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EXECUTIVE SUMMARY

This report presents a noise and vibration impact assessment of a proposed underground coal
mine located within a 5 200ha Project Site 10km northwest of Baan Baa and 30km southeast
of Narrabri, NSW. The project, to be known as the Narrabri Coal Project, would extract up to
2.5 million tonnes per annum of coal to be transported by rail to the Port of Newcastle.

The Project Site is located in a generally quiet rural area and a total of 15 non-project related
residences have been identified and included in the noise assessment. Minimum background
and transport (Kamilaroi Highway / North Western Branch Railway) noise levels have been
assumed to result in the lowest noise criteria achievable under the DEC NSW Industrial Noise
Policy (INP) and Environmental Noise Control Manual (ENCM). Since the site establishment
phase of the project would take up to 12 months, the construction and operational noise
criteria are both 35dB(A), ie. 5dB(A) above the assumed background noise level.

Noise modelling using the Environmental Noise Model (ENM) has predicted noise criterion
exceedances during the site establishment stage at two non-project related residential
locations under noise-enhancing atmospheric conditions. The locations at which criterion
exceedances were predicted and the recommended method of noise control are summarised
below.

Summary of Potential Noise Impacts and Mitigation Methods

Location Land Owner |Activity Mitigation

“Bow Hills” J. & R. Stie Rail loop construction at Avoid activity under temperature
nearest point to residence. |inversion conditions.

“Westhaven” |A. Castro Construction of ventilation |Monitor noise levels and, if necessary,
shaft. construct acoustic bund.

No exceedances of noise limits have been predicted for projected-generated road traffic or rail
transport of coal, or for the operational stage of the project.

Since it has been found that the initial 12 month site establishment period would generally
produce higher noise emissions than the operational stage, it is recommended that noise
compliance monitoring be conducted during the site establishment period. As a minimum,
noise monitoring would be conducted during site establishment at the locations listed in the
table above.

Further, it is recommended that operational noise should be monitored for an initial period in
which several noise-enhancing meteorological conditions are encountered. Should the
operational noise surveys confirm the low levels of noise impact predicted in this report,
permission may be sought from DEC / DoP to discontinue routine noise monitoring.

We conclude that the project could, after implementation of noise control recommendations

given in this report, operate without adversely impacting upon the acoustical amenity of any
non-project related residential receiver.

Spectrum Acoustics Pty Ltd
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1 INTRODUCTION
1.1 Background

Narrabri Coal Pty Ltd (the “Proponent”) is seeking to establish an underground coal mine 10km
northwest of Baan Baa and 30km southeast of Narrabri by road, NSW. The project is
considered a major project under State Environmental Planning Policy (Major Projects) and
therefore the Minister for Planning is the consent authority. Accordingly, a Noise and Vibration
Impact Assessment (NVIA) has been conducted in accordance with relevant Department of
Conservation (DEC) guidelines for reference in the Environmental Assessment (EA) for the
project.

1.1.1 Study Area

The Narrabri Coal Project (“the project”) would be located within a 5 200ha Project Site. The
Project Site is surrounded by relatively flat agricultural land with 15 non project-related
residences within a 4km radius of the boundary of the Project Site. The study area for the
NVIA and nearby residential receivers is discussed in Section 3.2.

1.1.2 Proposed Operations
Stage 1 of the Narrabri Coal Project would involve the following activities.

¢ Site establishment.

— Establishment of a Pit Top Area incorporating surface infrastructure relating
to offices, workshops, amenities, crushing, stockpiling and train loading.

— Construction of an upgraded intersection between the Kamilaroi Highway
and Kurrajong Creek Road, an upgraded rail crossing and Site Access Road
between the Kamilaroi Highway and the Pit Top Area.

— Establishment of a box cut, transport drift and a conveyor drift to provide
access to the Pit Bottom Area.

— Establishment of the Pit Bottom Area.
— Establishment of a vertical ventilation shaft.

— Construction of four evaporation ponds for containment of dewatered mine
inflows of groundwater.

e Operations.

— Mining of coal from the Hoskissons Coal Seam using underground
continuous miner methods at a maximum rate of 2.5Mtpa.

— Transportation of the mined coal to the Run-of-Mine (ROM) stockpile via
conveyor.

— Crushing and sizing of the ROM coal through the crushing plant and
stockpiling on the product stockpile.

— Loading of product coal onto train via the rail load-out bin for transportation
to the Port of Newcastle.

Significant features of the project relevant to this NVIA are shown in Figure 1.

Spectrum Acoustics Pty Ltd
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2 DESCRIPTION OF TERMS

21 Scope

This section of the report aims to convey an understanding of several commonly used
acoustical terms. Various terms are explained in plain language and the effects of certain
atmospheric phenomena on noise propagation are discussed. Noise level percentiles are
explained with the aid of a diagram of a hypothetical noise signal.

The descriptions in this section are not formal definitions of the terms. Formal definitions may
be found in AS1633-1985 “Acoustics — Glossary of terms and related symbols”.

2.2 General Terms

Sound Power Level

The amount of acoustic energy (per second) emitted by a noise source. Usually written as
“‘Lw” or “SWL”, the Sound Power Level is expressed in decibels (dB) and cannot be directly
measured. Lw is usually calculated from a measured sound pressure level.

