wasis Qanamied JUtEoe Te [remiies 1o b sscofed al the
b siorage. 0 Or BEpaial oF Ay wAklh gatwtasd &t the pramizes in be

dmﬂﬁf of Al ha prmies, aeset ke llrnemnmm try 2 Soonca urdor the Pralicson of e Envicenm it
Cprabions Mgt 1997,

LE2 This cormtilion o-ly applss fo the cioage, treaiment, prooessing, sapooesaing of dpasl of wiole a1 Fa
Premses A R gt AN ST iiSleskn B2l under lhe Popdeclon of Be Exvironmant Operabions Aol #0297,

Enswenmant Prolerbon Awhorty - NEW Pagaiaf 7
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie

Johnson Property Group

APPENDIX G5

04 June 2007

AGENDA —FINANCE AND SERVICES COMMITTEE MEETING OF COUNCIL
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie
Johnson Property Group

APPENDIX G6

04 June 2007

AGENDA ~FINANCE AND SERVICES COMMITTEE MEETING DF COUNGIL

Ermezmant Bastict Livenze - Exisotan of e Eraronesd Csatang & 1897 _"

General Terms of Approval '
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX G7

Johnson Property Group

04 June 2007
AGENDA -FINANCE AND SERVICES COMMITTEE MEETING OF COUNCIL

" Evemeres: Frowo G ! T Ermrirerani A 1557

General Terms of Approval

Makice Wy 1iiooes

ATTACHMENT ~ MANDATORY CONDITIONS FOR ALL EPA LiCENCES
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OPERATING CONDITIONS
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bl ha MEAINARL, Hiorage, DrocaEsn . monocesing Fanssor oo digasal of warshe gananied By 1he mooviy

Maintanasce of plant and nguipment

= Al plast wd equipm el islaleg of the promises of usnd i conseskon with e loassad aslkay
) ek b freeinbanad 00 gz snd eficlont consison: and
b et ek e atmal in & prope and eficient manror.

MONITORMG AMD RECORDING CONDITIONS

Fincording of pollution zomplsints
anhru-mnunkm:whmuiulmwp-umnhummu
pires i i
ImuumuwmmmdmmmmulmH.--alrﬂyhnhmmnmm?“ A
+ Tha reoced musl inctge Seleiis of the ilwicg
a| the date and me of e complint,
bl the method oy which the complain win imade;

) Aoy partoral detais of he ! which el
o ana e : WA 29 b gxvmp ar, i n2 suEd chrleils weee

o) T Aariors o tha complant:

o} tha aolion ken by the boamses o rebion B the con et
. piaicl, inoludieg Aty folew-uz comlact wih The
11 oy Saifion wazs takian By the koenson, 1o raevens why 1o oction Wi bk,
Tha reoand ol & complaind mus b2 kapt To7 gl feast & yoars afte the complain! was meda
T racmerd muest be produses? 12 any authatisd offionr of e P who sska 17 sen them.

Teiephona compialnts lIne:
Tlﬂ'lﬂl‘lﬂlmlﬂm:d.lrrnllsmlhih'rllmwﬂmhbrhm“dm an
SOMDEETS From mambats: of the publc in efakon o chishial &1 1 mmgmy
clanl, unlons othonwiso spastisd in the kongg, ° ity sy *

Ensirosment Protection Autherity - NS Pl 4 of T

Page 32

The Acoustic Group Report 48.4732.R7C:MSC
23 April, 2018




Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX G8

Johnson Property Group

04 June 2
AGENDA —FINANCE AND SERVICES COMMITTEE MEETING OF E‘SLE.IHHG:IFE
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX G9

Johnson Property Group

04 June 2007
AGENDA -FINANCE AMD SERVICES COMMITTEE MEETING OF COUNCIL

' Frerased Prolect Licens - oF Fuy K rpyperr s = —

General Terms of Approval %
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX G10
Johnson Property Group

04 June 2007
AGENDA ~FINANCE AND SERVICES COMMITTEE MEETING OF COUNCIL
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX H1
ADW Johnson

APPENDIX H: Location 5 Logger Results (2014)

Trinity Point Development, Lake Macquarie

Job Number: 44.4732.R7
ARL
Instrumentation: Logger
Logger Location: Location 5
Free Field: yes
Monitoring Period: Wednesday 23 July 2014 to Friday 1 August 2014

BACKGROUND AND AMBIENT NOISE MONITORING RESULTS
NSW EPA's INDUSTRIAL NOISE POLICY , 2000

L90 Background Noise Levels Leg Ambient Noise Levels
Day Evening Night
Day 6pm - 10pm - Day Evening Night
7am - 6pm 10pm 7am 7am -6pm | 6pm-10pm | 10pm - 7am

