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EXECUTIVE SUMMARY

Global Acoustics Pty Ltd was commissioned on behalf of Moolarben Coal Mines Pty Limited
(MCM) to undertake an environmental noise assessment for the Moolarben Coal Stage 2
Project (Stage 2). The purpose of this assessment is to form part of a Preferred Project Report
(PPR) being prepared by Hansen Bailey to support the application for Project Approval under
Part 3A of the Environmental Planning and Assessment Act 1979 (EP&A Act) to facilitate the
development of a 24 year open cut and underground coal mine and associated infrastructure

and integration with the existing Stage 1 operations.
Specifically, the Preferred Project will consist of:

O The construction and operation of an open cut (OC) mining operation (OC4)
extracting up to 12 Million tonnes per annum (Mtpa) Run of Mine (ROM) coal and up
to 13 Mtpa combined rate with the Stage 1 open cuts;

O The construction and operation of two underground (UG) mining operations (UG1
and UG2) extracting up to 4 Mtpa ROM coal cumulative with the Stage 1

underground;
O The construction and operations of the Stage 2 ROM coal facility;

O Extension of the life of the Coal Handling and Preparation Plant (CHPP) to Year 24 of
Stage 2 and increased throughput of up to 17 Mtpa (13 Mtpa open cut and 4 Mtpa

underground);
O The development of the Northern Out Of Pit (OOP) emplacement area;

O The construction and operation of two conveyors and associated facilities between
the Stage 2 ROM coal facility and Stage 1 CHPP;

O The construction and operation of a Mine Access Road;

O The construction and operation of administration, workshop and related facilities;

O The construction and operation of water management infrastructure; and

O The installation of supporting power and communications infrastructure.
This assessment considered six staged operational scenarios over the life of mine to Year 24 of
operation. The following elements were included in the assessment:

QO Intrusive noise impact from open cut and underground mining operations;

Q Sleep disturbance impact from open cut mining operations;

O Cumulative noise impact due to the Moolarben Coal Complex (MCC) comprising
Stage 1 and Stage 2 of the Moolarben Coal Project, Ulan Coal Mines Limited (UCML),
and Wilpinjong Coal Mine (WCM);
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O Road traffic noise;
Q Construction noise; and

O Blast vibration and overpressure

One hundred and fifty four (154) receptor locations were included in the assessment. Project
specific noise criteria (PSNC) were based on noise impact assessment criteria outlined in the
MCC Stage 1 Project Approval.

Noise levels were predicted using RTA Technology’s Environmental Noise Model (ENM), a
computer based environmental noise model, to determine the acoustic impact of mining
operations. Results were calculated for prevailing meteorological conditions determined in
accordance with NSW Industrial Noise Policy (INP) guidelines. Importantly, predictive
modelling as determined within this assessment was calibrated against current noise
emissions from MCC Stage 1 Project Approval operating area in order that modelled

predictions and actual noise performance from the existing operations correlated.
From the modelling undertaken:

O Sixteen (16) privately owned residences (receptors) were predicted to receive minor
exceedances (1 to 2 dB), eleven (11) receptors were predicted to receive moderate
exceedances (3 to 5 dB), and two (2) receptors were predicted to receive significant
exceedances (more than 5 dB) of PSNC.

O An additional nine (9) privately owned properties were predicted to receive noise
levels in exceedance of PSNC over more than 25 percent of the sum of the contiguous
property area. Of these nine (9) properties, two (2) were predicted to receive noise
levels in exceedance of Stage 1 land acquisition criteria (PSNC plus 5 dB) over more

than 25 percent of the sum of the contiguous property area.

A conservative assessment of sleep disturbance impacts was undertaken. No additional
properties were predicted to receive exceedance of the sleep disturbance criterion that were

not already predicted to be affected by MCC operational noise.

An assessment of cumulative noise impacts with Ulan Coal Mine and Wilpinjong Coal Mine
was undertaken. No additional properties were predicted to be impacted by cumulative

noise that were not already predicted to be affected by MCC operational noise.

An assessment of road traffic noise was undertaken to determine potential noise increase due
to additional traffic resulting from the Preferred Project. The assessment was supported by
detailed actual traffic counts from Ulan Road, representing current operations within the
area. Road traffic noise is predicted to increase during shift change peak periods by a
maximum 2.1 dB in the evening, which is generally within the limits of the maximum

permissible increase of 2 dB outlined in the NSW Road Noise Policy.
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Modelling of a construction scenario indicates noise from this activity should not, when
considered cumulatively with existing and proposed mining noise, result in criteria

exceedance. In fact, it is likely to be inaudible at residential receptor locations.

An assessment was undertaken of potential blasting impacts resulting from the Stage 2
proposal. The assessment was based on historical blast monitoring data from the MCC Stage
1 operating area. The assessment concluded that MCC blasting results have been in full
compliance with the lower ground vibration and overpressure criteria and this should

continue to be the case.

All reasonable and feasible noise mitigation and management measures applied to this

assessment are described in this report.
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I INTRODUCTION
L1 Project Description

Global Acoustics Pty Ltd was commissioned on behalf of Moolarben Coal Mines Pty Limited
(MCM) to undertake an environmental noise assessment for the Moolarben Coal Stage 2
Project (Stage 2). The purpose of this assessment is to form part of a Preferred Project Report
(PPR) being prepared by Hansen Bailey to support the application for Project Approval under
Part 3A of the Environmental Planning and Assessment Act 1979 (EP&A Act) to facilitate the
development of a 24 year open cut and underground coal mine and associated infrastructure

and integration with the existing Stage 1 operations.
Specifically, the Preferred Project will consist of:

O The construction and operation of an open cut (OC) mining operation (OC4)
extracting up to 12 Million tonnes per annum (Mtpa) Run of Mine (ROM) coal and up
to 13 Mtpa combined rate with the Stage 1 open cuts;

O The construction and operation of two underground (UG) mining operations (UG1
and UG2) extracting up to 4 Mtpa ROM coal cumulative with the Stage 1

underground;
O The construction and operations of the Stage 2 ROM coal facility;

O Extension of the life of the Coal Handling and Preparation Plant (CHPP) to Year 24 of
Stage 2 and increased throughput of up to 17 Mtpa (13 Mtpa open cut and 4 Mtpa

underground);
O The development of the Northern Out Of Pit (OOP) emplacement area;

O The construction and operation of two conveyors and associated facilities between
the Stage 2 ROM coal facility and Stage 1 CHPP;

Q The partial relocation of Murragamba and Eastern Creeks;

O The construction and operation of a Mine Access Road;

O The construction and operation of administration, workshop and related facilities;
QO The construction and operation of water management infrastructure; and

O The installation of supporting power and communications infrastructure.
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This assessment considers six staged operational scenarios over the life of mine from Year 2 to

Year 24 of operation. The following elements were included in the assessment:
O Intrusive noise impact from open cut and underground mining operations;
Q Sleep disturbance impact from open cut mining operations;

O Cumulative noise impact due to the Moolarben Coal Complex (MCC) comprising
Stage 1 and Stage 2 of the Moolarben Coal Project, Ulan Coal Mines Limited (UCML),
and Wilpinjong Coal Mine (WCM);

QO Road traffic noise;
Q Construction noise; and

O Blast vibration and overpressure.

This assessment has been prepared in accordance with the relevant guidelines contained in
the NSW Industrial Noise Policy (INP), an Office of Environment & Heritage (OEH)
document published in 2000 and is supported by monitoring results from the existing Stage 1

operation for the purposes of model calibration.

1.2 Receptor Locations

One hundred and fifty four (154) receptor locations were included in the assessment, some of
which are zoned commercial, or are designated acquisition upon owner request in the MCC
Stage 1 Project Approval. Details of receptors included in the assessment are presented in
Appendix A, Table A.1.

The study area and receptor locations are illustrated in Figure 1.

13 Stage 2 Submissions

Following public exhibition of an Environmental Assessment report for MCC Stage 2, a
number of noise related submissions were received. Relevant issues were addressed in the
Coffey Natural Systems report “Response to submissions report-Part B” dated September 2009
(the Coffey report), specifically section 2.1, and are addressed in this report.

All issues raised are shown in Table 1.1, which provides a correlation between submission
issues and the relevant report section. Submissions are referred to by heading and number as

per the Response to Submissions.

Rail traffic noise issues were addressed in that document; the relevant sections are

reproduced in Appendix F.
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Table 11 SUBMISSIONS

Submission Title Where Addressed
Number in this report

211 Cumulative Noise Impacts on Residences Section 3.4

212 Underestimate of Noise Sources Section 4.3

213 Heavy Machinery Noise Section 4.3

214 Environmental Bund Sections 3.1

215 Low Frequency Noise Emissions Sections 3.3, 5.4 and 6.4
2.1.6 Road Traffic Noise Sections 2.2, 3.6, 5.5 and 6.5
217 Rail Traffic Noise Appendix F

218 Meteorological Conditions During Assessment Periods Section 4.1

219 Noise Reflection Section 3.1

2.1.10 Noise Monitoring Section 7.2
2111 Noise Management Zone Section 7.2
2112 NSW Industrial Noise Policy Section 1.1
2113 Background Noise Levels Section 2.1
2.1.14 Clarification on Noise Assessment Appendices D and E
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14 Terminology

Some definitions of acoustic terminology are as follows:
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L, the A-weighted root mean squared (RMS) noise level at any instant;
L A1, the noise level which is exceeded for 1 per cent of the time;

LA1,1 minuter corresponds to the highest noise level generated for 0.6 second during

one minute. In practical terms, this represents the maximum measured level, and is

often used to assess sleep disturbance;

La1o, the noise level which is exceeded for 10 per cent of the time, which is

approximately the average of the maximum noise levels;

Lagg, the level exceeded for 90 per cent of the time, which is approximately the

average of the minimum noise levels. The Lpgq level is often referred to as the

“background” noise level and is commonly used to determine noise criteria for

assessment purposes;

