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INTRODUCTION

Sydney International Container Terminals Pty Ltd (SICTL) located on Sirius Road, Botany was given
development consent in October 2005 by the NSW Department of Planning and Environment to
construct and operate the Hayes Dock site. The current facility coroeaeoperations in November
2013under a development consent as welllagler Environment Protection Licence number

20322. The Environment Protection Licence (EPL) requires that naiering and a compliance
assessment is to be undertaken every 6 mentarshall Day Acoustics Pty Ltd (MDA) has been
engaged to conduct noise monitoring and verify compliance (or otheywiie the noise limits

specified in the EPL.

This report provids the results of our noise monitoring undertakerllity 2020 Also deailed is the
methodology and results of the noise modelling undertaken to verify compliance with the EPL noise
limits (these noise limits are identical to those specified in the dewedop consent document).

Acoustic terminology used in this report impided in Appendix A. Supporting evidence concerning
the port operations and detailed monitoring results are providedppendices &-.
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2.0 NOISE LIMITS

The noise limits applicable the site as required by the NSW EPA Environment Protddgtence
(Licence #20322) are detailed in Section L3 of the licence and reproduced below.

L3.1Noise from the premises must not exceed the sound pressure level (noise) limits presented in
the Table blow. Note the limits represent the sound pressure lew&€) contribution, at the
nominated receiver locations in the table.

Most affected Day Evening Night
residential location

eq (15 minute) I-Aeq (15 minute) I-Aeq (15 minute) LAeq, 9hrs
Chelmsfad Avenues 40 40 40 38
Dent Street 45 45 45 43
Jennings Street 36 36 36 35
Botany Road (north 47 47 47 45
of Golf Club)
Australia Avenue 35 35 35 35
Military Road 42 42 42 40

L3.2Noise from the premises must not exceed the noise limits presentedTiable below.
Note the limits represent the noise contribution at the nominated receiver locations in the table.

Most affected residential location Night
La1,1 minute)
Chelmsford Avenues 53
Dent Street 59
Jennings Street 55
Botany Road (northf@olf Club) 59
Australia Avenue 57
Military Road 60

L3.3 For the purpose of Condition L3.1 and Condition L3.2:

9 Day is defined as the period from 7am to 6pm Monda&yaimrday and 8am to 6pm Sundays
and Public Holidays,

Evening is defined as the periooim 6pm to 10pm

Night is defined as the period from 10pm to 7am Monday to Saturday and 10pm to 8am
Sundays and Public Holidays

L3.4 For the purpose of Conditions L3d 1a&2, noise from the premises is to be measured or
computed at the most affected i within the residential boundary, or at the most affected point
within 30 metres of the dwelling where the dwelling is more than 30 metres from the boundary, to
determne compliance with the noise level limits in Conditions L3.1 and L3.2 unless eth&tets
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L3.5 Noise from the premises is to be measured at 1m from the dwelling facade to determine
compliance with theds aminutefn0ise limits at Condition L3.2

L36 Where it can be demonstrated that direct measurement of noise from the premises is
impractical, the EPA may accept alternative means of determining compliance (see Chapter 11 of the
NSW Industrial Noise Policy (INP)).

L3.7 The modification factors ganted in Section 4 of the NSW Industrial Noise Policy shall also be
applied to the neasured noise level from the premises where applicable.

L3.8 The noise limits specified at Conditions L3.1 and L3.2 apply under the following meteorological
conditiors:

(a) wind speeds up to 3 m/s at 10 metres above ground level; and

(b) temperaturenversion conditions of up to 1.5 C/100m
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3.0 ADHERANCE TO PRESCRIBED METHODOLOGY

T

In accordance with Conditions L3.1 and L3.2 @maditionC2.7 of the development
consent), both unattended and attended measurements were conducted at the most
affected pointwithin the residential boundaries of the nominated residential receivens.
receiverocations for this assessmedmve been nominated by Hutchinson Ports.

With reference to Condition L3.5 (and Condition C28)dise levels were measured at
the bourdaries of the residences, not at 1m from the facade, as it was not possible to
access the facade of the dwellings at all times of the day.