Wednesday 23 July 2014 * 33.0 34.0 * 38.0 39.2
Thursday 24 July 2014 335 33.0 33.0 44.0 37.4 38.4
Friday 25 July 2014 37.0 34.0 32.0 46.2 42.2 40.8
Saturday 26 July 2014 35.5 36.5 35.5 44.8 42.0 39.9
Sunday 27 July 2014 33.5 33.5 33.5 45.1 36.7 42.1
Monday 28 July 2014 325 34.0 33.0 47.0 395 37.6
Tuesday 29 July 2014 35.0 335 32.0 46.2 46.8 38.0
Wednesday 30 July 2014 34.5 33.5 33.0 45.2 38.4 37.6

RBL Median 34.8 33.5 33.0 - - -
Log Average - - - 45.7 41.9 39.4

TRAFFIC NOISE MONITORING RESULTS
OEH's NSW ROAD TRAFFIC POLICY 2011

Leq Ambient Noise
Levels Leqg 1 Hr Noise Levels
Day Night :
7amD-a¥Opm l(;grr: - Day - Max | Day - Min N:\%:)E i Night - Min

Wednesday 23 July 2014 * 41.7 47.1 * 47.8 37.9
Thursday 24 July 2014 454 40.9 50.2 37.0 47.4 36.5
Friday 25 July 2014 48.0 43.3 53.2 42.4 50.3 35.5
Saturday 26 July 2014 46.7 42.4 50.5 41.5 48.4 38.8
Sunday 27 July 2014 46.4 44.6 50.8 384 52.8 36.9
Monday 28 July 2014 48.4 40.1 56.8 37.8 46.3 36.3
Tuesday 29 July 2014 48.8 40.5 54.7 37.8 45.8 35.7
Wednesday 30 July 2014 46.7 40.1 54.0 38.1 45.3 36.4
Thursday 31 July 2014 48.5 41.1 51.1 44.6 45.6 35.6

Friday 1 August 2014 * * 48.1 * * *
Log Average 47.5 41.9 52.6 40.6 48.5 36.8

* indicates an incomplete set of data for a given time period
# Nighttime for a given day continues through to the following morning
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX H2
ADW Johnson

Ambient Measurements

Wednesday, 23 July 2014
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ARL Logger Location &
Ambient Measurements
Thursday, 24 July 2014
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX H3
ADW Johnson

Ambient Measurements
Friday, 25 July 2014
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Ambient Measurements
Saturday, 26 July 2014
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX H4
ADW Johnson

Ambient Measurements
Sunday, 27 July 2014
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Monday, 28 July 2014
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX H5
ADW Johnson

Ambient Measurements
Tuesday, 29 July 2014
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Wednesday, 30 July 2014
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX H6
ADW Johnson

Ambient Measurements
Thursday, 31 July 2014
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Ambient Measurements
Friday, 1 August 2014
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX 11
ADW Johnson

APPENDIX I: Attended Measurement Results (2014)

Attended Measurement Locations

Google earth
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX 12
ADW Johnson

Location A (Moming) - Fast Logged
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX 13
ADW Johnson

Location C - Fast Logged
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX 14
ADW Johnson

23 June 2014

L1o 43 58 | 61 54 44 35 | 33 | 34 | 36 | 24
A 08:57 | Leg 41 56 | 59 52 42 34 | 31 | 3 |32 | 21
Loo 38 54 | 55 50 40 32 | 29 | 22 | <20 | <20
L1o 43 57 | 59 50 38 37 | 35 | 36 | 36 | 25
D 09:19 Leg 39 56 | 56 48 35 35 | 33 | 36 | 33 | 22

Loo 36 53 | 52 45 33 32 | 29 | 22 | <20 | <20
L1o 42 57 | 53 43 31 32 | 35 | 38 | 35 | 25.0
C 10:16 Leq 44 55 | 52 42 29 31 | 33 | 42 | 40 | 24
Loo 30 52 | 47 37 25 23 | 22 | 22 | 19 | 11
Lo 42 58 | 58 53 44 36 | 34 | 32 | 29 | <20
A 10:22 Leq 53 56 | 53 45 34 33 | 38 | 49 | 48 | 37
Loo 33 51 | 48 41 30 27 | 25 | 23 | 22 | <20
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX J1
ADW Johnson

APPENDIX J: Calibration Certificates

CerTIFiIcaTE OF
CALIBRATION

CERTIFICATE No,: ~ SLM 40239 & FILT 0431

Equipment Description: Sound & Vibration Analyser

Manufacturer: - Svantek

Model No: Svan-979  Serial No: 35804
Microphone Type:  40AZ Serial No: 195549
Filter Type: /3 Octave  Serial No: 35804

