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Appendix E — Site 4 ambient noise records

Coordinates: 23.79049°S,151.11864E Site description: Forest Road
Instrument: CESVA310 + C130 mic. Serial No: T225957 (Logger 06)
Calibrator: Bruel & Kjaer Type 4231 Serial No: 2463922

Reference weather station: Reinhardt MWS 5MV at Site 4

Logging period: Saturday, 12 April 2008 to Sunday, 20 April 2008

Comments:

e This location was selected to represent ambient noise residential dwellings at the
western side of Targinie State Forest. The noise logger was positioned upon a
former residential property (the house had been removed prior to noise logging)
approximately 100m south of Forest Road, Targinie. This site is located
approximately 3500m west of the Yarwun Cement Australia facility.

e LEvening insect noise is evidenced by 2.5kHz, 3.15kHz, 4kHz and 5kHz banding
in the spectral records. This is significant to overall levels in the early evening (i.e.
typically 6pm to 9pm) and at night.

e The influence of industrial noise is evident at night as banding between 80Hz and
1.6kHz when the wind direction ranges from easterly through to southerly.

Forest Road
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ABL Summary - LA90

Raw Data Filtered Data

Date 6am to 6pm Fill 6pm to Fill 10p Fill | 6a 6p 10
10pm m to m m p

6am to to m

6p 10 to
m p 6a

m m
Day % Eveni % Nig % Da Ev Ni
ng ht y eni gh

ng t
Sat, 12 Apr Nil 0% 419 69% 274 100 | Nil  33. 24
2008 Yo 7 7
Sun, 13 Apr 28.9 100% 32.0 100% 248 100 | 27. 26. 22
2008 Y% 7 0 1
Mon, 14 Apr 27.6 100% 339 100% 259 100 | 25. 26. 22
2008 % 6 2 3
Tue, 15 Apr 289 100% 43.0 100%  33.5 100 | 28. 36. 30
2008 % 0 0 5
Wed, 16 Apr 32.1 100% 37.1 100%  33.0 100 | 31. 31. 30
2008 % 3 1 7
Thu, 17 Apr 31.4 100% 32.1 100%  33.8 100 [ 30. 30. 32
2008 Yo 5 7 .0
Fri, 18 Apr 30.8 92% 37.2 100% 363 100 [ 30. 32. 33
2008 Yo 1 2 2
Sat, 19 Apr 315 98% 39.0 100% 383  81% [ 30. 32. 33
2008 3 6 1
RBL (Median) 30.8 37.1 33.2 30.  31. 30
1 7 .6

Filters Exclude:

2.5kHz 3.15
kHz 4 kHz 5
kHz
Summary - Minimum one hour LAeq
Raw Data Filtered Data
Date 6am to 6pm Fill 6pm Fil | 10p Fill | 6a 6p  10pm to 6am
to m m m
10pm to to to
6a 6p 10
m m p
m
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Day % Eveni % Nig % | Da E Night
ng ht y ve
ni
n
g
Sat, 12 Apr 100
2008 53.1 2% 48.3 69%  29.6 %
Sun, 13 Apr 100 100
2008 35.1 100% 42.0 % 27.0 %
Mon, 14 Apr 100 100
2008 34.4 100% 43.4 % 30.5 %
Tue, 15 Apr 100 100
2008 34.9 100% 57.1 % 38.3 %
Wed, 16 Apr 100 100
2008 37.7 100% 50.0 % 38.5 %
Thu, 17 Apr 100 100
2008 37.5 100% 43.0 % 39.7 %
Fri, 18 Apr 100 100
2008 38.8 92% 48.4 % 39.6 %
Sat, 19 Apr 100 78
2008 36.0 98% 51.5 % 43.6 %
Median Level 36.8 48.3 38.4
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Forest Rd Ambient Noise Day 1
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Forest Rd Ambient Noise Day 2
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Forest Rd Ambient Noise Day 3
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Forest Rd Ambient Noise Day 4
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Forest Rd Ambient Noise Day 5
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Forest Rd Ambient Noise Day 6
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Forest Rd Ambient Noise Day 7
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Forest Rd Ambient Noise Day 8
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Appendix F —Marine baseline noise spectra
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Figure 20: Sample 1: Ambient mid-passage at crossing site —8:35am-8:40am
flat water with minimal tidal run — One-third-octave noise spectrum(top graph)
and FFT spectral history(bottom graph) — RMS Re: 1pPa
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Figure 21: Sample 3: Small speedboat 30 second pass-by along The Narrows
at 80m —one-third-cctave noise spectrum(top graph) and spectral history(bottom
graph) - RMS Re: 1pPa