Direct measurement of noise from the operation of the premises at the receiver locations is
impractical due to theamplex noise environment in the vicinity of the site and receivers.
Therefore,in accordance with Condition L3.6 (and Condition C2.9), the unattended and
attended noise monitoring was supplemented with an alternative means of determining
compliance via theise of a @ noise model. This is in accordance W@tiapter 11bf the
NSWIndustrial Noise Poliayhich allows for measurements to be taken close to the source
and then calculated out to the specified receiver locations. Determination of compliance via
the use of a ® noise model was approved by the NSW EPA on 1201ulyAppendixg)

and the NSW EPA requirements were provided to MDA prior to the commencefrtbpt
project.

The assessment receivechtions cosidered in the noise model are in accordance with the
requirements specified i@onditions L3.4 and L3.5 (and Conditions C2.7 and C2.8).

In accordance with Condition L3.7 (and Condition C2.10), the modification factors from
Chapter 4 of the N8 IndustrialNoise Policgre also applied to the measured or calculated
noise level from the operation of the premises (where applicable).

Noise limits used to verify compliance (or otherwise) have been applied under the following
meteorological conditins specifiedn Condition L3.8 (and Condition 2.11) of the EPA
Licence:

(a) wind speeds up to 3m/s at 10m above the ground level; or

(b) temperature inversion conditions of up to 1.5C/100m.
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4.0 COMPLIANCE VERIFICATION METHODOLOGY

The noise environment arowl the siteis complex, comprising influences from a range of variable
factors. Key complicating variables in this respect are:

9 The presence of other existing noise generating industries in the area including the Patrick
container terminal and DP World damer termial which also influence the noise environment
in the vicinity of the SICTL.

9 Frequent traffic movements on Foreshore Road and Botany Road which influence both the
underlying background and total ambient noise environment in the surroundiray are

1 Frequentair traffic movements due to the proximity of the site to the Sydney Airport.

The noise environment in the vicinity of the residential receivers is also complex, and comprises
influence from a range of noise sources which include the industiise soures associated with

the port, industrial noise sources associated with other industries in the area and road and air traffic
noise.

Given the complexity of environmental noise conditions and the large distances between
operational noise sourceon the SITL site and the receiver locations, isolating the contribution of
different noise sources is problematic in practice. In recognition of these factors, the following
methodology was used to verify compliance with the noise limits detailed tio8&c0:

1 Attended measurements of plant noise were conducted at specific points in the vicinity of the
plant. Measurements were undertaken under typical operating conditions. The sound pressure
levels measured in the vicinity of each plant item were thsed to estinate the sound power
level of each plant item.

1 A 3D noise model of site and its receivers was developed and the estimated sound power levels
were input into the noise model to calculate the noise contribution from the site at the nearest
recavers. Whergpossible longerm measurements of noise from the premises were used to
calibrate the noise model.

9 The calculated noise levels were compared to the measured noise levels and to the noise limits
detailed in Section 2.0.
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COMPLIANCE SURVEY
Unatended noise monitoring

It should be noted that the original EPA planning consent nominated sitefesidential locations.
The EPA subsequently accepted a proposal from SLR Consulting Australia Pty Ltd to reduce the
number of residential receivets two only as part of an accepted methodology of assessment
through computer modelling. As such only two residential locations have been used for
assessment.

The receiver locations used for assessment inréiert as instructed by Hutchison Podeeas
follows:

1 74 Australia Ave, Matraville
9 34 Dent Street, Botany

In order to measure noise levels at the selected receivers, noise loggertstalledfrom 13 Luly
2020to 29 uly 2020.

In the INP, the background noise level is termed the Rating Backbreuvel (RBL). The
methodologies used to determine the lotgrm RBL andabgnoise levels are from Tables 3.1 and
3.2 of the INP. The RBL anghhoise levels for Dafzvening and NigHtme periods at each
monitoring location are summarised below. Thevayrdetails and noise level results for the entire
survey period are summarised in Appendix B.