Comments: All tests passed for type 1.
{See over for details)

Owner: The Acoustic Group
22 Fred Street
Lilyfield NSW 2040

Ambient Pressure: 1003 hPa 1.5 hPa

Temperature: © 23 °C $2° C Relative Humidity: 60% 5%

Date of Calibration: - 13/04/2014 Issue Date: 14/04/2014
Acu-Vib Test Procedure: AVPO5 (SLM) & AVP06 {Fllters) '
CHECKED BY: .5L...  AUTHORISED SIGNATURE;

[ETSTTETTTRTTRTTTPL T AN 4

Accredited for compliance with ISOAEC 17025
The results of the tests, calibration andior measurements included in this document are traceable to
Australian/national standards.

Lo &\

ACU-VIB

ELECTRONICS

HEAD OFFICE
Unit 14, 22 Hudson Ave. Castle Hill MSW 2154
) Tak (02) DEB0B133  Fax (D2)96808233
Accredited Lab. No. 9282 Mobille: 0413 B08A0E
Acoustic and Vibration web slte; www,acu-vit.oom.au
Measurements oz
Page 1

AYCERTOS Rev. 1.1 11.06.13
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX J2
ADW Johnson

Briiel & Kjeer =&~

Certificate of Conformance

The Acoustic Group
20-22 Fred Street
2040 Lilyfield New South Wales

Reference number: Service request: Date:
Written approval 1-424394285 24 Apr 2018

We hereby declare that
-2250--D00- 2250-G4 Handheld Analyzer Serial Number: 3004338

has been tested and passed all test.

The instrument has been tested according to published specifications at the date of the test.
All tests have been performed using calibrated equipment, traceable to National or International Standards
or by ratio measurements.

Certificate issued
17-Jun-2015

Torben Bjern

Vice President - Operations
For and behalf of Briel & Kjeer HQ

Recommended date for next check: Jun-2016

Brilel & Kjeer is certified under 150 9001:2008, assuring that all calibration data is retained on file and is available for inspection upon reguest

Note:
Although this certficate states that your instrument complied with all specifications at the time of the test, this is not a calibration certificate.

Briiel & Kj=r Australia Victoria «

A Division of Spactris Australia Pty Ltd Lewvel 14, 409 5t Kilda Rioad - Melboume - Vic 3004
ACHN D01 216 128 - ABN 51001 216 128 Tel: 03 2506 4207 - Fax: 03 0867 5960
auinfo@bksv.com - www bksveom sy Queensland =
Tel: 07 3252 5700 - Fax: OF 3257 1370 NATA
New South Wales « HEAD OFFICE Western Australia =
Suite 2 » 3-10 Talavera Road = PO Box 340 « North Ryde = NSW 2113 PO Box 1141 » West Leedendlle - WA 6002
Tel: 02 5580 8288 - Fax 02 0930 8806 Tel: 08 2380 6233 - Fax: 08 8388 2631

WORLE nECT R
ACCREDITATION
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie
ADW Johnson

CerTiFicaTtE OF
CALIBRATION

CERTIFICATE No.: SLM 20034 & FILT 1562

Equipment Description: Sound & Vibration Analyser
Manufacturer: Svantek
Model No: Svan-879 Serial No: 35804
Microphone Type: 40AZ Serial No: 195549
Filter Type: 1/3 Octave  Serial No: 35804
Comments: All tests passed for class 1.

(See over for details)

Owner: The Acoustic Group
22 Fred Street
Lilyfield NSW 2040

Ambient Pressure: 1000 hPa +1.5 hPa

Temperature: 24 °C 42° C Relative Humidity: 51% +5%
Date of Calibration: 23/01/2017 Issue Date: 23/01/2017

Acu-Vib Test Procedure: AVP10 (SLM) & AVPOB (Filters)

CHECKED BY: ... AUTHORISED SIGNATURE:

Acgredited for compliance with ISO/EC 17025

The results of the tests, cali andior ts included in this document are traceable to

Australian/national standards.

|

21 ACU-VIB

N ELECTRONICS

ACCREDITATION HEAD OFFICE
Unit 14, 22 Hudson Ave. Castle Hif NSW 2154
Tel: (02) 98808133 Fay (02)06808233
Accredited Lab. No. 9262 Mobile: 0413 809806
Acoustic and Vibration wieh sile: wew.acu-vib.com.au

Measurements
1aof2

Fage
AVCERTI0 Rev. 1.2 030215
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX J4
ADW Johnson

CerTtiFicaTe OF
CALIBRATION

CERTIFICATE No.:  SLM 20033 & FILT 1565

Equipment Description: Sound & Vibration Analyser

Manufacturer: Svantek
Model No: Svan-979  Serial No: 39808
Microphone Type: 40AZ Serial No: 182254
Filter Type: 1/3 Octave  Serial No: 35808
Comments: - Alltests passed for class 1.