Vol 5_Att 34 - Noise and Vibration Impact Study — LNG Facility.doc 70

Revision 1 — 27 January 2010



140
dB
120 Broadband Snapping

120 ~\

110

100

Ship-loading noise —

Clintan coal wharf and

10 He 20 A0 100

a4 FFT CHA [M_rf =118 2dE

40000

25000

raa LB N

15000

10000

Figure 22: Sample 5: Ambient near Hamilton Point—11:20am flat water with
minimal tidal run — one-third-octave noise spectrum(top graph) and FFT spectral
history(bottom graph) — RMS Re: 1uPa
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Figure 23: Sample 9: Ambient mid-passage at crossing site —1:35pm flat water
with minimal tidal run — one-third-octave noise spectrum(top graph) and 5
minute FFT spectral history(bottom graph) — RMS Re: 1pPa
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Figure 24: Sample 12: Ambient Grahams Creek entrance —12:30pm flat water
with ebb tide — one-third-octave noise spectrum(top graph) and 5 minute FFT
spectral history(bottom graph) — RMS Re: 1uPa
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Figure 25: Sample 13: Ambient mid-passage at crossing site —12:45pm flat
water with ebb tide — one-third-octave noise spectrum(top graph) and 5 minute
FFT spectral history(bottom graph) — RMS Re: 1pPa

Vol 5_Att 34 - Noise and Vibration Impact Study — LNG Facility.doc 74

Revision 1 — 27 January 2010



Broadband Snapping

Shin-lnadino naice —

100 200

FFT CH1 [M_rnf =105.04E

40000

Streaked appearance from

| TSR | S < TSRS SR ) S S,

25000

15000

10000

Ship-loading noise —

S000

Figure 26: Sample 15: Ambient - passage edge at crossing site —1:03pm flat
water with ebb tide — one-third-octave noise spectrum(top graph) and 5 minute
FFT spectral history(bottom graph) — RMS Re: 1uPa
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Figure 27: Sample 17: Along-side Fisherman’s Landing at 350m —1:24pm flat
water with ebb tide — one-third-octave noise spectrum(top graph) and 4 minute
FFT spectral history(bottom graph) — RMS Re: 1pPa
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Figure 28: Sample 18: Along-side Clinton coal whatf at 250m —2:06pm flat
water with ebb tide — one-third-octave noise spectrum(top graph) and 2 minute
FFT spectral history(bottom graph) — RMS Re: 1pPa
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Appendix G — Glossary of acoustic terminology

Auditory frequency range
A frequency range in which sounds are potentially perceivable by humans, often reported
as 20 Hertz — 20 kiloHertz (1 Hertz = 1 cycle per second).
Airblast overpressure
A measure of the transient air-pressure pulse that is generated by a blast. Units of un-
weighted peak pressure, expressed as a decibel level referenced to 20 microPascals (Lpeak).
Ambient noise level

Concept of the all-encompassing noise level environment at a location of interest. A full
description of the ambient noise level includes description of level variations in time and
variations in the frequency composition in time, including subjective audible characteristics.

Background noise level (L)

Concept of the typical minimum ambient noise level, numerically evaluated50 from the
level exceeded for 90 percent of 15-minute sample periods (ILA90,15 minute) during a
defined time period of interest (e.g. daytime, evening or night-time).

Baseline noise level

Concept of the noise level prior to a development, that can be evaluated by a range of level
parameters such as the minimum (LAmin), maximum (LAmax) and percentile descriptors
(LA1, LA10, LAeq, LA90)

Broadband noise

A noise with approximately equal acoustic energy distribution over a large range of
frequencies, for example 100 Hz — 2 KHz. Natural examples include noise from a waterfall,
or the sound of wind in trees.

Construction/blast vibration

Transient oscillating movement of the ground or a building structure from transmission of
elastic pressure waves from the vibration source, through the ground to the receptor
location.

Far-field
A distance defined to be so far from the noise source that the source can be treated as a
point source.

Hydrophone

A microphone designed to be used underwater for recording or listening to underwater
sound.