In determining the noise levels at the monitoring locations, any ddéetad by rainfall and high
wind speed has been excluded in accordance with the progisibAppendix B of the EPA Industrial
Noise Policy.
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Period LaeqdB RBLLAoodB Comments
74 Australia Avenue, Matraville
Day 56 41 Analysis of the measured date
) has determined that noise
Evening 48 42 impacts from the SICTL site a
Night 49 42 this location cannot be isolatet
due to the presence of other
noise sources including traffic
and aircraft.
34 Dent Street, @any
Day 58 49 Analysis of the measured date
) hasdetermined that noise
Evening >4 o1 impacts from the SICTL site a
Night 55 45 this location cannot be isolatet

due to the presence of other
noise sources iading traffic
andaircraft.

Attended measurements at residential receivers

In order toquantify the nature of the noise environment at the residential receivers a series of

measurements were conducted during the Day, Evening and Night periods in the vicinity of the two

residential receiver€evening and Night period measuremewtsre carri@l out on23 July2020 and
Daymeasurements were carried out @4 July2020.

Results of the attended noise level measurements conducted at each receiver location are

summarised in Table 2 below along wiltle subjective impression of the engineereovtondicted
these measurements.
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Table2: Attended 15-minute measurements at receiver locations

Period dB laeq dB lago

Subjective impression

74 Australia Ave, Matraville

Day 56 44
1325-1340hrs
24 July2020

Evening 53 41
2139-2154hrs
23 July2020

Night 52 42
2201-2216hrs
23July2020

34 DentStreet Botany

Day 51 48
1301-1316hrs
24 July2020

Evening 52 48
2058-2113hrs
23July2020

Ambient noise was controlled by cleaad traffic noise
from BunnerongRd and Botany Rdcluding trucks
accelerating and braking at traffic lights.

Theambient noisencluded noise fronoccasional
helicopter andaircraft fly-bys aml birds throughout
measirement

Background noise included noise from nearby industi
(potentially OroraGroup was also noticed

Construction activity occurring throughout
measurement

No audible industrial noise from port.

The noiseenvironment included intermittent local
traffic along Australia Avere as welks insects and
birds. Distant road traffic noise from Bunnerong Rd ar
Botany Rd controlletbackground level

Ambient and background noise was also contraligd
generalindustial activity fromOrora Group.

No audible industrial noise from port
Noise from intermittent local traffic including, insects
throughout measurement

Distant road traffic noise from BunnerofRgl aml
Botany Rdincluding trucks acceleratirand brakingat
traffic lights controlled background level

Ambient and background noise was also controlled b
general industrial activity fror®rora Group.

No audible industrial noise from port.

The noise environment was dominated by traffic nois
from Foreshore Road and Botany Road including tru
acceleratingand brakingat traffic lights.The ambient
noise ncluded noise fronbirdsin park.

Aircraft activityincluding helicopteoverheadflying in
circleclearly audible

No audible industrial noise from port.
The noise environment was dominated by aircraft ov
head and traffic noise from Foreshore Road Bothny

Road including trucks acceleratiagd brakingat traffic
lights

Insectsnoise wasaudible during measurement
No audible industrial noise from port.
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Period dB laeq dB koo Subjective impression
Night 54 50 The noise environment was dominated by traffic nois
2204.223%rs from Foreshore Road and Botany Road including truc

acceleratingand deceleratingt traffic lights and
constant road traffic noiséMinimal amount of local
traffic along Dent Street

23July2020

Occasional distamcarcraft activity overhead audible
No audible industrienoise from port.

Discussion of results

A review of the unattended monitoring data indicates that the ambient noise levels are significantly
above the EPL and Development Consent noise limits at each of the receiver locations. The
contribution from theSICTL site at these locations cannot adelyde determinedlirectlydue to

the influence of other noise sources in the vicinity of the receivers. Furthermore, the results of the
attended monitoring conducted at the two receiver locations as well asubgctive impressions

of the engineer condcting the measuremenisdicate that noise from the SICTL site could not be
perceived at these locationg/e note that even if port related noise was audible tha¢ do the
presence of two other container termals in the vicinity of the receivers, anydible port related

noise at these locations could have been generated at any one of the container terminals.