L Aeq/ the average noise energy during a measurement period;

Lok the unweighted peak noise level at any instant;

dB(A), noise level measurement units are decibels (dB). The “A” weighting scale is

used to describe human response to noise;

sound power level (L), 10 times the logarithm of energy radiated from a source (as

noise) divided by a reference power, the reference power being 1 picowatt;

sound pressure level (Lp), fluctuations in pressure measured as 10 times a

logarithmic scale, the reference pressure being 20 micropascals;

sound exposure level (SEL), the A-weighted noise energy during a measurement

period normalised to one second.;

Hertz (Hz), cycles per second, the frequency of fluctuations in pressure, sound is

usually a combination of many frequencies together;

ABL, the 10th percentile background noise level for a single period (day, evening or

night) of a 24 hour monitoring period;

RBL, the background noise level for a period (day, evening or night) determined
from ABL data;
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Q PPV or peak particle velocity, a measure of vibration, typically in units of millimetres
per second. This descriptor is commonly used to quantify blast vibration measured

in the ground as it has been found to correlate best to structural damage; and

O Opverpressure is a transient pressure wave generated by blasting. It is measured on

the decibel scale as an un-weighted peak.
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Source: Hansen Bailey

Figure 1 Land Ownership as at 8 December 2011
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2 CRITERIA

MCM received Project Approval for Stage 1 operations from the Minister for Planning in
September 2007 (PA 05-0117), subject to the specific environmental conditions detailed in

Schedule 3 of the approval. Criteria in this assessment are based on that approval.
2.1 Operational Noise Criteria

211  Project Specific Noise Criteria

Schedule 3, Table 2 of the Stage 1 Project Approval lists noise impact assessment criteria, and

states:

“The Proponent shall ensure that noise generated by the project does not exceed the noise impact
assessment criteria in Table 2 at any residence on privately-owned land, or on more than 25% of any

privately owned land.”

Noise impact assessment criteria listed in Schedule 3, Table 2 of the Stage 1 Project Approval
have been adopted as Project Specific Noise Criteria (PSNC) in this assessment; notes after
that table require consideration of modifying factors as per Section 4 of the INP. PSNC for
receptors included in this assessment are included in Appendix A, Table A.1. These criteria
have also been adopted for construction of the overland conveyor and OC4 ROM coal surface

facilities, as this would be occurring concurrently with OC1 mining.

212 Land Acquisition Criteria

Schedule 3, Table 1 of the Stage 1 Project Approval indicates receptor locations that are
subject to acquisition upon written request by the private property owner. These locations
have criteria denoted “NA” in Table A.1.

Schedule 3, Table 3 lists land acquisition criteria. Land acquisition criteria for all residences
on privately owned land are 5 dB higher than the criteria listed in Appendix A, TableA.1 (5
dB higher than PSNC). The approval states:

“If the noise generated by the project exceeds the criteria in Table 3 at any residence on privately-
owned land, or on more than 25% of any privately owned land, the Proponent shall, upon receiving a
written request for acquisition from the landowner acquire the land in accordance with the procedures
in conditions 10-12 of Schedule 4.”

213 Commercial Property Criteria

The Stage 1 Project Approval does not specify criteria for commercial properties. The

recommended “acceptable” project specific noise level from the INP for commercial
properties of L Aeq 65 dB has been adopted in this assessment. Commercial receptors included

in this assessment are included in Appendix A, Table A.1.
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2.14 Background Levels

As Stage 1 Project Approval noise limits have been adopted in this assessment, measured
background levels presented in the “Noise and Vibration Impact Assessment Moolarben Coal
Project - Stage 2” prepared by Spectrum Acoustics, were not relevant to determination of
those criteria. Receptor 11 criteria are the lowest possible when derived in accordance with

the INP regardless of actual background levels.

2.2 Road Traffic Noise Criteria

The NSW Road Noise Policy (RNP) (OEH 2011) is applicable to the Preferred Project and
applies different noise limits dependent upon the development category and receptor type.

Table 2.1 shows the applicable residential noise level criteria for the proposed works.

Table 2.1 ROAD TRAFFIC NOISE CRITERIA — ARTERIAL ROADS

Development Type Day Criteria Night Criteria Where Criteria is already exceeded
Leq(15hr) dB(A) Leq(9hr) dB(A)

Where feasible and reasonable,
existing noise levels should be
reduced to meet the noise criteria
via judicious design and

Land use construction of the development.
developments with Locations, internal layouts, building
potential to create materials and construction should
additional traffic on 60 55 be chosen so as to minimise noise
existing impacts.

freeways/arterials/

In all cases, traffic arising from the
development should not lead to an
increase in existing noise levels of
more than 2dB.

sub-arterial roads

Notes: 1. Day LAeq(15hr) from 7am to 10pm ~ Night LAeq(%hr) from 10pm to 7am.

However, while the RNP specifies Laeq 15 hour for day time and Lpeq 9 hour for night time

criteria, this assessment is based on Lpeq1 hour fOr day and evening to determine the

likelihood of traffic noise impact at the closest receptor. A peak hourly traffic approach has

been adopted because of the following:

Q There are high volumes of traffic during shift change hours for MCC, UCML and

WCM and very low levels of traffic volumes at other hours; and

QO Earlier assessments done for MCC use the peak hourly traffic data to predict the

noise levels at receptors (namely the Coffey report).
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Maximum allowable hourly peak criteria from the RNP are shown below in Table 2.2.

Table 2.2 ROAD TRAFFIC NOISE CRITERIA — LOCAL ROADS

Development Type Day Criteria Night Criteria Where Criteria is already exceeded
LAeq(1hr) dB LAeq(1hr) dB

Where feasible and reasonable,
existing noise levels should be
mitigated to meet the noise criteria.
Examples of applicable strategies

Land use include appropriate location of
developments with private access roads; regulating
potential to create 55 50 times of use; using clustering; using
additional traffic on ‘quiet’ vehicles; and using barriers
local roads and acoustic treatments.

In all cases, traffic arising from the
development should not lead to an
increase in existing noise levels of
more than 2 dB.

2.3 Sleep Disturbance Criteria

Schedule 3, Table 2 of the MCC Stage 1 Project Approval contains an La1a minute) Criterion for
the night period, of 45 dB. This criterion has been adopted as the sleep disturbance impact

criterion in this assessment.
24 Cumulative Noise Criteria

Schedule 3, Paragraphs 4 and 5 of the MCC Stage 1 Project Approval outline cumulative noise

criteria, and are reproduced below:

Cumulative Molse Criteria

] The Proponent shall take afl reasonable and feasible moeasures to onsufe thal 1he noise genaratod by the
project combingd with the nolse generated by olher mines does not excesd the following amenity criteria al
any residence on privately owned land, or on more than 25% of any privately owned land, excluding the land
Ested in Tahbla 1, to the satisfaction of the Direcior-Genaral:

L] I'_]--‘“ 1 B 50 I'.'fBl'.A.l = DE‘F.'
L Lisord pcery 45 dB(A) - Evening,
L] Il_.lq.,un\hﬂ 40 dErAJ - ngh'
G If 1t Cxsmulalivig Mdise genorated by tho projact combined with tho noise ganafabid by olher Mnes excedds

the following amenity criteria &t any resdence on privalely owned land, or on more than 25% of privately
cwmed kand. excluding the 1and listad in Table 1, then upon receiving 8 wiitten request from the landowner,
the Proponent shall lake all reasonable and feasible measums o acquire the land on as egquitable basis as
possible with the relavan! manes, in accordance with the procedures in conditions 10-12 of schedule 4, to the
salisfaction of the Director-Ganearal:

- L‘l:lrl ot 33 dBrA] - Dﬂ'}",

- Ldf—q,‘lnu' 48 ﬂEl’J".I 3 Ewﬂlﬂg'.'
- LJ#;.'.IAru- 43 dﬂr.lq.l = nghf
Nobos:

= For e purpose of ivs congition, (he expression Proponanl™ in condiions T0-72 of scheduly 4 shoukd be inferpreted
ag the Fropsnent and any other redevant nine olmers

= The cumidaive nosse peneraied by the phajec! combined wilh Me nolss pansraled by olher minss & o be measured in
accargance with the relevan! procadies in fhe NSW Indusfrial Noise Poicy,

Amenity criteria listed in Paragraph 4 are adopted in this assessment as cumulative noise

criteria.
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2.5 Blast Overpressure and Vibration

Conditions 11 to 20 to Schedule 3 of the MCC Stage 1 Project Approval relate to blasting.

Blast criteria are contained in conditions 11 and 12 and are reproduced below:

Airblast Overpressure Impact Assessment Criteria

11. The Proponent shall ensure that the airblast overpressure level from blasting at the project does not exceed
the criteria in Table 5 at any residence on privately owned land.

Table 5: Airblast overpressure impact assessment criteria
Airblast overpressure level

Allowable exceedance

(dB(Lin Peak)) !
115 5% of the total number of blasts over a period of 12 months
120 0%

Ground Vibration Impact Assessment Criteria

12. The Proponent shall ensure that the ground vibration level from blasting at the project does not exceed the
criteria in Table 6.

Table 6: Ground vibration impact assessment criteria

i : i T
Receiver Peakipanicls valoolty Allowable exceedance

(mm/s)
5 5% of the total number of blasts
Residence on privately owned land : over a period of 12 months
| 10 0%
330KV transmission line 50 0%
Aboriginal rock shelters 40 0%

Note: The impact assessment criteria for Aboriginal rock shelters applies unfess the Proponent develops site specific
impact assessment criteria to the satisfaction of the Director-Generaf.

Blast criteria listed in conditions 11 and 12 have been adopted for this assessment.
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3 METHODOLOGY
31  Construction and Operational Noise Modelling Assessment

Noise levels were predicted using RTA Technology’s Environmental Noise Model (ENM), a
computer based environmental noise model, to determine the acoustic impact of construction
and mining operations. The model takes into account geometric spreading, atmospheric
absorption, and barrier and ground attenuation. Actual monitoring of the Stage 1 project for
the purposes of model calibration supported the development of the noise model under this

assessment.