Sound Pressure Level

The “noise level”, in decibels (dB), heard by our ears and/or measured with a sound level
meter. Written as “SPL”, the sound pressure level generally decreases with increasing
distance from a source. Noise levels are often written as dB(A) rather than dB. The “A-
weighting” is a correction applied to the measured noise signal to account for the ear’s ability
to hear sound differently at different frequencies. For example, 40dB at 500Hz (speech
frequency) is clearly audible but 40dB at 50Hz (very low bass) would be far less audible. The
A-weighted sound pressure level therefore represents the measured (or predicted) noise level
as it would be heard by the typical human ear.

Temperature Inversion

An atmospheric state in which the air temperature increases with altitude. Sound travels faster
in warmer air than in cold air, so that during an inversion the top of a “sound wave” would
move faster than the bottom. This bends (refracts) sound back towards the ground just as light
bends upon entering and exiting a glass prism. The result is a “trapping” of sound energy near
the ground and an increase in noise levels.

Wind Shear

A moving air mass would experience a “friction drag” at the ground in much the same way as a
lava flow would flow quickly on top and “roll over” the lava beneath which must drag along the
ground. This increasing wind speed with altitude is called “wind shear”.

Spectrum Acoustics Pty Ltd
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For a sound wave travelling down wind, the top of the wave moves faster than the bottom and
the wave bends towards the ground. However, for a wave travelling into the wind the top of
the wave is slowed down more than the bottom is and the wave bends upwards. Figure 2
shows several examples of how atmospheric effects can bend sound waves.

Figure 2 shows that sound rays can be refracted over a barrier (usually a bund wall or small
hill) during a temperature inversion, increasing noise levels in the ‘shadow zone’'.

Neutral Atmospheric Conditions

An atmosphere that is at a temperature of approximately 23°C from ground level to an altitude
of 200m or more. There are no fluctuations in density or humidity and no wind. Such
conditions rarely occur, as temperature would usually vary with altitude and there is always
movement in various directions in different layers of the atmosphere.

Prevailing Atmospheric Conditions

Atmospheric conditions (with regards to potential effects on noise propagation) which are
characteristic of the study area. These would typically include seasonal wind directions and
velocities. Temperature inversions would be included as prevailing if they occur, on average,
for more than 2 nights per week in winter.

V2

FIGURE 2

Sound refraction under
temperature inversions and
wind gradients.

)
\

bund wall
(a) Neutral (b) Temperature Inversion
wind wind
(c) Wind gradient (d) Wind gradient + Inversion
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Adverse Atmospheric Conditions

Adverse conditions would include simultaneous winds and temperature inversions, even if the
inversions occur for less than 2 nights per week in winter. This represents the worst case
scenario for potential noise enhancement due to atmospheric effects.

2.3 Noise Levels Percentiles

A noise level percentile (L,) is the noise level (SPL) in decibels which is exceeded for “n” % of
a given monitoring period. Several important L, percentiles would be explained by considering
the hypothetical time signal in Figure 3.

The signal in Figure 3 has a duration of 2.5 minutes (ie. 150 seconds) with noises occurring as
follows.

The person holding the instrument is standing beside a road and hears crickets in
nearby grass at a level of around 60dB (A).

At about the 30 second mark a motorcycle passes on the road, followed by a car.

At 60 seconds a truck passes.

After the truck passes it sounds its air horn at the 73 second mark.

The crickets are frightened into silence and the truck fades into the distance.

All is quiet until 105 seconds when the crickets slowly start to make noise,
reaching full pitch by 120 seconds.

The measurement stops at 150 seconds, just when an approaching car starts to
become audible.

e Lmax=97dB(A) FIGURE 3
=== — - — — — L1=92dB(A) Hypothetical time-trace of

90 h Zsec ] [z5ses 150-second sound signal.
I et jf{ifff -9y L10=82dB(A)

70

/
. Av\_/j\/\jt 7777777777 jLeq:67dB(A)
. A\ [~
Wk e o V*ﬁZf\/ 777777 L90=41dB(A)

———————————————— AVa/ . Lmin=35dB(A)

Sound Pressure Level, dB(A)

30

20 L L L L L L L L L
0 15 30 45 60 75 90 105 120 135 150
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L, Noise Level

Near the top of Figure 3, there is a dashed line at 92dB(A). A small spike of 1.5 seconds
duration extends above this line at around 73 seconds. Since 1.5 seconds is 1% of the signal
duration (150 seconds), the L, (or Las to signify A-weighting) noise level of this sample is
92dB(A). The L, percentile is often called the average peak noise level and is used by the
NSW Department of Environment and Conservation' (DEC) as a measure of potential
disturbance to sleep.

L1o Noise Level

The dashed line at 82dB(A) is exceeded for four periods of duration 2.5 seconds, 2 seconds,
8 seconds and 2.5 seconds, respectively. The total of these is 15 seconds, which is 10% of
the total sample period. Therefore, the Laio noise level of this sample is 82dB(A). The Lqo
percentile is called the average maximum noise level and has been widely used as an
indicator of annoyance caused by noise.

Lgo Noise Level

In similar fashion to Ly and L4,, Figure 3 shows that the noise level of 41dB(A) is exceeded for
135 seconds (90 + 45 =135). As this is 90% of the total sample period, the Lagy noise level of
this sample is 41dB(A). The Ly percentile is called the background noise level.

L.q Noise Level

Equivalent continuous noise level. As the name suggests, the L., of a fluctuating signal is the
continuous noise level which, if occurring for the duration of the signal, would deliver
equivalent acoustic energy to the actual signal. Leq can be thought of as a kind of ‘average’
noise level. Recent research suggests that L., is the best indicator of annoyance caused by
industrial noise and the DEC NSW Industrial Noise Policy takes this into consideration.