As compliance cannot lairectlyverified based on the unattended and attended monitoring

results, ndse modelling in accordance with the requirents of the EPA was carried out to

determine the noise contribution from the SICTL site the nearest receivers. This noise modelling is
discussed in the following sections of this report.

ATTENDED GSITE NOISEURVEY

A series of attendetheasurements wer cnducted at the SICTL saa 13 July, 22 July, 23 July and
24 Juh202Q while the site was operating under typical conditions.

This measurement data was then used to calculateetitenated noise level conbution from each
individual plant item/process at the nearest receiver.

Estimation of operational noise levels

Using the sound pressure level measured in the vicinity of each plant item and the reference
distance, at which theneasurement was undertakethe approximate sound power level of each
plant item has been calculated and used to model noise emissions from the site. A table of derived
sound power levels is provided in Appendix C.

Noise prediction model configuration

An environmental noise model fahe site has been developed by MDA using SoundPLAN 7.4, a
commercially available computer modelling package. For this project, our noise model for
predication of sound levels has used ISO 9B A8oustics Attenuation of soud during

propagation outdocs as the propagation algorithm methodology.

Calculations are based on commonly adopted geometric divergence of noise sources in addition to a

range of factors affecting the attenuation of sound, including:
I The magnitude of the noise source in terms afrsdb power

1 The distance between the sourcedareceiver

Rp 005 20180441 SICTL NOISE COMPLIANCE ASSESSMERORO
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9 The presence of obstacles such as screens or barriers in the propagation path including any
buildings on site, and terrain data

The presence of reflecting surfaces such as building facades
The groud absorption, defined by hardness of the gndibetween the source and receiver

Attenuation due to atmospheric absorption.

= = =4 =

Meteorological effects such as wind gradient, temperature gradient, humittigse generally

have significant impact at distancgiseater than approximately 400m. The 19§13 method

deals with the meteorological conditions favourable to propagation of sound. Over large
distances (>400m), meteorological conditions can have a significant influence on noise level
propagation. The efmronmental noise model has assumed worskecateorological

conditions for norarid areas i.e. moderatefass stability category) temperature inversion or
downwind conditions with wind speeds less than 3m/s. It is assumed that drainage airflow does
not occur at this site, as the source levaias elevated relative to the residential receiver level.

6.3 Noise model calibration

For the purpose of calibrating the noise model results, two noise loggers were placed on site
concurrent with the offsite monitaing. The locations of the calibration loggerre shown in Figure
1 below. The ossite calibration loggers were 01dBiosmart monitors which have the capability to
record audio. Noise levels were measured during the entire survey period in one seewalt
and the loggers were also used to makelio recordings at both locations. The measurements
obtained were used to determine the noise levels experienced at each calibration position for
comparison to the noise level predicted via the use of calicuiat

Rp 005 20180441 SICTL NOISE COMPLIANCE ASSESSMERORO
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Figurel: Loation of calibration loggers (Image courte®yearMapg

Calibration Point 1

6.4  Calibration results

The noise levels measured at both calibration locations were heavily impacted by extraneous noise
sources, predominantly aircraft die the proximity of the site to the Sydneyport, but also

operations from adjacent sites. Direct examination of thécation loggerresults therefore does

not immediately identify the noise generated by the site. The audio recordings taken atttisrio

were analysed, with a representativaraple chosen and all 1 second measurements affected by
aircraft noise and some road traffic noskminated as far as practicable in order to determine the
Laegnoise level contribution from the site operatioasly.

The noise levels derived at the cadition points (withextraneous data eliminated) are compared to
the predicted noise levels in Table 3 belohe period chosen for analysi245-0315hrson 20 July
2020, containeda vessel being unloaded at thrnarfand trucks conducting deliveries/pickups in
the ASC aretd ensure that noise sources close to each of the calibration points were included in
analysis.