0 By AS1055 this evaluation is by averaging the I.a9o,i5minue values. By the DERM Planning for noise control guideline this evaluation is more
complex, taking the 90 percentile of the La9o,i1sminue Values relevant to the day, evening and night periods on a given day, and then taking the

median of the daily results over a minimum seven day period.
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RMS (root-mean-square) sound pressure

Mathematical averaging process for the rapid positive and negative acoustic pressure cycles
(relative to atmospheric pressure) that constitutes sound, to define a positive equivalent
pressure level (relative to atmospheric pressure) with the same energy as the cyclical
quantity (because the RMS pressure is a time averaged quantity, it cannot indicate the peak
instantaneous pressure such as may be relevant to assessing risk of bursting an ear-drum, as
an example).

Sound

Sound consists of small air-pressure fluctuations or pressure waves. The human auditory
system responds to both the intensity (pressure-wave amplitude) of a sound and the
frequency (number of pressure cycles per second) of a sound. These pressure fluctuations
travel along the ear canal and vibrate the ear-drum. The vibrations of the ear-drum are
transmitted via the middle-ear to the inner ear where the intensity and frequency are coded
into electrical signals for interpretation by the brain. This allows a person to sense the
‘pitch’ and ‘loudness’ of a sound.

Statistical acoustic parameters for environmental noise assessment

Common noise sources, such as industrial processes, transportation (cars, trucks, trains),
natural noise (wind in trees, birds, insects), vary with time. Therefore, during a
measurement period of duration “I”, it is important to define whether the maximum,
minimum, average or a percentile statistical level is being specified.

In a quiet rural area, for example, the maximum sound pressure level for a fraction of a
second may be 80dBA from a nearby bird call, whereas the minimum sound pressure level
between bird calls, and when the trees are still, may be 20dBA. Without statistical
definition, the level range of 20dBA to 80dBA would be confusing.

The following sound level parameters are used to describe the ‘prevalence’ of the acoustic
environment at different sound pressure levels (all fast response, A-weighted, RMS sound

pressures levels relative to a 20uPa reference pressure):
I —the maximum level in time interval “T".
L, . t—the minimum level in time interval “T".

Lyqr — the theoretical constant level with the same sound energy as the actual
fluctuating level in a time interval “I”.

L, ¢ — the level exceeded for 1 percent of time interval “I".
Lyj0r— the level exceeded for 10 percent of time interval “I”.

Lygor — the level exceeded for 90 percent of time interval “I”, often termed the
‘background’ level.

One-third-octave spectrum

The frequency content of a noise is described by a frequency spectrum. A frequency
spectrum can be expressed as a one-third-octave spectrum, which, instead of displaying
every frequency individually, is comprised of sub-frequency ranges centred at the following
frequencies, measured in Hertz (1 Hertz = 1 cycle per second):

20,25,31.5,40,50,63,80,100,125,160,200,250,315,400,500,630,800,1000,1250, etc.

Planning noise level (PNL)
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Nomenclature specific to the DERM Ecoaccess guideline ‘Planning for noise control’
defining the permissible noise contribution from a proposed facility at a defined receptor

Rating background noise level (RBL)

Nomenclature specific to the DERM Ecoaccess guideline ‘Planning for noise control’
defining the background noise level from LLA90,15miute levels during the day, evening and
night over a minimum seven day period.

Response time

The human auditory system has a certain delay in responding to noise. For extremely ‘fast’
sources of noise, such as a gun-shot at the ear of the firer, the increase in sound is so rapid
that the hearing system is unable to respond quickly enough for the protective muscular
reflex of the ear-drum to operate.

Sound level meters are designed to emulate the ‘response-speed’ of the human auditory
system. This is conventionally described as the ‘fast response’ sound level meter response
setting.51

Sensitive receptor

A place that may be sensitive to additional noise associated with a proposed development

51 Objective measures of gun-shot noise or other explosive events, in the context of hearing damage potential, use a peak sound pressure level

detection to ensure that the actual maximum sound pressure impacting on the human subject is known.
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Sensitivity to sound frequency

At any instant the acoustic environment contains a complex mix of sound components at
different frequencies and at different levels. A person speaking, for example, will
simultaneously produce vowel sounds typically in the range of 250Hertz to 1kiloHertz, and
higher frequency sounds associated with consonants, such as ‘hisses’ and ‘clicks’, in the
range of 2kiloHertz to 8kiloHertz.