Lmax and L, Noise Levels

These are the maximum and minimum SPL values occurring during the sample. Reference to
Figure 3 shows these values to be 97dB(A) and 35dB(A), respectively.

3 THE EXISTING ENVIRONMENT

3.1 Introduction

The existing meteorological and acoustic environments have been reviewed as part of this
NVIA. This information is used to establish noise criteria for the Project and for determine
prevailing weather conditions under which these noise criteria apply.

' Formerly Environment Protection Authority, EPA.

Spectrum Acoustics Pty Ltd
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3.2 Meteorology

The atmospheric conditions most relevant to noise assessments are temperature inversions,
gentle winds (indicative of possible wind shear) and relative humidity. Meteorological data
from Narrabri have been analysed for this project by Heggies Pty Ltd (Heggies, 2007).

The following data are the most significant with respect to noise propagation.

e Extremes of relative humidity (RH) are rarely experienced. For modelling
purposes, a value of 70% RH was adopted.

e Mild temperature inversions are likely to occur on more than 30% of mornings
and evenings in winter, as inferred from Appendix F of the INP. The DEC default
value of +3°C/100m vertical temperature gradient for non-arid areas (INP,
Appendix E) was adopted in the noise models.

¢ Winds in the 0-3 m/s range are predominantly southeasterly throughout the year
with stronger (>5.5m/s) winds prevailing from the north. For the purposes of this
NVIA, only the winds up to 3m/s are to be considered under the INP. A wind
speed of 3m/s (at 10m above ground level) was modelled to determine the noise
impact under the prevailing southeasterly wind.

Typical calm daytime conditions of no wind, 70% RH and -1°C/100m vertical temperature
gradient (ie. dry adiabatic lapse rate, DALR) was also modelled to represent typical daytime
noise levels.

3.3 Surrounding Residences

Table 1 lists each of the non-project related residences within a 4km radius of the Pit Top Area
together with the name of the property owner and the numbering used in this NVIA to locate
the residence in relation to the Project Site (see Figure 4).

3.4 Ambient Noise Levels

None of the identified residential receivers are currently subjected to significant noise levels
from transportation or industrial sources (ie. present for a high proportion of time). It is
therefore assumed that background noise levels will currently be at or below 30dB(A),Lq at all
receivers during day, evening and night periods.

It is a standard DEC requirement that noise levels below 30dB(A) shall be taken as 30dB(A)

for the purposes of assessing industrial noise, so that the 30dB(A),Ly, background level will be
adopted for all residential receivers during the day, evening and night.

Spectrum Acoustics Pty Ltd
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Table 1
Non-Project-related Residences Surrounding the Project Site
Property # * Property Name Property Owner
R1 “Omeo” A. Day
R2 “Greylands” M & D White
R4 “Bolah Park” G & C Seuvill
R5 “Bow Hills” J & R Stie
R6 “Naroo” G & L McLachlan
R7 “Ardmona” P C Webb
R8 “Oakleigh” C. Towns
R9 “Pineview” C & D Kirkby
R10 “Merrilong” R & S Chappel
R11 “Mayfield Cottage” A & L Grumley
R12 “Mayfield” A & L Grumley
R13 "Kurrajong” J & G Lennox
R14 “Haylin View” E & L Tuckey
R15 “Westhaven” A Castro
R17 “Matilda” W Chapman
# See Figure 4
* R3 previously referenced the “Matoppo” residence and R16 previously referenced the
“Willarah” residence which are now considered project-related following purchase by the
Proponent.
4 NOISE AND VIBRATION CRITERIA
4.1 Introduction

This section of the report presents noise and vibration criteria for potentially affected non-
project related residences.

4.2 Site Establishment / Construction Noise

Recommended construction noise criteria vary depending on the duration of these activities,
as outlined in Section 157 of the ENCM and reproduced below.

e Construction period less than 4 weeks:
La1o level restricted to background (Lage) + 20dB

e Construction period more than 4 weeks but less than 26 weeks:
Lato level restricted to background (LAg) + 10dB

Spectrum Acoustics Pty Ltd
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DEC recommends construction during daytime hours only. For periods longer than 26 weeks,
the operational noise criteria are assumed to apply.

Site establishment is expected to be completed within 12 months and therefore the operational
noise criterion discussed in the Section 4.3 would apply.

4.3 Operational Noise
The INP specifies two noise criteria:

e an intrusiveness criterion which limits Laeq NOise levels from the industrial source
to a value of ‘background plus 5dB’;and

e an amenity criterion which aims to protect against excessive noise levels where
an area is becoming increasingly developed.

Since there is no existing major industry dominating noise levels at any residences near the
Project Site, and road traffic noise is not continuous, only the intrusiveness criteria will be
considered for setting project-specific operational noise limits.

Based on the assumed background noise level of 30dB(A),Lg the intrusiveness criterion is
35dB(A),Leq1s-minute) at all non-project related residences.

4.4 Sleep Disturbance

To help protect against people waking from their sleep, the DEC recommends that 1-minute
Las noise levels (effectively, the maximum noise level from impacts, etc) should not exceed the
background level by more than 15dB(A) when measured/computed at a building facade. The
“sleep disturbance” criterion is only applicable to night-time operations and construction
activities.