Rp 005 20180441 SICTL NOISE COMPLIANCE ASSESSMERORO
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Table3: Noise model calibration results

Location Time period Derivedlevels frommeasurements  Predicted noise levél
Calibration Point 1 ~ 0245-0315hrs 57dBLaeq (15min) 57-58dB laeq (15min)
Calibration Point 2  02450315hrs 67dB Leeq (15min) 68-69dB laeq (15min)

Note 1: Range from typical to worst case predicted nigigel.

For both Calibration Point 1 and Calibration Point 2, the derived noise levels appear to be in close
correlation with the predicted noise levelsth the derived levelsnatching thepredicted noise

levelsin the order of +f 1dB. Given the accurate correlation of derived and predicted noise levels
we consider our predictions to be representative of the site operations

6.5 Noise modelling results

Noise emissions froithe site have been estimated via calculation at the neamstivers and are
presented in Table 4. Details of the operating scenarios considered and assumptions regarding
typical and worstase plant operation are based on information provided by SIGildetailed in

Appendix D.
Table4: Calculated noise contribution from SICTL site at nearest receigeid
Day Evening Night
Calculated Noise Calculated Noise Calculated Noise Calculated Noise limit,
noise limit, noise limit, noise limit, noise Laeq (9 hours)
level laeq Laeq asmin) level laeq Laeq level laeq Laeq level laeq
(15min) (15min) (15min) (15min) (15min) (9 hours)
74 Australia
Avenue
Typical 30 35 31 35 31 35 30 35
operation
Worstcase 33 35 32 35 32 35 31 35
operation
34 Dent
Street
Typical 43 45 43 45 42 45 41 43
operation
worstcase 4 45 45 45 - 5 B 43
operation

Calculated noise levels for both typical and worst agmration of the site comply with the noise
limits at the nominated sensitive receivers. Note that for the Night period we &ssemed that the
operations during the busiest 15 minute period aepeatedconstantly over the entire 9 hour Night
period,except for 85 min of break (toolbox talks, meal times and wash up tattlepugh we would
expect this is unlikely in practice.

Based on the above the current operations on site comply with the EPL ancdopenait Consent
Lagg NOISE criteria.

Summarised in TablegBethe contributiorsfrom high noise generating sources that are impulsive
in nature and generate noise levels closestite Nighttime Laigosey NOise limits.

Rp 005 20180441 SICTL NOISE COMPLIANCE ASSESSMERORO
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Table5: Galculated layeosecnoise level contribution from SICTL site

Source description 74 Noise Compliance? 34Dent Noise Compliance
Australia limit, dB Street limit,dB  ?
Ave La1,(1min) La1,(1min)

Spreader engaging 36 57 \% 50 57 \%

GAGK aKALX

cover

Hatch cover being 34 57 \% 51 57 \%

landed within Quay

Apron

Container landing 28 57 \% 48 57 \%

within Quay Apron

During our site surveys we did observe hatch cover plates being lamdethe spreader engaging
with these plates landside but did nobserve these activities occurring shipsities to limitations
on measuringiboard the shipAs there were no measurements taken aboard the ship we aksee
incorporated the landside hatatover impact measurements into our noise modehat shipside
location.

Calculated maximum noise levels associated with impulsive noise generating activities on the site
comply with the noise limits at the nominated sensitive receivers. Based on the tiiaosarrent
operations on site comply with the EPL and Develogr@emsent noise criteria for sleep arousal.

In accordance with th8ectionL3.70f the NSW EPA Environment Protection Licence (Licence
#20322)we have assessed the site against SectiontldedNSW Industrial Noise Policy for modifying
factors of tonalityJow-frequency noise, impulsive noise and intermittent noise.

Due to the large number of sources operating on site at one time the overall levels at the receiver
do not fluctuate significatty abovethe background levelAs such the intermittency modifying factor
does not applyFrom our observations on site, measurements at the receiver locations and
modelling results we confirm that none of the modifying factors frowtiSe 4 of the NSVNP

apply tothe overallnoiselevelsat the receivers

SUMMARY

9 To satisfy the requirements of the EPL for the operation of the SICTL site, Marshall Day
Acoustics conducted short term attended and léagn unattended noise monitoringt 34
Dent Streetand 74 Australia Ave.