Results were calculated for prevailing meteorological conditions determined from data
sourced from a local meteorological station. This method is in accordance with the guidelines
detailed in the INP and predicts noise levels for prevailing meteorological conditions. The
INP defines prevailing conditions as those that occur more than 30% of any time period, in
any season. Temperature inversion conditions are to be considered if there is more than 30%
occurrence of stability classes F and G during winter nights (18:00 to 07:00). A discussion of

meteorological data analysis is included below.

As discussed in Appendix 2 of the Coffey report, noise reflection from escarpments and rock

outcrops are not considered likely, and are not considered further in this assessment.

3.2 Model Calibration Factor

Noise models developed within this assessment have been calibrated against current noise
emissions from the MCC Stage 1 Project Approval operating area in order to confirm that

modelled predictions and actual noise performance from the existing operations correlated.

A calibration of minus 3 dB has been adopted, and has been applied to all results for noise
enhancing meteorology. The calibration factor has not been applied to results for calm
atmospheric conditions. It is acknowledged that the adopted 3 dB calibration should not be
applied to levels predicted for receptor to source winds or other non-enhancing
meteorological conditions, however, predicted noise levels in those cases have little or no

bearing on assessment of impact.

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322

10448_R01_Final.doc

Telephone +61 2 4966 4333 | Facsimile +61 2 4966 4330 | Email global@globalacoustics.com.au Page 11

ABN 94 094 985 734




Appendix D | Environmental Noise Assessment

3.3 INP Modifying Factors

Section 4 of the INP requires consideration of modifying factors. These are characteristics of
noise received at receptor locations that could result in more annoyance than would normally
occur from that level. The modifying factors are tonal noise, low frequency noise, impulsive

noise, intermittent noise and duration (if single event).

Years of environmental noise monitoring of open cut mining has shown that these factors are
rarely if ever applicable. The only factor that has at times been considered as a possible issue

is low frequency noise (LFN).

3.3.1 Low Frequency Noise

Two methodologies have been adopted for assessment of LFN:

QO Evaluation of LEN through comparison of C-weighted and A-weighted predicted
total noise levels at receptor. In this method, the difference between C - weighted
and A-weighted levels at receptor locations is calculated, and if the difference is

greater than 15 dB, a 5 dB penalty (modifying factor) is added to predicted levels; and

O Evaluation of LFN through comparison of total predicted C-weighted levels at
receptor locations with an upper limit criterion. This method is in accordance with
recommendations published in "A Simple Method for Low Frequency Noise
Emission Assessment” by N. Broner, published in the Journal of Low Frequency
Noise, Vibration and Active Control, Volume 29 Number 1 2010. The author of the
document recommends outdoor criteria for LFN assessment; the following extract
from the document presents recommended criteria. If the total predicted C -
weighted noise level at a receptor exceeds the relevant criterion, a 5 dB penalty

(modifying factor) is added to predicted levels.

Criteria for Assessment of LFN

Sensitive Receiver Range Criteria Leg (dBC)
Night time or plant operation  Desirable 60
Residential pL I, Maximum b5
Daytime or Intermatient Desirable 65
(1 =2 hours) Maximum 10
Commercial/ Night time or plant operation ~ Desirable 10
Office/ un Maximum 15
Industrial Daytime or Intermittent  Desirable 15
(1 =2 hours) Maximum 80

Source: A Simple Method for Low Frequency Noise Emission Assessment by N. Broner
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Nine receptors were chosen representing locations north, northwest and southwest of the site,
and covering a range of distances from the site. Receptors assessed were Property/Lot
numbers 11/1,59/217,75/31,160/1,172/62,182/69, 188 /75, 237 /48 and 258/24.

The worst case scenario from Year 2 operations was assessed, and the worst case
meteorological conditions with regards to noise enhancement were evaluated for each

receptor. From these results, both methodologies described above were applied.

3.4 Cumulative Noise Assessment

Ulan Coal Mine Limited (UCML) and Wilpinjong Coal Mine (WCM) (as currently approved)
both have potential to combine with noise emissions from the MCC to cause cumulative noise
impacts at some receptor locations. However, these two mines are geographically situated at
sufficient distance and source to receiver angle from each other that cumulative noise impacts
from both mines simultaneously would be highly unlikely. When noise is being enhanced
from one or the other due to meteorological effects, noise would tend to be attenuated from
the other. In this assessment, cumulative noise impact from each of these mines is considered

separately.

To convert predicted results from Lpeq 15 minute 10 LAeq,period @n adjustment of minus 2 dB

has been made to levels calculated for the modelled operating scenarios. This is on the basis
that the operating scenarios are representative of worst-case plant locations, which would not

occur for the entirety of any period (day, evening or night).

34.1 MCM and UCML Cumulative Noise Assessment

Year 2 operations at the MCC have the highest potential to combine with UCML noise
emissions to cause cumulative noise impacts in the Ulan Village, Cope Road and Toole Road
areas. Demonstration of compliance with amenity limits for this scenario indicates
compliance for subsequent operating scenarios, where predicted noise emissions from the
MCQC are less than those predicted for Year 2. At all receptor locations, predicted results are
higher for the evening and night periods than for the day period. Amenity criteria are lowest
in the night period; therefore, the night period is the most critical period for assessment of
cumulative noise impacts. On this basis, all assessment of cumulative noise is based on the
critical night period, except for Ulan School (Receptor 160), where evening and night criteria
do not apply. An assessment of cumulative noise during the day period has been conducted
for Ulan School.

UCML noise emissions were determined by developing an environmental noise model for the
CHPP area. Noise sources associated with CHPP operations are considered to represent the
greatest contributions to potential cumulative noise impacts from UCML. Whilst open cut
mining activities at UCML will at times impact some receptors included in this assessment,
due to the geographical relationship between the MCC and UCML open cut, it is considered

unlikely that both sources would contribute significant noise levels simultaneously.
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The UCML environmental noise model considered all sources in and around the CHPP area
that were included in the Ulan Coal Mines Limited Continued Operation Environmental
Assessment (UCML EA) dated October 2009. Total A-weighted sound power levels for
unmitigated plant items were sourced from this document. Representative sound power
spectra were sourced from the Global Acoustics database, and adjusted such that the total A-
weighted sound power matched those used in the UCML EA.

34.2 MCM and WCM Cumulative Noise Assessment

WCM has potential to combine with noise emissions from the MCC to cause cumulative noise
impacts to receptors west of WCM and south west of the MCC, particularly when WCM
operations are close to the western lease boundary. The highest potential for cumulative
noise impact occurs in years 7 to 12 of the MCC operation when operation in OC4 coincides
with WCM operations close to their western lease boundary. The Wilpinjong Coal Mine
Mining Rate Modification Environmental Assessment (WCM EA) dated May 2010 does not
contain sufficient information to adequately assess cumulative noise impacts from the MCC
and WCM.

A conservative approach has been adopted in this assessment whereby predicted levels from
the MCC operations are assumed to also represent noise emissions from WCM. This
approach over predicts WCM noise contributions, as WCM operations would be further

away from all receptor locations than the MCC operations.

As in the MCC and UCML cumulative noise assessment, all assessment of cumulative noise is
based on the critical night period. All potentially affected receptor locations were considered.
Years 7 and 12 of the MCC operation were assessed, as these scenarios have the highest

potential to cause cumulative noise impact with WCM.

3.5 Sleep Disturbance

All sources in the assessment of operational noise have been modelled at full power;
therefore, there would generally be little difference between maximum and average sound
power levels. Short duration maximum sound power levels for operation of most plant
would typically be little higher than model inputs. However, excavator bucket noise and
dozer track noise have potential to generate high, short-term noise levels that may cause sleep

disturbance.

To assess potential sleep disturbance impact from these items, each dozer and excavator in
the models was allocated a sound power 10 dB higher than the sound power input for
operational noise. The result for each plant item was combined with results for the remainder

of operational plant to obtain an estimate of possible short-term maximum noise emissions.
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3.6 Road Traffic Noise

Traffic studies for this project and for planned expansions of UCML and WCM nearby have
all shown the majority of traffic to and from the area travels along the road between Ulan and
Mudgee. This assessment considers the impact of traffic expected to be generated by the

Preferred Project on residences along that road.

As there are numerous set backs from the road to house facades, a conservative assessment of

noise at the house nearest the road has been undertaken.

Traffic flow data provided by MCM has been used to estimate the potential for road traffic
noise impact at Receptor 37 (the nearest) approximately 26 metres from the road.
Calculations were made using CadnaA modelling software implementing the CoRTN
method.

3.7 Blast Vibration and Overpressure

Blasting is a very controllable process. Rather than estimate future blast vibration and

overpressure levels, it is relevant to review monitoring results of blasts to date because:

O OC1 blasts monitored at Ulan School to date are closer than any residential receptor

will be for the Preferred Project; and

O Blasting in OC1 has been as close to existing infrastructure (within 500 metres) as is

expected for the Preferred Project.

Comparison of measured blast results and criteria will provide an indication of the likelihood

of achieving ongoing compliance.
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4 NOISE MODEL PARAMETERS
4.1  Meteorology

Under various wind and temperature gradient conditions, noise may be increased or
decreased compared with still-isothermal conditions - that is, no wind or temperature
gradient. Atmospheric conditions that most affect noise propagation are temperature and
wind velocity gradients. They can both enhance or reduce noise propagation from source to
receiver due to refraction of sound propagating through the atmosphere, brought about by a

change in sound speed with height.

Noise levels are increased when the wind blows from source to receiver or under
temperature inversion conditions (both of which are sometimes referred to as adverse
weather conditions), and decreased when the wind blows from receiver to the source or

under temperature lapse conditions.