The sleep disturbance criterion applicable for this project at each non-project-related residence
is equal to the intrusiveness criterion plus 10dB(A), that is, 45dB(A),L1(¢1-minute)-

4.5 Road Traffic Noise

In NSW, noise from vehicle movements associated with an industrial source is assessed in
terms of the INP if the vehicles are on the industrial site (the Project Site in this case). If the
vehicles are on a public road, the NSW Environmental Criteria for Road Traffic Noise (ECRTN)
applies. The project would produce additional traffic on the Kamilaroi Highway (an arterial
road) due to employee and delivery vehicles.

Table 2 below shows ECRTN traffic noise criteria for the case where a development creates
additional traffic on an arterial road.

Spectrum Acoustics Pty Ltd
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Table 2
Road Traffic Noise Criteria

Recommended Criteria — dB(A)
Type of Development Day Night

(7.00am to 10.00pm) (10.00pm to 7.00am)

11. Land use developments with
potential to create additional L Aeq(15nr60 L aeq(onnDS
traffic on existing
freeways/arterials.

It is recognised that the additional noise generated by the Project would be concentrated in
short periods of time around shift change, whereas the criteria for arterial roads are for the
entire day/night periods due to the relatively constant nature of traffic of major freeways. It will
therefore be assumed that the Kamilaroi Highway is a collector road due to its more
intermittent traffic which, in accordance with the ECRTN, implies traffic noise criteria of
L aeq(1hn80 (day) and Laeq1nn55 (night) for traffic generated by the Narrabri Coal Project.

4.6 Rail Traffic
4.6.1 Train Noise Levels

The project would result in additional train movements on the North Western Branch and Main
Northern Rail Lines between the Project Site and the Port of Newcastle and there would be a
corresponding increase in noise exposure at residences along the train line. Chapter 163 of
the DEC Environmental Noise Control Manual (ENCM) recommends limits on train noise levels
as follows,

Descriptor Planning Levels Maximum Levels
Leq, 24 hour 55dB(A) 60dB(A)
Lmax 80dB(A) 85dB(A)

The Australian Rail Track Corporation (ARTC) operates the North Western Branch and Main
Northern railways which are included under Environment Protection Licence (EPL) 3142.
EPL 3142 does not contain environmental noise limits but states the objective of progressive
reduction of noise levels from rail lines through Pollution Reduction Programs (PRPs).

While the North Western Branch and Main Northern railways are not currently subject to a
PRP, Section U1.1 of EPL 3142 provides the following goals to work towards in developing a
PRP.

Descriptor Design Goal
Leq’ (15 hour)s day 65dB(A)
Leq’ (9 hour)s nlght 60dB(A)
Lmax (24 hour) 85dB(A)

These criteria would be applicable if ARTC was required to assess train noise levels on the
North Western Branch and Main Northern railway lines.

Spectrum Acoustics Pty Ltd
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4.6.2 Train Vibration Levels

Various authorities have set maximum limits on allowable ground and building vibration in
different situations. In this Report, vibration criteria were obtained from the DEC publication
“Assessing Vibration: A Technical Guideline” (AVTG, 2006).

DEC limits are for vibration in buildings, and relate to personal comfort and not
structural integrity of the building. Based on procedures set out in Appendix B of the
AVTG, a maximum allowable vibration velocity of 2.82mm/s applies to train-induced
ground vibration, which are typically at frequencies greater than 10Hz.

4.7 Blasting

4.7.1 Annoyance Criteria

Noise and vibration levels from blasting are assessable against criteria proposed by the
Australian and New Zealand Environment and Conservation Council (ANZECC) in their
publication “Technical Basis for Guidelines to Minimise Annoyance due to Blasting
Overpressure and Ground Vibration — September 1990,

These criteria are summarised as follows.

e The recommended maximum overpressure level for blasting is 115dB.

e The level of 115dB may be exceeded for up to 5% of the total number of blasts
over a 12-month period, but should not exceed 120dB at any time.

o The recommended maximum vibration velocity for blasting is 5mm/s Peak Vector
Sum (PVS).

e The PVS level of 5mm/s may be exceeded for up to 5% of the total number of
blasts over a 12-month period, but should not exceed 10mm/s at any time.

o Blasting should generally only be permitted during the hours of 9am to 5pm
Monday to Saturday, and should not take place on Sundays and Public Holidays.

e Blasting should generally take place no more than once per day.

These criteria are typically adopted by the DEC when issuing Environment Protection Licences
for projects involving blasting.

4.7.2 Building Damage Criteria

Building damage assessment criteria are nominated in AS 2187.2-1993 “Explosives — Storage,
Transport and Use Part 2: Use of Explosives” and summarised in Table 3.

The annoyance (ANZECC) criteria are more stringent than the building damage criteria

(Table 3) and would be taken as the governing criteria for the proposed East Boggabri Coal
Mine.
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Table 3
Blasting Criteria to Limit Damage to Buildings (AS 2187)
Building Type Vibration Level Airblast Level
(mm/s) (dB re 20 uyPa)
Sensitive (and Heritage) 5 133
Residential 10 133
Commercial/Industrial 25 133
5 ASSESSMENT METHODOLOGY
5.1 Noise Generated by Site Establishment Activities

The project would require the following site establishment works with the potential for noise
impact on residential receivers.

¢ Limited tree clearing and topsoil removal within the footprint of the Pit Top Area
and Ventilation Shaft Area.

e Construction/upgrade of the Site Access Road.

e Construction of the administration and associated areas, coal crushing / sizing /
stockpiling areas, ventilation shaft and, box cut and mine drifts.