Human hearing has the greatest ‘sensitivity’ to sound at frequencies in the range of
2kiloHertz to 4kiloHertz, with decreasing sensitivity at higher and lower frequencies. At
1kiloHertz, the sensitivity is only slightly lower (-1dB, or around 90% of optimal pressure
sensitivity), whereas at 100Hertz the sensitivity is much lower (-19dB, or around 10% of
optimal pressure sensitivity).

Sensitivity to sound level

Laboratory testing of the hearing of a large number of human subjects has been conducted
by scientists to determine the ‘threshold’ of human hearing. This threshold is the quietest
sound that can be just determined by the human ear under ideal (quiet) laboratory
conditions. This nominal hearing threshold has been quantified as a root mean squared

(RMS), or ‘average’ pressure fluctuation of 0.00002 Pascals or 20 microPascals (20uPa).

The upper limit of human hearing for sounds of short duration is an RMS pressure
fluctuation of around 20Pascals (20Pa). Above this level, the auditory system is rapidly
unable to translate information about level and frequency.

To provide a more manageable scale for the wide numerical range of sound pressures that
the human ear is able to respond to (.e. 0.00002Pa to 20Pa), it is conventional to define a
‘sound pressure level” as the ratio of a given sound pressure (p) relative to the human

threshold of hearing (pref = 20puPa RMS) as follows:-
Sound pressure level, Lp = 10*log10(p2/pref2)

With this definition, the nominal threshold of hearing becomes zero decibels (or 0dB), and
the maximum, clearly audible level becomes 120dB, referenced to 20pPa.

0dB equates to the quietest level of introduced sound that a person with healthy hearing
can detect in a much quieter laboratory. A level of 120dB might be experienced close to
speakers at a loud rock concert, or near an industrial nailing gun. Two people standing a
metre apart and conversing might speak at levels that are about 50dB to 60dB.

Laboratory studies have found that a 10dB increase in a sound is perceived as
approximately doubling in loudness. Conversely, a 10dB decrease in a sound is perceived as
halving in loudness.

Sound exposure level (SEL)

The total sound energy produced by a noise event of interest, such as an aircraft flyover, a
single pile strike, or the total sound exposure over a defined period such as an 8 hour
working day, or 24 hour period.

Sound level meters and A-weighting

The sound level meter was invented to enable systematic investigation and study of sound
that is of concern to humans. One of its tasks is to gauge the level of a sound as it may be
perceived by the human ear. This is not easy as the human ear not only has different
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sensitivities depending on the frequency of sound, but the sensitivity also changes as the
level of sound changes.

The ‘A-weighting’ system is an internationally agreed system of sensitivity adjustments to
measured sound at frequencies ranging from 10Hz to 20kHz, enabling a sound level meter
to approximate the sound level response of the human auditory system. A sound pressure
level with an ‘A frequency weighting’ or A-weighting is an approximate gauge of the
significance of a measured sound pressure level to the human ear.

A measured sound pressure level that incorporates A-weighting is denoted LpA, and has
units of dB(A), often written as dBA.

Sound power

The total sound radiated from a source per unit of time, expressed in decibels relative to 1
x 10-12 Watts.

Threshold shift (temporary, TTS)

Exposure to noise that causes the auditory system of a human or animal to temporarily lose
some degree of sensitivity to sound, where the sensitivity is recovered after cessation of the
noise exposure.

Threshold shift (permanent, PTS)

Exposure to noise that causes the auditory system of a human or animal to permanently
lose some degree of hearing sensitivity. The sensitivity is not recovered after cessation of
the noise exposure.

Tonality and impulsivity adjustments to measured levels

The human brain tends to ‘tune-in’ to tones, sound patterns and rhythms to an extent that
is not sufficiently reflected by the A-weight fast-response indication of a sound level meter.
For example, a person is able to differentiate a distant siren sound from background noise
before it will be apparent on an A-weight indicating sound level meter. Similarly, hearing is
attuned to sounds that change rapidly in level, such as bangs and knocks, which are
described as ‘impulsive’. To account for these discrepancies between human sensitivity and
sound level meter sensitivity, a ‘tonal adjustment’ or an ‘impulse adjustment’ to the
measured level is defined.52 A measured sound pressure level that has been adjusted to

account for the increased audibility by virtue of its impulsive or tonal characteristics is
denoted LA ad;.

52 The methodology for this adjustment is described in AS1055.1-1997 Acoustics-Description and measurement of
environmental noise Part 1: General Procedures.
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