All available meteorological data from the UCML owned weather station located near Ulan
Village from July 2007 to June 2008 inclusive was analysed to determine prevailing
meteorological conditions for the site. The air quality consultant for the Preferred Project
undertook a detailed assessment of available meteorological data, and determined this data
set was the most applicable. For consistency between assessments, the same data set was
adopted for this assessment. Sigma-theta data was analysed in accordance with procedures
in Appendix E of the INP, to determine the appropriate stability class and associated vertical

temperature gradient for each weather record.

4.11  Prevailing Meteorological Conditions

Section 5 of the INP provides procedures for considering meteorological effects. The effects

of gradient winds, drainage flow winds and temperature inversions need to be considered.

Wind effects need to be assessed when wind is considered to be a feature of the area. Wind is
considered a feature of the area when source-to-receiver wind speeds (at 10m height) of 3

m/s or less occur for more than 30 percent of the time in any time period, in any season.

Temperature inversions need to be assessed when there is more than a 30 percent occurrence
during winter (June, July, August) nights. The time period used for this assessment is 18:00
to 07:00 as per INP guidelines. Default values are provided for temperature inversion and
drainage flow wind speed for use when required. Alternatively, actual measured values may
be used (INP, 2000).

A comprehensive assessment of meteorological data has been conducted in accordance with
INP guidelines. Complete details of the assessment of meteorological data are presented in
Appendix B. Meteorological conditions listed in Table 4.1 were included in the assessment as

prevailing meteorological conditions.
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Table 4.1 METEOROLOGICAL CONDITIONS INCLUDED IN ASSESSMENT AS PREVAILING CONDITIONS

Temperature ©C Humidity % Wind Speed my/s Wind Direction VTG 9/100m
Day Period
10 80 0 - -0.65

Evening and Night Periods

10 80 3 ENE -0.65
10 80 3 SW -0.65
10 80 2 SW 3
10 80 0 - 3

Temperature inversion conditions were included for the evening period, as the time period
for assessment of inversion conditions in winter is from 18:00 to 07:00, which includes the

evening period.

4.2 Model Scenarios

Six primary operating scenarios were modelled representing the various stages of
development throughout the life of mine. The following stages of operation were considered:
Years 2, 7,12, 16, 19 and 24. Years 2 and 24 scenarios were each divided into two secondary
scenarios, representing day and evening/night operation. ~All known major noise sources
including mobile and fixed infrastructure plant were included. The scenarios are described in

the following report sections.

Table 4.2 lists plant quantities included in each model scenario with further discussion on
each below. Appendix C Figure C.1 to Figure C.6 illustrate the location of mining activities,
haul routes and noise sources for each operating scenario. Figure C.7 illustrates locations of

CHPP infrastructure common to all scenarios.

Coal and reject transfer between OC4 and the CHPP was modelled for two options:
1. Use of overland conveyors between OC4 and the CHPP; and
2. Use of a haul road between OC4 and the CHPP.

The difference in predicted results between these two options was less than +/- 0.5 dB due to
the higher contribution to total predicted noise levels by other noise sources. Therefore,
although use of overland conveyors for transfer of coal and reject material between OC4 and
the CHPP is a viable alternative from a noise perspective, no further consideration is given in
this assessment. All results provided are for use of haul trucks to transfer material via a haul
road around the north-eastern portion of the site, as this represents the worst case operating
scenario, although this should only occur during periods when the overland conveyor does

not operate due to maintenance or breakdown.
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4.2.1 Scenario I: Year 2

Open cut mining is continuing in OC1, and has commenced in OC2 and OC4.

One excavating unit is proposed for operation in OCl1, alternating between coaling and
overburden stripping. Both activities are scheduled for day, evening and night periods,

though not concurrently.

One excavating unit is proposed for operation in OC2, alternating between coaling and
overburden stripping. Overburden stripping in OC2 is proposed for day, evening and night
periods, although would not occur concurrently with coaling operations. Coaling in OC2 is

restricted to the day period only.

Two excavators are proposed for OC4, one coaling and one stripping overburden. Both
activities are proposed to occur simultaneously during day, evening and night periods.
Mining commences in the central north-western portion of OC4 with the face progressing
from northeast to southwest. The OOP emplacement is being utilised for overburden

emplacement.

4.2.2 Scenarios 2 to 5: Year 7 to Year 19

OC1, OC2 and the OOP emplacement are complete prior to Year 7. One coaling excavator
and four overburden excavators are scheduled for OC4 throughout this period. Mining
proceeds generally from northwest to southeast, with overburden emplacement generally
occurring behind the advancing pit. Overburden stripping and coaling are scheduled for

day, evening and night operation.

Underground 1 (UG1) is scheduled to operate from Year 5 to Year 14. Underground 2 (UG2)
is scheduled to operate from Year 10 to Year 17. The UG1 access portal and ventilation fans
are proposed to be located in the OC1 void. The UG2 ventilation fans are proposed to be
located in the OC2 void.

4.2.3 Scenario 6: Year 24

Open cut mining is complete in OC1, OC2 and OC4, and has commenced in OC3. One
coaling and one overburden excavator are proposed to operate in OC3. Coaling in OC3 is
restricted to the day period. Overburden stripping in OC3 is proposed for day, evening and
night periods, and is scheduled to occur simultaneously with coaling operations during the

day period.

4.2.4 Construction Scenario

Construction of the overland conveyor has been modelled as occurring at the northern end
and, simultaneously, at a point approximately where the conveyor is highest (crossing over
the ridge). Activity at each of these locations is assumed to be preparing conveyor footings

using a backhoe and concrete truck.

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322

10448_R01_Final.doc

Telephone +61 2 4966 4333 | Facsimile +61 2 4966 4330 | Email global@globalacoustics.com.au Page 21

ABN 94 094 985 734
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The worst case OC4 ROM construction scenario is assumed to be preparatory earthworks

involving an excavator, a small dozer and two highway trucks.

Conveyor and ROM construction have been modelled as concurrent activities occurring only

in the day period.

4.3  Plant Sound Power

Sound power levels used in modelling are listed in Table 4.3. Much of the data in Table 4.3 is
based on measured sound power levels of existing equipment at the MCC. Assumed sound
power has been adopted for some equipment where test data is not available. These items
are denoted with an asterisk. Sound power data for the Komatsu WA1200 front end loader,
Komatsu 830E haul trucks and Liebherr 996, 995 and 9350 excavators are based on anticipated
attenuated levels expected to be achieved at completion of attenuation work. A staged
attenuation project has been in effect on the Liebherr R996 excavators at the MCC. Work to
date includes installation of engine fan air inlet silencers, hydraulic air outlet silencers,
hydraulic air inlet silencers and engine air outlet silencers. Significant reductions in sound
power levels have been achieved, with these excavators currently operating at L, 5 119 dB, a
reduction of 4 dB since September 2010. Recent attenuation work on Atlas Copco DML 60
blast hole drills at MCC have achieved a reduction in A-weighted sound power from 120 dB
to 117 dB.

L Aeq,15minute sound power data was used for model inputs for all sources other than haul

trucks, reject trucks, graders and water carts. For these items, a methodology which
distributes the acoustic energy of the plant items along the length of the haul routes was
utilised, as described below. This methodology has previously been accepted by the OEH in

other environmental assessments prepared by Global Acoustics.

Haul truck sound powers were incorporated into haul routes by creating haul route strings
consisting of an equivalent 30 second sound power for all haul trucks on each haul route.
This methodology distributes the acoustic energy of the haul trucks along the length of the
haul route. Routes comprised a string of segments of varying lengths, each having an

L Aeq,30second sound power determined by the following:

O Sound power for type of trucks on route; trucks travelling down ramps greater than

5% grade were allocated a reduced sound power;

O Number of each truck type on route in 15-minute period, based on loading unit load

rate;
Speed of truck on segment grade toward dump/ROM; and
O Speed of truck on segment grade from dump/ROM.

Truck speeds are relative to grade in direction of travel and were allocated in accordance with

truck speed data collected from mine sites in the Hunter Valley. Speed determined the
spacing of each segment, an important variable when calculating L Aeq for a specific time

interval.
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Sound powers for water carts and reject trucks were determined in a similar manner,
however, haul route strings consisting of an equivalent 60 second sound power were
determined. A 120-second sound power string was determined for the grader in a similar

manner.

The sound power for Komatsu 475A and 375A dozers adopted was a composite of sound

powers for forwards and reverse operation.

Sound powers of CHPP washery modules, ROM crusher, sizing station ST001, conveyors and
conveyor drives were determined from actual sound pressure levels (Lp) measured on 23 and

24 September 2010. Some conveyors were not measured due to proximity to the washery.
Sound powers determined for conveyors of similar size were assumed to be representative of
these conveyors. Conveyors with assumed sound power levels have an asterisk beside the

name in Table 4.3.

Sound power of proposed overland conveyors between OC4 and the CHPP was based on test

results for overland conveyors in operation at another site.

Sound power levels for underground ventilation fans were based on measured data from

fans in operation at another site. A vertical discharge is assumed.

Sound power of 3 x 90 class locomotives idling were sourced from the Global Acoustics

database, as well as sound power levels for indicative construction plant.