For modelling purposes, it was assumed that construction of internal roads, box cut and mine
drifts, rail loop and surface facilities would take place simultaneously at the start of the site
establishment phase. Construction of the ventilation shaft would occur at a later time when
ventilation of the underground workings became necessary. Noise levels for typical machinery
required for the proposed activities have been sourced from our extensive noise database and
are shown in Appendix A. Assessment of noise was conducted using RTA Technology’s
Environmental Noise Model v3.06 (ENM) under neutral and adverse weather conditions®.

5.2 Operational Noise

Assessment of operational noise was conducted using the ENM software. The noise sources
were modelled at their known (for stationary sources such as the coal crushing / sizing area) or
most exposed (for mobile sources such as personnel carriers and trains) positions and noise
contours and/or point calculations were generated for the surrounding area.

2 Although inversions are not required to be considered during the daytime under the INP, it is recognised that nocturnal inversions may
persist until 8-9 am in winter. Inversions have therefore been considered in the assessment of construction noise impacts.
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5.2.1 Noise Sources

Noise data for significant sources associated with the project were obtained from Spectrum
Acoustics’ extensive database of measured plant items. Sound power levels of operational
noise sources are shown in Appendix A.

5.2.2 Modelled Scenarios

As discussed in Section 3.1, modelling was conducted for the following atmospheric
conditions.

e Daytime lapse - 20°C, 70% relative humidity (RH), no wind, -1°C/100m vertical
temperature gradient (dry adiabatic lapse rate, DALR).

e Inversion — 10°C, 70% R.H., +4°C/100m vertical temperature gradient.
e Prevailing wind — 20°C, 70% R.H., 3m/s wind from SE.

Wind roses provided by Heggies (2007) for the local area suggest that northerly winds prevail
in most seasons, however, only a small percentage of these winds are below 3m/s and are not
required to be assessed under the INP.

Noise models were generated under each of the above meteorological conditions for a
scenario in which the following items were fully operational.

¢ Ventilation shaft.

e Crushing plant between ROM and product stockpiles.

o Tracked dozer in stockpile area.

e Maintenance activities in workshop.

e Personal carrier approaching transport drift.

e Train on the rail loop and coal being loaded.

It is intended that a 4m amenity bund would be constructed around most of the Pit Top Area as
indicated in Figure 1. This bund has been included in ground contour maps for noise
modelling of the operational stage.

5.3 Sleep Disturbance

A potential for sleep disturbance would occur during mining operations due to general impact
noise from the maintenance workshop, coal handling with the dozer and coal (train) loading
operations. Sound power levels of modelled Lanax NOise sources (as an estimation of Laq
levels) are shown in Appendix A.

Impact noise was modelled using the ENM program under the noise-enhancing atmospheric

conditions discussed in Section 3.2.
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5.4 Rail and Road Traffic Noise

Additional rail traffic generated by the project will be of an intermittent rather than constant
nature. There are many methods available for calculating the cumulative noise impact arising
from intermittent signals of various shapes. The methodology employed in this section was
sourced from the US Environmental Protection Agency document No. 550/9-74-004
“Information on Levels of Noise Requisite to Protect Public Health and Welfare with an
Adequate Margin of Safety, March 1974”.

The document refers to ‘triangular’ and ‘trapezoidal’ time signals, which are illustrated in
Figure 5. A triangular time signal rises from the background level to a peak noise level and
then immediately begins to subside. A trapezoidal time signal rises from the background level
to a maximum level and sustains that level for a period of time before subsiding.

Lmax b oo oo - a N
FIGURE 5
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5 Passing trains are

% approximated by a
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The value of Leq,T for a series of identical trapezoidal time patterns having maximum levels of
Lmax is given by Equation 1. A trapezoidal time signal is a good approximation to the SPL
signal of a train as it passes an observation point.

N | Lb ( g) AL Lmax ;
T q0 [ \T— 10
L,,,T=10log| — 10100 =2 111010 —1|+10 10 | = 1
“ 81 ir—éiALJrg ( 2.3 ][ }r (2] M
10 2
where,
L,..x = maximum train noise at residence, dB(A)

L, = background noise level, dB(A)

AL =L, -L,

T = assessment period (minutes)

7 = duration of noise from each train (minutes)

& = duration of Lmax, and
N = number of trains during assessment period.

Similarly, road traffic on the Kamilaroi Highway generated by the project would be intermittent
rather than constant with each passing vehicle approximated by a triangular time signal (see
Figure 5). The value of Leq,T for a series of triangular time patterns having maximum levels
of Lmax is given by Equation 2.
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AL
10 _
Loy, T =Ly, +10log 1+% 102—31—(%) (2)

where,

L,..x = maximum vehicle noise at residence, dB(A)

L, =ambient equivalent noise level, dB(A)
AL =L, -L,
T = assessment period (minutes)

7z =“10dB-down” duration per vehicle, and
n = number of vehicles during assessment period.

Calculations are performed for light and heavy vehicles using Equation 2 and the results
added to give to total noise from project-related road traffic.

5.5 Rail Vibration

Vibration levels from laden and unladen coal trains have been widely studied in the Hunter
Valley. A thorough assessment conducted in 1997 (Noise and Vibration Assessment, Jerrys
Plains Rail Spur, Wilkinson Murray Pty Limited) has found that the ground vibration level from
coal trains is well below the criterion of 2.82mm/s at approximately 20m from the track. Since
there are no potentially affected receivers this close to the track on the North Western Branch
between the Project Site and the junction with the Main Northern Line, rail vibration will not be
considered further in this assessment.