(See over for details)

The Acoustic Group

22 Fred Street

Lilyfield NSW 2040
Ambient Pressure: 1000 hPa +1.5 hPa
Temperature: 24  °C 2° C Relative Humidity: 50% +5%

Date of Calibration: 23/01/2017 Issue Date: 23/01/2017
Acu-Vib Test Procedure: AVP10 (SLM) & AVPOB (Filters) |

N
CHECKED BY: 5%...  AUTHORISED SIGNATURE: }\;
ek 7

Accreditad for compliance with ISO/EC 17025
“The results of the tests, calibration andfor measursments included in this document are traceable to
Awstrallanfnational standards,

P

ACU-VIB

ELECTRONICS

HEAD OFFICE
Unit 14, 22 Hudson Ave. Castle Hill NSW 2154
Tel: (02} Fa | 33
Accredited Lab, No. 9262 Mahitz; 0413 B09806
Acoustic and Vibration web site; www acu-vib.com.au

Measurements

Fage 1 of 2
AVCERT10 Rev. 1.2 (3.0215
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX J5
ADW Johnson

CerTtIFiIcaTE OF
CALIBRATION

CERTIFICATE No.: SLM 20026 & FILT 1564

Equipment Description: Sound & Vibration Analyser

Manufacturer: Svantek
Model No: Svan-979  Serinl No: 27164
Mierophone Type: 40AZ Serial No: 133982

Filter Type: 1/3 Octave Serial No: 27164

Comments: All tests passed for class 1.
{See over for details)

Owner: The Acoustic Group
20-22 Fred Street
Lilyfield NSW 2040

Ambient Pressure: 1000 hPa £1.5 hPa
Temperature; 25  °C 42° C Relative Humidity: 53% 5%

Date of Calibration: 17/01/2017 Issue Date: 18/01/2017
Acu-Vib Test Procedure: AVP10 (SLM) & AVPOSE (Filters) . |

- fUl Fiby
CHECKED BY: il  AUTHORISED SIGNATURE: \"‘L

Accredited for compliance with ISOVIEC 17025
The results of the tesis, calibration and/or measuremenis included in this dogument are traceabla to
Australian/national standards.

ACU-VIB

ELECTRONICS

HEAD OFFICE
Unit 14, 22 Hudson Ave. Caslle Hill NSW 2154
Tel: (02) 96808133 Fang: (02)586082533
Accredited Lab. No. 9262 Mobile: 0413 B09806
Acoustic and Vibration wieb slie: www . acu-vib.com.au

Measurements
Page 1of 2

AVGERT1O Rev. 1.2 03.02.16
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Proposed Helicopter Operations — Trinity Point Development, Lake Macquarie APPENDIX J6
ADW Johnson

CerTiFicaTE OF
CALIBRATION

CERTIFICATE NO.: SLM 20073 & FILT 1575

Equipment Description: Sound & Vibration Analyser

Manufacturer: Svantek
Maodel No: Svan-957  Serial No: 19364
Microphone Type: 7052H Serial No: 40614

Filter Type: 1/3 Octave  Serial No: 15364

Comments: All tests passed for class 1.
(See over for details)

Owner: The Acoustic Group
22 Fred Street
Lilyfield NSW 2040

Ambient Pressure: 984 hPa+1.5hPa
Temperature: 25  °C +2° C Relative Humidity: 45% 5%

Date of Calibration: 24/01/2017 Issue Date: 24/01/2017
Acu-Vib Test Procedure: AVP10 (SLM) & AVPOG (Filters)

CHECKED BY: ..4..  AUTHORISED SIGNATURE:

Acciadited for compliance with ISQ/EC 17025
The results of the tests, calibration andior m ments included in this document are traceable lo
Australian/national standards.

L= oA

ACU-VIB

ELECTRONICS

HEAD OFFICE
Umit 14, 22 Hudson Awve. Castle Hill NSW 2154
Tek (02) 96808133 Fax: (02)2G808233
Accrediled Lab. No. 9262 Moblle: 0413 809806
Acoustic and Vibration web site: wenw. acu-vib.com.au
Measurements

Page 1of 2
AVCERT10 Rev 1.2 03.0215
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