Table 4.3 MODELLED SOUND POWER OF PLANT

Octave Band Sound Power Spectrum, Leq dB Total L,, dB

eq

Plant/Activity 63 125 250 500 1k 2k 4k 8k Lin A wt
Komatsu 830E Rear Dump Truck 115 116 111 113 109 104 100 107 121 115
Liebherr 996 Excavator 113 117 119 115 112 112 106 98 123 118
Liebherr 995 Excavator * 113 117 119 115 112 112 106 98 123 118
Liebherr 9350 Excavator 113 117 119 115 112 112 106 98 123 118
Komatsu 475A Dozer 113 115 112 113 108 104 97 96 120 114
Komatsu 375A Dozer 107 113 110 110 109 104 99 98 118 113
Komatsu HD785 Water Cart 111 120 119 110 108 105 102 96 123 114

Komatsu WA1200 Front End Loader 116 118 117 116 115 113 107 102 124 120

Komatsu WD900 Wheel Dozer 112 119 117 117 115 113 108 101 124 120
Komatsu GD825 Grader 102 120 111 107 105 101 95 87 121 110
Caterpillar 16G Grader * 105 114 109 105 109 105 99 93 117 112
Caterpillar 24M Grader * 105 114 109 105 109 105 99 93 117 112

Atlas Copco DML Blast Hole Drill 110 118 114 114 113 114 113 113 123 120
Pit Viper 235 Blast Hole Drill, * 107 113 112 111 108 104 97 91 118 113
CHPP module 1 (washery) - NE facade 122 120 118 118 117 115 111 104 127 121
CHPP module 1 (washery) - NW facade 115 108 105 102 100 97 93 87 118 106
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Table 4.3 MODELLED SOUND POWER OF PLANT
Octave Band Sound Power Spectrum, Leq dB Total Leq dB

Plant/Activity 63 125 250 500 1k 2k 4k 8k Lin Awt

CHPP module 1 (washery) - SW facade 121 117 115 113 110 107 103 96 125 116
CHPP module 1 (washery) - SE facade 109 104 101 97 95 91 87 80 114 101

CHPP building 2 114 108 105 105 105 98 91 82 116 108
CHPP building 3 95 90 8 8 8 82 79 72 98 90
Sizing station ST001 112 111 109 110 109 107 101 91 118 114
ROM crusher 117 113 109 110 108 104 103 92 120 113

Overland conveyor per 100m length * 103 105 100 101 97 93 8 79 109 102

Ventilation fan (each) * 115 114 110 113 102 98 94 83 122 112
IP07 conveyor drive 102 102 101 107 102 9 90 87 111 107
IP12 conveyor drive 9 99 9 100 102 98 92 85 107 105
IP13 conveyor drive 98 97 9% 98 100 95 87 81 106 103
IP20 conveyor drive 98 98 93 100 97 95 89 83 105 102
IP21 conveyor drive 100 100 98 101 99 9 90 84 107 103
IP22 conveyor drive 92 9 93 99 99 100 102 98 107 107

CV1011 per metre 8 8 78 74 71 67 61 55 88 76
CV1014 per metre 84 8 8 79 76 72 67 61 89 81
CV1051 per metre* 80 8 74 72 72 69 63 53 85 77
CV1090 per metre* 80 8 74 72 72 69 63 53 85 77
CV1091 per metre* 8 8 78 76 74 71 65 56 89 79
CV1093 per metre* 8 8 78 76 74 71 65 56 89 79
CV1094 per metre* 8 8 78 76 74 71 65 56 89 79
CV1096 per metre* 80 8 74 72 72 69 63 53 85 77
CV1097 per metre 8 8 78 76 74 71 65 56 89 79
CV1098 per metre 80 81 74 72 72 69 63 53 85 77
3 x 90 class locos idling on loop * 87 99 102 102 104 102 97 90 110 108

Construction Plant

Backhoe * 9% 100 101 101 100 99 9 88 108 105
Truck * 95 108 103 106 103 103 97 94 113 109
Excavator * 105 108 107 109 103 99 91 85 114 109
Dozer * 105 112 107 102 102 99 91 86 115 107
Note: 1. ™ denotes assumed sound power adopted.
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5  RESULTS
5.1  Operational Noise Results

5.11  Private Residential Receptors

Table 5.1 presents a summary of predicted exceedances of PSNC at privately-owned
residential receptors, for each of the six modelled operating scenarios. Receptor locations

have been grouped into the following exceedance categories:

Q  Minor - Predicted Laeq,15minute level exceeds PSNC by 1 to 2 dB;
O Moderate - Predicted Lpeqg 15minute level exceeds PSNC by 3 to 5 dB; and

Q Significant - Predicted L Aeq,15minute level exceeds PSNC by more than 5 dB.

In all cases, the night period was most critical in terms of having the highest predicted levels,

and most stringent criterion; therefore, all results in Table 5.1 are based on the night period.

Predicted results for all receptor locations included in the assessment are presented in
Appendix D, Table D.1.
5.12 Property Area Assessment

In addition to the properties listed in Table 5.1, properties 34, 35, 37, 170, 178, 179 and 304 are
predicted to have PSNC (but not land acquisition criteria) exceeded over more than 25

percent of the sum of their respective contiguous landholdings.

Properties 30 and 32 are predicted to have Stage 1 land acquisition criteria (PSNC plus 5 dB)

exceeded over more than 25 percent of the sum of their respective contiguous landholdings.

Properties assessed as noise affected based on percentage of area exceeding PSNC are listed

in Table 5.2. These properties are discussed further in Section 6.1.

5.13 Noise Contours

Noise contours for day and evening/night periods are presented in Appendix E for each of

the modelled operational scenarios, six in total.
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Table 5.2 EXCEEDANCE OF PROJECT SPECIFIC NOISE CRITERIA SUMMARY — PROPERTIES > 25% BY AREA

Minor to Moderate Exceedance Significant Exceedance
1to 5 dB(A) over PSNC >5 dB(A) over PSNC
Scenario Property Number Owner Property Number Owner
37 Szymkarczuk - -
170 Montgomery - -
Year 2 178 Stone - -
179 Stutsel - -
304 Balajan - -
34 Asztalos 30 Cox
Year 24 35 Johnson, Thompson 32 Stokes
& Debreczeny

5.2 Sleep Disturbance Results

Table 5.3 presents results of the sleep disturbance assessment. Calculated L1, 1 minute NOise
levels are presented for receptor locations where exceedance of the sleep disturbance criterion

is exceeded.

Table 5.3 SLEEP DISTURBANCE ASSESSMENT RESULTS - dB

Property/Lot Owner Sleep Disturbance Criterion Predicted Level Exceedance
Number
LAl, 1 minute LAl, 1 minute
63/6 Whiticker 45 46 1
31/122 Cox 45 50 5
47/138 Andrews 45 48 3
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5.3 Cumulative Noise Assessment Results

53.1 MCC and UCML Cumulative Noise Assessment

Table 5.3 presents predicted model results at receptor locations with potential to receive
cumulative noise impacts from the MCC and UCML. All results are for the critical night
period for private residential receptors, except for Ulan School (Receptor 160), for which

results for the day period are presented. Results in bold type exceed the relevant criterion.

LAeq, 15 minute predicted noise levels for worst case prevailing meteorological conditions from
each site are presented. The cumulative result for comparison with amenity criteria was
determined by adding the predicted level from each site, and applying a minus 2 dB
adjustment factor to approximate the Laeg, period Noise level.

It is understood that MCM has commenced discussions with UCML to address the joint

management of potential cumulative noise impacts.
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53.2 MCC and WCM Cumulative Noise Assessment

Table 5.5 presents predicted model results at receptor locations with potential to receive
cumulative noise impacts from the MCC and WCM. All results are for the critical night

period.

LAeq, 15 minute predicted noise levels for worst case prevailing meteorological conditions from
each site are presented. For the MCC, the result presented is the maximum result predicted
from Years 7 and 12 of operation. Results presented for WCM are a conservative estimated
level assumed to be the same as the MCC results. The cumulative result for comparison with
amenity criteria was determined by adding the predicted level from each site, and applying a

minus 2 dB adjustment factor to approximate the Laeg, period Noise level.

Table 5.5 MCC AND WCM CUMULATIVE NOISE RESULTS - dB

Property/Lot Owner Amenity WCM McCC Cumulative
Number Criterion
LAeq, 15 min LAeq, 15 min LAeq, period
LAeq, period
47/138 Andrews 40 <30 <30 <30
Johnson &
35/263 Thompson 40 30 30 31
31/122 Cox 40 33 33 34
30/9 Cox 40 34 34 35
40/190 Devendish 40 <30 <30 30
41B/273 Libertis 40 <30 <30 30
39/255 Sprigg 40 <30 <30 <30

Note: 1. .Minus 2 dB adjustment factor applied to cumulative LAeq, period results.

54 Low Frequency Noise Assessment Results

Table 5.6 presents results of the LFN assessment as described in Section 3.3.1. Results are

discussed in Section 6.4.

Table 5.6 LOW FREQUENCY NOISE ASSESSMENT RESULTS
Octave Band (Hz)
Units Total 63 125 250 500 1k 2k 4k

11/1 - Mullins & Imrie

dB(A) 32 10 22 21 31 20 -11 -79
dB(C) 41 36 38 30 35 20 -12 -80
C-A (dB) 9
59/217 - Szymkarczuk
dB(A) 37 17 27 26 36 27 5 -51
dB(C) 47 43 43 35 39 27 3 -53

C-A (dB) 10

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322

10448_R01_Final.doc

Telephone +61 2 4966 4333 | Facsimile +612 4966 4330 | Email global@globalacoustics.com.au Page 32

ABN 94 094 985 734




Environmental Noise Assessment | Appendix D

Table 5.6 LOW FREQUENCY NOISE ASSESSMENT RESULTS
Octave Band (Hz)

Units Total 63 125 250 500 1k 2k 4k
75/31 - Ban
dB(A) 38 16 27 27 37 27 3 -59
dB(C) 47 42 43 36 40 27 2 -60
C-A (dB) 9

160/1 - Ulan School

dB(A) 47 22 30 33 46 41 23 -9

dB(C) 53 47 46 41 49 41 22 -11
C-A (dB) 6

172/62 - Kimber

dB(A) 40 17 29 27 39 30 5 -54

dB(C) 48 43 45 35 42 30 4 -56
C-A (dB) 9

182/69 - Dutoitcook
dB(A) 36 17 27 24 35 24 -4 -74
dB(C) 46 42 43 33 38 24 -5 -75

C-A (dB) 11

188/75 - Fielding
dB(A) 30 12 22 19 28 16 11 -78
dB(C) 41 37 38 27 31 16 12 -80
C-A (dB) 12

237/48 - Puskaric
dB(A) 35 15 25 25 34 23 -4 -74

dB(C) 45 41 41 34 37 23 -6 76
C-A (dB) 10

258/24 - Elias
dB(A) 36 15 27 26 35 25 3 -68
dB(C) 46 40 43 34 38 25 -4 -69
C-A (dB) 10
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5.5  Road Traffic Noise Results

5.5.1 Existing Road Traffic Noise

Traffic volume data measured on Ulan Road by Mid-Western Regional Council (MWRC)
were provided by MCM. Volumes were counted from 17 February 2011 to 12 May 2011 as
part of a detailed assessment of the traffic impacts to Ulan Road from mining operations
within the area. The peak hourly traffic flow count on Ulan Road, 100 metres north of the

Cope Road intersection has been used for this assessment, and is presented in Table 5.7.