1 Assessmerof the SICTL site noise compliance is complicated by a range of variables
affecting the derivation of the noise contribution from activities conducted on the site.

T As compliance could not be accurately determined on theshasinonitoring conducted at
the receiver locations, MDA developed a 3D noise model to determine the noise
contribution from the site at the nearest receivers via calculation. In order to develop the
noise model, attended measurements were conducted anisithe vicinity of operatical
noise sources. These measurements were used to establish sound power levels for all
equipment which were then incorporated into the noise model and the noise contribution
of each plant item was calculated back to the regelgcations.

9 The results oftie noise model have been compared with the noise levels measured at two
on-site calibration points. The predicted noise levels correlate closely with the measured
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noise levels and therefore we consider the noise model to peesentative of the site
operdions.

9 Theresults of the noise model indicate the noise emissions from the site comply with the
noise limits aB4 Dent Streetand 74 Australia Ave

Rp 005 20180441 SICTL NOISE COMPLIANCE ASSESSMERORO
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APPENDIR GLOSSARY OERMINOLOGY

Ambient

SPL orgde

SWL or W

dB

dBA

A-weighting

LAeq ®

Lago

Lamax

Lao1

The ambient noise level is the nolsgel measured in thabsence of the intrusive
noise or the noise requiring control. Ambient noise levels are frequently measu
to determine the situation prior to the addition of a new noise source.

Sound Pressure Level
A logarithmic ratio ba soundpressure measured at distance, relative to the
threshold of hearing (20 pPa RMS) and expressed in decibels.

Sound Power Level

A logarithmic ratio of the acoustic power output of a source relative t& d@tts
and expressed in decilzelSound pwer level is calculated from measured sound
pressure levels and represents the level of total sound power radiated by a sou
source.

Decibel
The unit of sound level.

Expressed as a logarithmic ratio of sound pressure P relative to a refqrezssuz
of Pr=20rPa i.e. dB = 20 x log(P/Pr)

The unit of sound level which has its frequency characteristics modified by a filt:
weighted) so as to more closely approximate the frequency bias of the human ¢

The process by vith noisdevels are corrected to account for the nbinear
frequency response of the human ear.

The equivalent continuous (tirreveraged) Aveighted sound level. This is
commonly referred to as the average noise level.

The suffix "t'represerts the time period to which the noise level relatesg. (8 h)
would represent a period of 8 hours, (15 min) would represent a period of 15
minutes and (220@700) would represent a measurement time between 10 pm ¢
7am.

The Aweighted nose levekqualled or exceeded for 90% of the measurement
period. This is commonly referred to as the background noise level.

The Aweighted maximum noise level. The highest noise level which occurs dui
the measurement period.

The Aweichted nobe level which is equalled or exceeded for 1% of the
measurement periodThis is sometimes referred to as the typical maximum nois
level.

Rp 005 20180441 SICTL NOISE COMPLIANCE ASSESSMERORO
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APPENDIB UNATTENDED MONITORING DATA

Bl 74 AustraliaAvenue Matraville

A noise logger was setup in thack yard of the resehtial receiver located at4 Australia Ave,
Matraville.

Figure2: Noise loggeinstalledat 74 Australia Ave, Matraville

= N .:R\ S

A9

Noise levels were continuously logged in 15 nenntervals at this location using a 01dB Duo noise
logger (Serial numbel0194) betweenl13 uly 2020to 29 July2020. The noisdéogger was calibrated
before and after conducting the measurements and no significant drift was observed.

The noise survey results are presented graphically overleaf:
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% Measured Noise Levels at 74 Australia Avenue, Matraville on Tuesday, 14 July 2020
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Measured Noise Levels at 74 Australia Avenue, Matraville on Wednesday, 15 July
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% Measured Noise Levels at 74 Australia Avenue, Matraville on Thursday, 16 July 2020
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% Measured Noise Levels at 74 Australia Avenue, Matraville on Friday, 17 July 2020
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Measured Noise Levels at 74 Australia Avenue, Matraville on Saturday, 18 July 2020
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% Measured Noise Levels at 74 Australia Avenue, Matraville on Sunday, 19 July 2020
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