5.6 Blasting

The 40m deep box cut would initially involve the excavation of weathered material to
approximately 25m below surface removed through free digging, ie. using an excavator and
haul truck. Below approximately 25m, the material to be removed would be harder and several
small blasts (up to four) may be required to fracture the material prior to removal by excavator
and haul truck. The expected area at the base of the box cut requiring blasting would not
exceed 5 000m? requiring a total of 50 000bcm to 75 000bcm of material to be fragmented.
The blast size required would represent a very small blast by open cut mining standards
(approximately 5% of a typical blast at the Tarrawonga Coal Mine). Given the blasts at
Tarrawonga Coal Mine are designed to comply with DEC criteria for ground vibration and
overpressure at residences a similar distance from the blast, and each blast would be at least
25m below surface level, the relevant criteria should be easily met. Hence, for the purposes of
assessing impacts, reliance will be placed upon experience / performance at Tarrawonga Coal
Mine without any site specific assessment.
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6 IMPACT ASSESSMENT

This section of the report presents predicted noise and vibration levels and provides mitigation
recommendations where criterion exceedances are predicted. In all tables of results that
follow, any predicted exceedances of the relevant criteria are highlighted in bold type.

6.1 Site Establishment Noise
6.1.1 Predicted Noise Levels - Site Establishment

Predicted noise levels at non-project related receivers from site establishment activities in the
Pit Top Area and Ventilation Shaft Area are shown in Table 4. Table 4 also includes the
“differentials” between the predicted levels (maximum over all meteorological conditions) and
the noise criterion. The results are the worst case predicted impacts from all construction
activities.

Table 4
Predicted Site Establishment Noise Levels — dB(A),L10

Meteorological Condition
Location Lapse Inversion SE wind Criterion Differential
(R1) “Omeo” <20 26 28 35 -7
(R2) “Greylands” 22 27 29 35 -6
(R4) “Bolah Park” <20 27 28 35 -7
(R5) “Bow Hills” 27 36 33 35 +1
(R6) “Naroo” 24 32 22 35 -3
(R7) “Ardmona” 23 31 20 35 -4
(R8) “Oakleigh” 23 26 <20 35 -9
(R9) “Pineview” 21 25 <20 35 -10
(R10) “Merrilong” <20 22 <20 35 -13
(R11) “Mayfield Cottage” <20 24 <20 35 -11
(R12) “Mayfield” <20 24 <20 35 -11
(R13) “Kurrajong” 22 30 <20 35 -10
(R14) “Haylin View” <20 25 <20 35 -10
(R15) “Westhaven” 27 37 34 35 +2
(R17) “Matilda” <20 24 <20 35 -11

During the first six months, gravel would be extracted from the “Bow Hills” quarry during the
day and hauled across the Kamilaroi highway to the Project Site at a rate of up to 5 trucks per
hour (with a daily average of 2-3 trucks per hour). There is a potential for cumulative noise
impacts at “Naroo” and “Ardmona” from this activity.

The distance from the quarry to each of these receivers is approximately equal to the distance
from site construction activities (access road, rail loop) to these receivers (see Figure 1) and it
may be assumed at worst, the noise emissions from the quarry could be as high as those from
site construction activities. Reference to Table 4 shows predicted daytime noise levels of
24dB(A) at “Naroo” and 23dB(A) at “Ardmona”. Adding the same amount of noise from the
quarry (and gravel haulage) increases these levels to 27dB(A) and 26dB(A), respectively.
These cumulative noise levels are well below the 35dB(A) criterion at both receiver locations.
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6.1.2 Noise Control Recommendations

Table 3 shows minor (up to 2dB(A)) site establishment noise exceedances at R5 (“Bow Hills”)
and R16 (“Westhaven”) under adverse weather conditions. Noise mitigation recommendations
are presented below for each location.

R5 - “Bow Hills”

The minor exceedance of 1dB(A) was predicted under inversion conditions and was due to
construction of the rail loop at the nearest point to this residence. Previous experience with
coal mine noise assessments and monitoring in the Boggabri area suggests that nocturnal
inversions may persist up to 9:00am on very calm and cool mornings with no cloud cover. At
times when there are winds above 1m/s or there is significant cloud cover, inversions are less
likely to occur.

It is recommended that construction of the eastern end of the rail loop should not occur at
times when inversions are likely. This would be assessed on a daily basis and would be
relatively easy to manage. Construction noise monitoring should be conducted at "Bow Hills”,
ensuring that a measurement is taken when rail loop construction is at its nearest point.

R16 - “Westhaven”

A minor exceedance of 2dB(A) was predicted at this location under inversion conditions as a
result of construction activities within the Ventilation Shaft Area. It may not be practical to
avoid times of inversion as construction of the shaft would be required to be completed with a
minimum of delays and may even need to occur outside daytime hours. Fortunately, this
activity is localised and there exists an opportunity to use some of the excavated material as
an acoustic bund positioned between the shaft and “Westhaven”. An effective bund would be
required to extend to 4m above the effective source height of the noise source. “Westhaven”
should also be included as a site establishment noise monitoring point, with measurements
only being required during ventilation shaft construction.

6.2 Operational Noise
6.2.1 Predicted Noise Levels - Operations

Predicted operational noise levels at all assessed receivers are shown in Table 5 which also
includes the “differentials” between the predicted levels (maximum over all meteorological
conditions) and the noise criterion. Noise contours under an inversion are shown in Figure 6.