Table 5.7 TRAFFIC VOLUME AT CLOSEST RECEPTOR

. Percentage
1 2 2
Road All Day Evening Heavy Vehicles
Ulan Road (100 metres north 2631 315 196 10

of Cope Road intersection)

Note: 1. Awverage daily traffic volume for 5-day week; and
2. Hourly peak traffic volume.

Noise levels predicted for existing traffic volumes at representative Receptor 37, 26 metres
from the road for peak hourly traffic flows during the day and evening periods are shown in
Table 5.8. MCM advised that receptor 37 is the closest residence to Ulan Road.

Table 5.8 PREDICTED EXISTING TRAFFIC LEVELS AT RESIDENCE 37 - 2011

Period Predicted levels Laeq houny dB
Day 67
Evening 65

Predicted existing traffic noise results for the nearest residence to the road are well above the
day period hourly criterion of L.y 55 dB. Accordingly, any change should be limited to 2 dB

above existing levels.

5.5.2 MCC Stage 2 - Road Traffic Noise Change

MCM advise that Stage 2 would require up to 122 additional employees in addition to Stage
1. Conservatively, a maximum additional 122 vehicles could be added to existing daily traffic

volumes on the local road network.

The worst-case scenario for this assessment is to assume all additional vehicles travel along
the Ulan to Mudgee road. An increase in daily peak hour movements from 315 to 437 would
theoretically increase the current estimated noise level by 1.4 dB (10xlogio(437/315)); an
evening hourly peak movement increase from 196 to 318 equates to an increase of 2.1 dB
(10xlog10(318/196)).
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The predicted maximum increase in traffic noise levels on the Ulan to Mudgee road is, when
rounded to the nearest whole decibel, within the allowable RNP increase of 2 dB, meaning
the change due to the Preferred Project traffic complies with the traffic noise criterion relating

to maximum permissible increase.

It should be noted that most residences along the road are set back much further than 26

metres and so traffic noise would be much less. However, the 2 dB increase would still result.

5.6 Construction Noise

Construction noise levels were predicted for the scenario described in Section 4.2.4 to all
receptor locations. The highest predicted construction noise level was L., 23 dB at receptor

160/1 (Ulan School).

As this result is greater than 10 dB less than the lowest criterion, it is not possible for the
combination of predicted construction noise and any complying operational noise level to
result in an exceedance. The logarithmic addition of values more than 10 dB apart, and 12 dB
is the minimum difference for the worst case of a just complying operational result of L Aeq
35 dB, is no change to the higher value. That is, construction noise, as predicted, cannot
change any significant operational result. —Construction noise should not influence

predictions of operational noise affectation or compliance and is not discussed further.

5.7 Blast Vibration and Overpressure

MCC has provided monitoring results for 136 overburden and coal blasts over the period
7 October 2009 to 17 November 2011. Additionally, Global Acoustics have been contracted to
independently monitor the nearby 330 kV electricity line towers when blasting is taking place
within 500 metres of them; to date this has been required on 18 occasions. A summary of

blast monitoring results is presented in Table 5.9.

Table 5.9 Blast Monitoring Summary

Location Criterion Maximum Result Number Of
Exceedances
Vibration (mm/sec)
Ulan School 5/10t 2.5 0
Rock Shelters 40 2.5 0
Moolarben Dam Not specified 42 0
Lagoons Road 5/101 0.9 0
Transmission Towers 50 43.4 0

Overpressure (dB)

Ulan School 115/1201 120.6 2/12
Rock Shelters NA NA NA
Moolarben Dam NA NA NA
Lagoons Road 115/1201 115.0 0
Transmission Towers NA NA NA
Note: 1. Lower criterion may be exceeded up to 5% of blasts in 12-month period. Higher criterion is upper limit; and

2. Exceedance of lower criterion/exceedance of higher criterion.
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As indicated in Section 2.5, Ulan School and private residences have two criteria for vibration
and overpressure. The lower criterion may be exceeded for 5% of blasts in a 12-month

period. The higher criterion is the upper limit, and should not be exceeded.

The above results show that blast vibration criteria have not been exceeded in over two years
of mining. It is reasonable to conclude that this aspect of blasting is being adequately
managed by MCC.

Overpressure has exceeded 115 dB at Ulan School on three occasions, one of which was
greater than 120 dB (8 July 2010). Levels greater than 115 dB are permissible for 5 percent of
blasts in a 12-month period and this has been complied with (0% in 2009, 4% in 2010 and 1.4%
in 2011).
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6 DISCUSSION
6.1  Operational Noise

6.1.1 Overview

From the assessment undertaken:

O Sixteen (16) receptors are predicted to receive minor exceedances (1 to 2 dB above
PSNC);

O Eleven (11) receptors are predicted to receive moderate exceedances (3 to 5 dB above
PSNC); and

O Two (2) receptors are predicted to receive significant exceedances (more than 5 dB
above PSNC).

An additional nine (9) properties are predicted to receive noise levels in exceedance of PSNC
(but less than land acquisition criteria) over more than 25 percent of the sum of the
contiguous property area. Of these nine (9) properties, two (2) are predicted to receive noise
levels in exceedance of Stage 1 land acquisition criteria (PSNC plus 5 dB) over more than 25

percent of the sum of the contiguous property area.

6.12 Scenario I: Year 2

Scenario 1 (Year 2) is predicted to cause exceedance of PSNC at twenty-six (26) receptors.
Operations in OC1 and OC2 contribute the highest levels to predicted totals. Coal haulage
from OC2 to Stage 1 ROM facilities has the highest potential to cause noise impact to many
receptors; therefore, coaling activities in OC2 will be restricted to the day period when neutral
atmospheric conditions prevail. Overburden stripping in OC2 is scheduled for day, evening

and night operation, although will not occur concurrently with coaling activities in OC2.

Additionally, properties 37, 170, 178, 179 and 304 are predicted to receive noise levels in
exceedance of PSNC (but less than land acquisition criteria) over more than 25 percent of the

sum of the contiguous property area.

6.13 Scenarios 2 to 5: Year 7 to Year 19

Predicted levels at most receptor locations are less during this period than for Scenario 1.
Mining operations for these scenarios are scheduled for OC4 only, which receives significant
topographical shielding from the ridges to the south and west of the mining operations.
There is a minor increase in predicted levels to receptors southwest of the site for the Year 16
scenario, when mining in OC4 advances into the southernmost portion. There are no

additional exceedances of PSNC predicted for these scenarios relative to Scenario 1.
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6.14 Scenario 6: Year 24

Scenario 6 (Year 24) is predicted to cause exceedance of PSNC at one (1) receptor, and
exceedance of Stage 1 land acquisition criteria at two (2) receptors. Coal haulage from OC3 to
the ROM has the highest potential to cause noise impact to many receptors; therefore, coaling
activities in OC3 are to be restricted to the day period when neutral atmospheric conditions
prevail. Overburden stripping in OC3 is scheduled for day, evening and night operation, and

is scheduled to occur simultaneously with coaling activities in OC3.

Additionally, properties 34 and 35 are predicted to receive noise levels in exceedance of
PSNC (but less than land acquisition criteria) over more than 25 percent of the sum of the
contiguous property area, however, properties 30 and 32 are predicted to receive noise levels
in exceedance of Stage 1 land acquisition criteria (PSNC plus 5 dB) over more than 25 percent

of the sum of the contiguous property area.

6.2 Sleep Disturbance Results

Exceedance of the sleep disturbance criterion of La1, 1 minute 45 dB is predicted at three (3)
receptor locations. All of these receptors have exceedances of PSNC due to operational noise.
No additional properties are predicted to receive exceedance of the sleep disturbance

criterion that that are not already affected by MCC operational noise.

Management techniques that may assist in reducing the likelihood of sleep disturbance

impacts include, but are not limited to:

O Positioning excavator buckets as close to the truck body as possible when loading

trucks;
O Minimising excavator bucket impact with hard objects;

O Restricting use of dozers in second gear reverse during the night period to reduce

track slap noise;
O Regular checking of dozer track tension to reduce track slap noise; and

O Training of operators and management to raise awareness and educate staff about

utilising these management techniques.

6.3 Cumulative Noise Assessment

6.3.1 MCC and UCML Cumulative Noise Assessment

No additional properties are predicted to be noise affected due to combined noise emissions
from the MCC and UCML that are not already affected by the MCC operational noise. Whilst
this is the case, MCC and UCML are currently formalising a joint approach to cumulative

noise management between the two operations.
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6.3.2 MCC and WCM Cumulative Noise Assessment

There are no exceedances of night period amenity noise criteria predicted from cumulative

noise impacts due to the MCC and WCM operations.

6.4 Low Frequency Noise Assessment

Model results indicate LEN will not exceed LFN criteria at any receptor location. The
difference between C-weighted and A-weighted total predicted levels does not exceed 15 dB
at any receptor and predicted total C-weighted noise levels do not exceed 60 dB; therefore a

5 dB modifying factor penalty is not warranted (as per the INP).

6.5 Road Traffic Noise Assessment

Road traffic noise is predicted to increase from current levels during shift change peak
periods by a maximum 2.1 dB in the evening, which, while not less than, is within the limits

of the maximum permissible increase of 2 dB.

6.6 Construction

Modelling of a construction scenario indicates noise from this activity should not add to any
significant mining noise. The highest predicted level is only L, 24 dB and so it could be

expected that construction noise would be generally inaudible.

6.7 Blast Vibration and Overpressure

MCM advises that future blasting from the Preferred Project will not be closer to residences

than it has been to existing monitoring locations.

MCC blasting results to date show it is reasonable to expect ground vibration to be within
criteria on an ongoing basis. To date, there has only been one minor exceedance (0.6 dB) of
the upper overpressure criterion. Whilst there have been two other exceedances of the lower
criterion of 115 dB, the rate of such exceedances has been well below the allowable rate of 5%
per 12 months. It has been almost 18 months since the greater than 120 dB result, and only
one result was greater than 115 dB in 2011 (1.4 %). This indicates blasting is being well
managed at the MCC.

Given the distance from blasting activities to residential receptors is increasing with time, it is
considered likely that overpressure criteria exceedances (if they occur) should remain less

than the percentage allowed, as has been the case to date.
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7/ NOISE MITIGATION STRATEGIES
7.1  Operational Controls

MCM intends to meet the predicted noise levels for the Preferred Project presented in Section
5 through the adoption of the following operational controls to assist in managing noise

emissions from the site:

O Overburden, reject and coal haul trucks on site are to be upgraded with attenuation
packages. A linear sound power of Ly; 121 dB has been adopted in the models to

represent final in-service levels, as described in Section 4.3;

O Excavators on site are to be upgraded with attenuation packages. A linear sound
power of Ly 123 dB has been adopted in the models to represent final in-service

levels, as described in Section 4.3;

O The Komatsu WA1200 front end loader is to be upgraded with an attenuation
package. A linear sound power of Lyy 124 dB has been adopted in the models to

represent final in-service levels, as described in Section 4.3;

Q All future mobile equipment to be utilised at MCC will be maintained to ensure they

do not exceed the linear sound power total levels adopted in this assessment;

O Coaling in OC2 is to be restricted to the day period only, as described in Section 6.1.2;

and
O Coaling in OC3 is to be restricted to the day period only, as described in Section 6.1.4.

From the current Stage 1 mining operations, MCC has undertaken noise attenuation on

various items of equipment. This attenuation works includes:

Q Six (6) of the 830E dump trucks have had Stage 1 of their noise attenuation kits fitted;

and
O Two (2) of the 996 excavators have had noise attenuation kits fitted.

The anticipated completion date for attenuation of existing mobile equipment at MCC is

December 2012 due to supply timeframes for the attenuation kits.
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7.2 Management Strategies

MCM intends to meet the predicted noise levels for the Preferred Project presented in Section

5 through the adoption of the following management strategies to assist in controlling noise

emissions from the site:
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Continue to implement a proactive strategy to engage predicted noise impacted

residences to achieve a management outcome agreed to by all parties;

A continued program of regular sound power screening testing that will assist in
managing sound power levels, and identify plant items requiring maintenance to

noise attenuation packages;

Development of a Noise Management Plan (NMP) outlining a revised noise
monitoring program. The Stage 2 NMP will be integrated with the existing and
approved Stage 1 NMP. The program will include attended and continuous real time
noise monitoring at strategic locations to enable evaluation of compliance with

relevant criteria;

Continuous noise monitoring will be continued at strategic off site locations to
provide real time feedback to the mine. This will allow operations to be modified, as
required to prevent exceedance of PSNC. Locations and trigger levels will be
determined through consultation with the OEH, and will be outlined in the Noise

Management Plan; and

Monitoring of real time meteorological conditions and forecasts. Operations may be
modified in advance of adverse weather conditions that are reasonably expected to

cause an unacceptable increase in off site noise levels.

The continued engagement of adjacent mining companies to manage cumulative
noise emissions to noise sensitive locations. This would include sharing of noise

monitoring data between the respective operations;

Continued management of blast vibration and overpressure through blast design

utilising the established blast site law from Stage 1;

Continued monitoring of blast vibration and overpressure in accordance with the
MCC Blast Management Plan;

Selection of quiet plant for use in construction activities. When using contractors for
construction, preference will be given to contractors able to use low noise emission
equipment. All construction personnel will be educated in best practice work

methods to minimise noise;

Implementation of reasonable and feasible noise mitigation measures such as double
glazing, insulation and/or air conditioning will be made available to affected

landowners, upon request.
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8 SUMMARY

An environmental noise assessment for the Moolarben Coal Stage 2 Project was conducted to
form part of a Preferred Project Report (PPR) being prepared by Hansen Bailey. The PPRis to
support the application for Project Approval under Part 3A of the Environmental Planning and
Assessment Act 1979 to facilitate the development of a 24 year open cut and underground coal

mine and associated infrastructure.

The assessment considered six staged operational scenarios over the life of mine. The

following elements were included in the assessment:

O Intrusive noise impact from open cut and underground mining operations;
Q Sleep disturbance impact from open cut mining operations;

O Cumulative noise impact due to the Moolarben Coal Complex, Ulan Coal Mines

Limited, and Wilpinjong Coal Mine.
QO Road traffic noise;
0 Construction noise; and
QO Blast vibration and overpressure.

One hundred and fifty four (154) receptor locations were included in the assessment. Project
specific noise criteria were based on noise impact assessment criteria outlined in the Stage 1

Project Approval.

Noise levels were predicted using RTA Technology’s Environmental Noise Model (ENM), a
computer based environmental noise model, to determine the acoustic impact of mining
operations. Results were calculated for prevailing meteorological conditions determined in

accordance with NSW Industrial Noise Policy (INP) guidelines.

Sixteen (16) privately owned residences (receptors) are predicted to receive minor
exceedances (1 to 2 dB over PSNC), eleven (11) receptors are predicted to receive moderate
exceedances (3 to 5 dB over PSNC), and two (2) receptors are predicted to receive significant
exceedances (more than 5 dB over PSNC) of project specific noise levels under worst case

meteorological conditions and operating scenarios.

An additional nine (9) privately owned properties were predicted to receive noise levels in
exceedance of PSNC over more than 25 percent of the sum of the contiguous property area.
Of these nine (9) properties, two (2) were predicted to receive noise levels in exceedance of
Stage 1 land acquisition criteria (PSNC plus 5 dB) over more than 25 percent of the sum of the

contiguous property area.

A conservative assessment of sleep disturbance impacts was undertaken. No additional
properties are predicted to receive exceedance of the sleep disturbance criterion that are not

already predicted to be affected by the MCC operational noise.
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An assessment of cumulative noise impacts with Ulan Coal Mine and Wilpinjong Coal Mine
was undertaken. No additional properties are predicted to be impacted by cumulative noise

that are not already predicted to be affected by the MCC operational noise.

Road traffic noise is predicted to increase during shift change peak periods by a maximum
2.1 dB in the evening, which is generally within the limits of the maximum permissible

increase of 2 dB.

Modelling of a construction scenario indicates noise from this activity should not, when
considered cumulatively with mining noise, result in criteria exceedance. In fact, it is likely to

be inaudible at residential receptor locations.

MCC blasting results have been in full compliance with the lower ground vibration and

overpressure criteria and it is considered likely this should continue to be the case.

All reasonable and feasible noise mitigation and management measures applied to this

assessment are described in this report.

Global Acoustics Pty Ltd
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APPENDIX

A.RECEPTOR LOCATIONS AND NOISE IMPACT
ASSESSMENT CRITERIA
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Table A.1 lists receptor locations included in modelling, and criteria derived from Moolarben
Coal Operation Stage 1 Project Approval. Properties which are already subject to acquisition

upon request based on the Stage 1 Project Approval have criteria denoted “NA”.

Property 41A, Lot 7 is currently in negotiation of contract with MCM. This property is

marked with an asterisk in the table.
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B.METEOROLOGICAL DATA ASSESSMENT
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Under various wind and temperature gradient conditions, noise may be increased or
decreased compared with still-isothermal conditions - that is, no wind or temperature
gradient. Atmospheric conditions that most affect noise propagation are temperature and
wind velocity gradients. They can both enhance or reduce noise propagation from source to
receiver due to refraction of sound propagating through the atmosphere, brought about by a

change in sound speed with height.

Noise levels are increased when the wind blows from source to receiver or under
temperature inversion conditions (both of which are sometimes referred to as adverse
weather conditions), and decreased when the wind blows from receiver to the source or

under temperature lapse conditions.

All available meteorological data from the UCML owned weather station located near Ulan
Village from July 2007 to June 2008 inclusive was analysed to determine prevailing
meteorological conditions for the site. The air quality consultant for the Stage 2 project
undertook a detailed assessment of available meteorological data, and determined this data
set was the most applicable. For consistency between assessments, the same data set was
adopted for this assessment. Sigma-theta data was analysed in accordance with procedures
in Appendix E of the INP, to determine the appropriate stability class and associated vertical

temperature gradient for each weather record.

B.1 PREVAILING METEOROLOGICAL CONDITIONS

Section 5 of the INP provides procedures for considering meteorological effects. The effects

of gradient winds, drainage flow winds and temperature inversions need to be considered.

Wind effects need to be assessed when wind is considered to be a feature of the area. Wind is
considered a feature of the area when source-to-receiver wind speeds (at 10m height) of 3 m/s or less

occur for more than 30 percent of the time in any time period, in any season.

Temperature inversions need to be assessed when there is more than a 30 percent occurrence
during winter (June, July, August) nights. The time period used for this assessment is 18:00
to 07:00. Default values are provided for temperature inversion and drainage flow wind

speed for use when required. Alternatively, actual measured values may be used.
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B.1.1 Gradient Wind

The INP states that when the occurrence of wind up to 3 m/s (source-to-receptor component)
is greater than 30 percent, wind should be included as a model parameter for any given
receptor. The INP proposes a wind speed of 3 m/s be used as a default wind speed,
however, in the case where the occurrence of wind up to 3 m/s (source-to-receptor
component) is greater than 30 percent; use the highest wind speed (below 3 m/s) instead of
the default.