6.2.2 Noise Control Recommendations - Operations

No exceedances of the operational noise criteria have been predicted for the operational
phase. The noise level predictions in this report are based on a sound power level (s.2.2) of
no greater than 102dB(A), Lw for the ventilation fan. Previous measurements of unattenuated
vent fans in the open have shown sound power levels in the range 114 to 120dB(A),Lw. An
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Table 5

Predicted Operational Noise Levels — dB(A),Leq(15-minute)

Meteorological Condition
Location Lapse Inversion SE wind Criterion Differential
(R1) “Omeo” <20 23 20 35 -12
(R2) “Greylands” 20 25 24 35 -10
(R4) “Bolah Park” <20 27 22 35 -8
(R5) “Bow Hills” 20 29 <20 35 -6
(R6) “Naroo” 21 27 20 35 -8
(R7) “Ardmona” <20 22 <20 35 -13
(R8) “Oakleigh” <20 21 <20 35 -14
(R9) “Pineview” <20 <20 <20 35 -15
(R10) “Merrilong” <20 20 <20 35 -15
(R11) “Mayfield Cottage” <20 20 <20 35 -15
(R12) “Mayfield” <20 20 <20 35 -15
(R13) “Kurrajong” <20 26 <20 35 -9
(R14) “Haylin View” <20 21 <20 35 -14
(R15) “Westhaven” 25 30 30 35 -5
(R17) “Matilda” <20 21 <20 35 -14

attenuated vent fan at a Hunter Valley coal mine has been measured at 98dB(A),Lw. This
plant had a brick building over the shaft with acoustic attenuators in the openings. Other vent
fans near Lake Macquarie and Singleton have steel enclosures with acoustic baffles in the air
outlet ‘ducts’ in what appears to be a standard configuration. Noise measurements near these
fans suggested a sound power level no greater than 100dB(A).

These examples show that with an apparently standard enclosure the maximum allowable
sound power level of 102dB(A) for the Ventilation Shaft Area would be achieved. A
compliance measurement of the Ventilation Shaft Area should be conducted upon
commissioning of the fan and the results reported to DEC. If the as-installed level is greater
than 102dB(A), then the fan noise should be reduced further should noise compliance
monitoring shows an exceedance of the criterion at potentially affected receivers
("Westhaven”).

The noise contours in Figure 6 do not include noise from vehicles accessing the Pit Top Area
or the Ventilation Shaft Area. It is understood that access to the Pit Top Area and Ventilation
Shaft Area be via the Site Access Road and not Kurrajong Creek Road. As such, site traffic
would not pass closer than 700m from “Bow Hills” and 900m from “Naroo”. Since maximum
noise levels from vehicles on site will be less than 25dB(A) at these distances, the inclusion of
on-site traffic noise does not significantly affect the contours in Figure 6.

6.3 Sleep Disturbance

Predicted sleep disturbance impact (maximum) noise levels at all non-project related
residences are shown in Table 6 which also includes the “differentials” between the predicted
levels (maximum over all meteorological conditions) and the noise criterion.

No exceedances of the sleep disturbance criterion have been predicted.
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Table 6
Predicted Maximum Noise Levels — dB(A),L1(1-minute)

Meteorological Condition
Location Lapse Inversion SE wind Criterion Differential
(R1) “Omeo” 28 34 29 45 -11
(R2) “Greylands” 30 36 37 45 -8
(R4) “Bolah Park” 29 36 36 45 -9
(R5) “Bow Hills” 26 36 27 45 -9
(R6) “Naroo” 28 32 24 45 -13
(R7) “Ardmona” 26 33 26 45 -12
(R8) “Oakleigh” 23 28 21 45 -17
(R9) “Pineview” 22 28 20 45 -17
(R10) “Merrilong” 20 26 <20 45 -19
(R11) “Mayfield Cottage” 21 27 <20 45 -18
(R12) “Mayfield” 21 27 <20 45 -18
(R13) “Kurrajong” 20 28 22 45 -17
(R14) “Haylin View” 22 28 20 45 -17
(R15) “Westhaven” 26 31 31 45 -14
(R17) “Matilda” 21 28 <20 45 -17
6.4 Rail Noise

Figure 7 shows predicted noise levels out to a distance of 50m from the centre line of a
passing coal train based on Equation 2 and sound power levels provided in Appendix A for
coal trains in motion. The closest residence to the North Western Branch Railway within
several kilometres of the Project Site (“Ardmona”) is at a distance of approximately 100m. At
this distance, more than 15 coal trains per 24-hour period would satisfy the DEC criterion of
55dB(A),Leq24 nour- As the project would not produce sufficient coal to require more than
3 trains per day, an actual train noise level of 42dB(A),Leqe4 nour) is anticipated at “Ardmona”.

Trains travelling south from the Project Site would first pass through the village of Baan Baa.
A site visit confirmed that the closest residence to the rail line was 60m to the west and
approximately 65m from a level crossing which is not currently equipped with lights or warning
bells. Train noise levels at this distance are predicted to be 46dB(A),Leqes noun and
60dB(A),Lmax- These levels are below the DEC recommended criteria of 55 dB(A),Leq4 hour)
and 80dB(A),Lmax-

It is understood that ARTC will install flashing lights and warning bells at the level crossing in
Baan Baa although it is unclear whether noise from the warning bells is subject to the noise
goals in EPL 3142. Based on previous measurements near levels crossings, it is anticipated
that noise from the warning bells would be approximately 60 to 70dB(A),Ln.x at the nearest
residence in Baan Baa.
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Predicted Train Noise Levels
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Figure 7
PREDICTED TRAIN NOISE LEVELS

Further south, in Boggabri, coal trains from the project would combine with the maximum
3 trains per day expected from the approved Boggabri Coal Project. The total of six trains
would produce a level 55dB(A),Leq24 noury at @ distance of 30m from the rail line, if travelling at
speed. Since trains are likely to be limited to a speed of 60km/h in town, noise levels will be
approximately 3 to 5dB lower than when travelling at 80km/h and the criterion is likely to be
met at a distance of 20m. No residences have been identified within this distance from the rail
line.

At a distance of 100m, L.« train noise levels are likely to be approximately 54dB(A), based on
previous measurements of coal trains. This is well below the DEC recommended maximum
level of 80dB(A). Of the residences considered in this study, all are at significantly greater
distances from the rail line than “Ardmona” and will receive much lower train noise levels.

The adopted traffic noise criteria apply to 1-hour noise levels rather than daily average levels.
Maximum hourly traffic levels occur during shift changes and it is common for 25% of the total
daily light vehicle traffic (workforce) to occur during a 1-hour period. It is therefore possible for
up to 50 light vehicle movements to occur in an hour at shift change.

6.5 Road Traffic Noise

The estimated numbers of vehicle movements generated by the project, as provided by the
Proponent, is presented in Table 7.
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Table 7
Indicative Vehicle Movements During Mining Operations

Estimated Average Daily Vehicle
Activity Vehicle Type Movements
Average Maximum
Equipment / supplies deliveries Semi-trailer, rigid truck 8 20
Workforce Passenger vehicles 134* 200
Miscellaneous Various light vehicles 10 20
TOTAL Heavy 8 20
Light 144 220

One round trip = 2 movements

Assumes 365 days per year operations

*Assumes 1.5 employees/vehicle

As a worst case, considering all these vehicles travelling either north or south of the Project
Site on the Kamilaroi Highway, the greatest potential impact would be at either “Bolah Park” or
“Ardmona”, both of which are approximately 50m east of the highway.

Based on a road speed of 100km/h, Equation 2 gives a predicted sound pressure level of
44dB(A),Leqn  nouy Which is considerably below the night time criterion level of
55dB(A),Leq(1 houn)-

Based on a worst case (and unrealistic) assumption that 10 of the estimated daily total of
20 light and heavy delivery trucks may pass by “Bolah Park” or “Ardmona” in a 1-hour period,
the predicted noise level is 46dB(A),Leqi1 houn- Assuming further that these deliveries arrive
during a night-time shift change, the total predicted traffic noise level at these residences is
only 49dB(A),Leq1 noury@nd the criterion is easily satisfied.

6.6 Blasting

In accordance with the methodology set out in Section 5.6, it is concluded that the few
comparatively small near surface blasts (ie, within 25m of the surface) would have negligible
impact. Both ground vibration and airblast overpressure levels would easily lie within the
criteria nominated in Section 4.7. In any event, it would be appropriate for the contractor
responsible for each blast within the box cut to monitor the ground vibration and airblast
overpressure levels at the closest residence, namely “Naroo”.

7 CONCLUSION

An assessment has been conducted to determine the noise and vibration impact of the
Narrabri Coal Project. Modelling results show some noise criterion exceedances at the
nearest non-project-related residential locations under noise-enhancing atmospheric
conditions during the site establishment stage and no exceedance of noise limits during the
operational stage. No exceedances of noise limits for projected-generated road traffic or rail
transport of coal have been predicted.
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Recommendations have been made with regard to managing noise levels during the site
establishment stage via management of plant locations / noise emissions under adverse
weather conditions or timing certain operations to avoid adverse weather conditions.

Since it has been found that the initial 12 month site establishment period would generally
produce higher noise emissions than the operational stage, it is recommended that noise
compliance monitoring be conducted during this period at a frequency, and at locations,
agreed to by DEC / DoP. As a minimum, monitoring should be conducted at “Bow Hills”, and
“Westhaven”.

Further, it is recommended that operational noise should be monitored for an initial period in
which several noise-enhancing meteorological conditions are encountered. Should these
studies confirm the low levels of noise impact predicted in this NVIA, permission should be
sought from DEC / DoP to discontinue routine noise monitoring.

We conclude that the project could, after implementation of noise control recommendations

given in this report, operate without adversely impacting upon the acoustical amenity of any
non-project related residential receiver.
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APPENDICES

Appendix A Noise Source Sound Power Levels
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Appendix A

Noise Source Sound Power Levels
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Table A1

Noise Source Sound Power Levels, Lw

Noise Source Lw,dB(A)
Construction noise sources (La1o0)
Building fabrication at surface facilities 110
Tracked dozer (clearing/tree felling) 117
Front end loader 117
2 x Topsoil scrapers 118
Overburden truck 116
Grader 114
Pneumatic roller 114
Operational noise sources (Laeq) (Lamax)
Conveyors 76dB/metre 80
Dozer at stockpile' 107 114
Crusher (attenuated)’ 104 108
Rail load-out’ 102 114
Workshop 95 105
Ventilation fans (attenuated)? 102 N/A
Personnel carrier 102 115
Locos idling on rail loop 102 106

' Based on measurements taken at Werris Creek Mine.
2 As recommended in acoustic assessment. Level of 98dB(A) is likely to be achieved.

Spectrum Acoustics Pty Ltd



NARRABRI COAL PTY LTD 7-36 SPECIALIST CONSULTANT STUDIES
Narrabri Coal Project Part 7 — Noise and Vibration Assessment
Report No. 674/05

This page has intentionally been left blank

Spectrum Acoustics Pty Ltd