When the occurrence of wind up to 3 m/s (source-to-receptor component) is less than 30

percent, wind need not be included as a model parameter.
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The analysis of wind data included the following steps:

O All wind speed data greater than 5 m/s was discarded, as higher wind speeds cause

extraneous noise and, tend to drown out industrial noise;

0 All wind speed data less than 0.5 m/s was discarded, as these conditions are

considered calm, or neutral;

O Remaining data was sorted into data sets representing each time period (day, evening

and night), and each season; and

O For each period, and for each season, the percentage occurrence of the vector
component of each of the sixteen standard compass directions was calculated. Vector
components with a resulting direction component more than 45 degrees from each

compass direction were excluded.

The results of this analysis for each time period are included in Table B.1 to Table B.3. Bolded

results exceed 30 percent.

Table B.1 PERCENTAGE OCCURRENCE OF WIND DIRECTION WITH VECTOR COMPONENT 0.5 TO 3.0 m/s -

DAY PERIOD
Wind Direction Summer Autumn Winter Spring
N 8% 9% 6% 10%
NNE 12% 13% 8% 16%
NE 18% 17% 11% 22%
ENE 20% 20% 14% 26%
E 19% 17% 13% 23%
ESE 16% 14% 11% 18%
SE 10% 9% 8% 11%
ESE 5% 5% 6% 5%
S 4% 6% 8% 5%
SSW 5% 10% 15% 9%
SW 7% 13% 20% 12%
WSW 8% 13% 21% 14%
A\ 8% 11% 20% 14%
WNW 7% 9% 16% 12%
NW 7% 7% 10% 10%
NNW 7% 7% 7% 9%
Notes: 1. Vector component percentages are for the range +/- 45 degrees from each standard wind direction.
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Table B.2 PERCENTAGE OCCURRENCE OF WIND DIRECTION WITH VECTOR COMPONENT 0.5 TO 3.0 m/s -

EVENING PERIOD
Wind Direction Summer Autumn Winter Spring
N 6% 9% 7% 9%
NNE 16% 14% 9% 18%
NE 28% 20% 12% 27%
ENE 29% 22% 15% 33%
E 26% 19% 14% 30%
ESE 22% 15% 11% 21%
SE 10% 10% 8% 12%
ESE 4% 3% 8% 5%
S 4% 9% 18% 13%
SSW 8% 27% 33% 26%
SW 11% 35% 40% 31%
WSW 11% 37% 39% 31%
w 10% 32% 27% 23%
WNW 7% 16% 16% 11%
NW 3% 6% 8% 6%
NNW 3% 6% 5% 5%
Notes: 1. Vector component percentages are for the range +/- 45 degrees from each standard wind direction.
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Table B.3 PERCENTAGE OCCURRENCE OF WIND DIRECTION WITH VECTOR COMPONENT 0.5 TO 3.0 m/s -

NIGHT PERIOD
Wind Direction Summer Autumn Winter Spring
N 8% 7% 4% 8%
NNE 22% 14% 7% 16%
NE 36% 20% 9% 21%
ENE 41% 21% 11% 23%
E 38% 19% 11% 19%
ESE 28% 13% 9% 11%
SE 13% 7% 7% 6%
ESE 6% 6% 7% 5%
S 7% 19% 18% 14%
SSW 14% 40% 36% 28%
SW 16% 45% 43% 34%
WSW 16% 46% 40% 33%
w 12% 32% 29% 22%
WNW 6% 12% 13% 9%
NW 3% 6% 5% 3%
NNW 3% 5% 4% 3%
Notes: 1. Vector component percentages are for the range +/- 45 degrees from each standard wind direction.

Based on the analysis of meteorological data described above, the following wind directions
were included in this assessment as prevailing wind conditions. In each case, a wind speed

of 3 m/s was adopted as per INP recommendations.

O Day - Calm wind conditions only, as no direction in considered prevailing in

accordance with INP guidelines;
O Evening - ENE and SW; and
O Night - ENE and SW.

Levels were calculated to all receptor locations for all conditions. The maximum result for
each receptor from each of the considered prevailing conditions was adopted as the predicted

level for that receptor.
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B.1.2 Temperature Inversion Data Analysis

The effects of temperature inversion enhancement are to be considered if the percentage
occurrence of positive inversions is greater than 30 percent of winter night periods. The night
period for determining temperature inversion frequency is from 1 hour before sunset until 1

hour after sunrise (6pm to 7am).

Sigma-theta data was analysed, in accordance with procedures in Appendix E of the INP, to
determine the appropriate stability class and associated vertical temperature gradient for

each weather record.

Analysis of the meteorological data indicates that positive vertical temperature gradients
(stability class F and G) occur 41 percent of the time during winter night time periods, and
therefore are required to be assessed. During these periods, winds were in the range 0.75 to
3.0 m/s 59 percent of the time, and were from the southwestern quadrant 61% of the time.
These results indicate a drainage flow wind typically occurs from the southwest during
periods of positive temperature inversions. This correlates well with the local topography,
which generally descends from the southwest to the northeast. Stability class G occurred less
than 1% of the time during winter night time periods, therefore, a vertical temperature

gradient of 3 degrees per 100m was adopted in model calculations.

Although this analysis indicates that during periods of positive temperature inversions, noise
would propagate to the northeast (away from the majority of receptors), for completeness
sake, calm wind conditions combined with a positive temperature inversion were also

included.

B.1.3 Prevailing Conditions Included In Modelling

Based on the analysis of meteorological data described above, the conditions listed in Table

B.4 were included in this assessment as prevailing meteorological conditions.

Table B.4 METEOROLOGICAL CONDITIONS INCLUDED IN ASSESSMENT AS PREVAILING CONDITIONS

Temperature ©C Humidity % Wind Speed m/s Wind Direction VTG ©/100m

Day Period

10 80 0 - -0.65

Evening and Night Periods

10 80 3 ENE -0.65
10 80 3 SW -0.65
10 80 2 SW 3
10 80 0 - 3

Temperature inversion conditions were included for the evening period as the time period for
assessment of inversion conditions in winter is from 18:00 to 07:00, which includes the

evening period.
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APPENDIX

C.MODELLED SOURCE LOCATIONS
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Figure C.1 Modelled Source Locations - Year 2 Scenario
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Figure C.2 Modelled Source Locations - Year 7 Scenario
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Figure C.4 Modelled Source Locations - Year 16 Scenario
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Figure C.5 Modelled Source Locations - Year 19 Scenario
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Figure C.7 Modelled Source Locations - All Scenarios CHPP Infrastructure Area
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Following public exhibition of an Environmental Assessment report for MCM Stage 2, a
number of noise related submissions were received. Relevant issues were addressed in the
document ‘Response to Submissions Report - Part B’ (Response to Submissions, Coffey
Natural Systems). Rail traffic noise issues were addressed in that document; the relevant

sections are reproduced below.

21.7 Rail Traffic Noise

Issues

« Monitoning conducted by Advitech In Wollar, March 2009, observed each train emitting in
excess of 35 dB(A) for over 15 minutes at a receiver at a distance of 400 m, and a maximum
of 58 dB(A). This satisfies the Environment Protection Authority (EPA) definition of intrusive
noise and is above the sieep disturbance level set by the World Health Organisation (YWHO),

« Al residents within 500 m of the length of the Gulgong-Sandy Hollow rail ling will be affected
by rail traffic noise,

Response

Once trains leave the approved Stage 1 rail loop and pass onto the Gulgong-Sandy Hallow rail
line, they are subject to the conditions of Australian Rail Track Corporation's (ARTC) Environment
Protection Licence (EPL) 3142. Currently, EPL 3142 does not contain environmental noise limits.
However, it is an objective of the EPL to progressively reduce noise levels to lhe goals of

E5 dB(A) L, (day time from T am to 10 pm), 80 dB(A) L., {nighi-time from 10 pm to 7 am) and
BS dB(A) (24-hour) maximum pass-by noise, measured at one metre from the facade of affected
resideniial properies. These ara the same noise criteria in the DECC’s Interim Guidelines for the
Assesament of Noise from Rall Infrastructure Projects (DECC, 2007},

The WHO suggests that the equivalent noise level (L) inside bedrooms should be limited to 30-
35 dB(A) and the maximum noise level (L., ) should be limited to 45 dB({A). When considering
internal noise levels from an external source, it is normal practice to assume that windows may be
partially open, which allows for open windows on warm nights. Based on windows being partially
apen, the WHO suggests that to achieve it guideline internal levels, the noise levels outside a
bedroom window should be limited to 45 to 50 dB(A) L, and 60 dB{A) L., (Bergland et al.,
1899),

The noise impact assessment considered potential cumulative noise impacts from coal trains on
the Gulgong-Sandy Hollow rail line against these criteria (EA Appendix 4 Seclion 6). The tolal
cumulative coal train noise from Ulan and Wilpinjong coal mines and the MCP will be more than

4 dB(A) below the daytime rail traffic noise criteria of 65 dB{A) L asq s new for residential land uses.
However, the night-time rail traffic noise criteria of 60 dB(A) Luss new 15 predicted to be exceeded
by 0.4 dB{A) Lasgia how. Further investigation may need to be undaertaken by ARTC given this
predicied 0.4 dB(A) exceedence (EA Section 5.3).

The set back distance for meeling the ARTC’s EPL noise criteria is approximately 70 m and is
governed by predicted night-time noise levels (1.e., Lasgoneun). Residences sel back greater than
70 m from the Gulgong—Sandy Hollow rail line are therefore not expected (o experience
exceedences of noise criteria although they will hear passing trains as they do currently,
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