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1 INTRODUCTION 
Anglo Coal (Drayton Management) Pty Ltd (Drayton) operates the Drayton open cut coal mine 
(Drayton Mine) approximately 13km south east of Muswellbrook in the upper Hunter Valley of NSW.  
Drayton’s initial development consent was granted in 1980 with first coal produced in 1983.  Current 
approvals allow up to 5.5 Million tonnes per annum (Mtpa) of Run of Mine (ROM) coal to be 
extracted until the year 2012 using a dragline, excavators, loaders, a fleet of trucks and various 
ancillary machines, operating 24 hours per day.  Approximately 25% of saleable product is crushed 
then transported by overland conveyor to Macquarie Generation’s Bayswater Power Station while 
remaining coal is washed and transported by train to the Port of Newcastle for export. 

Drayton is seeking to extend Drayton Mine’s current life and to implement other changes to the mine 
plan to maximise efficiency.  The Drayton Mine Extension (the Project) includes the following 
components: 

• An extension of mining from 2010 to 2017; 

• An increase in the mine footprint to extract additional coal within the current mining leases; 

• An increase in maximum ROM coal production from 5.5 up to 8 Mtpa; 

• An upgrade to the existing coal reclamation system and Coal Handling Plant (CHP); 

• Additional and relocated coal stockpile infrastructure; and 

• Modifications to the mine’s power reticulation and water management system. 

Further details regarding the existing mine operation and the Project are contained within the 
Environmental Assessment (EA). 

This report has been commissioned by Hansen Bailey Pty Ltd (Hansen) on behalf of Drayton to assess 
noise and blasting issues as part of an EA for the Project.  The report describes an assessment of noise 
and vibration issues associated with the Project in accordance with the Environmental Assessment 
Requirements (EAR’s) (see main volume of the EA for further details) and to current NSW 
Government Department of Environment and Conservation (DEC) guidelines and policies as described 
below. 

 

1.1 Environmental Noise Policies 
DEC has developed or adopted policies and recommended procedures to assess environmental noise 
levels from various noise source categories.  The following policy documents are relevant to this 
assessment: 

• The NSW Industrial Noise Policy (INP) prepared by the Environment Protection Authority (EPA) 
in 1999 is intended to guide noise investigations from existing or proposed industrial 
developments including coal mines.  The INP has recently been supplemented by the INP 
Application Notes and recommends procedures to determine: 
- background noise levels at receiver properties; 
- existing noise levels from an industrial or mining site; 
- recommended, not mandatory, noise criteria for existing and proposed operations; 
- predicted noise levels from proposed developments or extensions; and 
- negotiation options if recommended noise criteria are not or may not be met. 

• The Environmental Noise Control Manual (ENCM) pre-dates the INP.  While much of the ENCM 
is no longer applicable, some sections remain relevant to this assessment including: 
- chapter 19 related to sleep disturbance from industrial sources operating at night; and 
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- chapter 171 for construction site noise. 

• The Environmental Criteria for Road Traffic Noise (ECRTN) provides recommended noise 
criteria and assessment procedures for road traffic noise from public roads.  The ECRTN does not 
apply to noise produced by vehicle movements on the mine site. 

• The Australian and New Zealand Environment Conservation Council (ANZECC) ‘Technical 
basis for guidelines to minimise annoyance due to blasting overpressure and ground vibration’ 
dated September 1990 recommends residential ground vibration and overpressure limits and time 
restrictions for explosive blasting. 

 

1.2 Receivers 
Drayton Mine is located south of Thomas Mitchell Drive and west of the New England Highway, 
approximately 13 km south east of Muswellbrook.  Drayton Mine’s western boundary adjoins Mount 
Arthur Coal (MAC) which includes Mount Arthur North, Bayswater No. 2 and Bayswater No. 3 
mines, while the southern and eastern boundaries adjoin Macquarie Generation’s Bayswater Power 
Station.  These adjacent industrial properties to the west, south and east do not contain any noise 
sensitive receivers and are not considered in this assessment.  All residences in these directions are 
sufficiently distant that no noise or vibration impacts are likely to occur. 

The Antiene rural residential area exists north of the mine and is accessed from the south via Thomas 
Mitchell Drive and Balmoral Road and from the north via the New England Highway and Pamger 
Drive, with Drayton owning many of the closest residential properties.  Closest privately owned 
residences are located approximately 1700m from existing mining areas and would be approximately 
1300m from the Project’s northern mining area. 

Background and ambient noise monitoring has previously been completed at the following Antiene 
properties: 

• Lot 17 Balmoral Road, Antiene (property 57 in Appendix A) is owned by Drayton and is adjacent 
to privately owned properties 16, 19, 20 and 61.  Noise levels at this location have been measured 
by Wilkinson Murray Pty Ltd in 1999 during acoustical investigations into the Antiene Joint User 
Rail Facility (Rail Spur EIS) and Mount Arthur North Coal Project Environmental Impact 
Statement (MAN EIS).  Noise levels are also regularly measured by Drayton staff and are 
reported in each Annual Environmental Monitoring Report (AEMR). 

• Doherty residence (property 16) off Balmoral Road, Antiene.  Noise measurements have been 
taken at this property by Drayton staff, with results reported in each AEMR, and by Spectrum 
Acoustics (Spectrum) on a regular basis. 

• Halloran residence (property 22) off Pamger Drive, Antiene.  Noise measurements have been 
taken at this property by Drayton staff, with results reported in each AEMR, and by Spectrum on 
a regular basis. 

• Lot 9 Thomas Mitchell Drive, Antiene (property 67) owned by Drayton and located close to 
privately owned properties 70 to 76 inclusive. 

• de Boer residence (property 27) off Pamger Drive, Antiene.  This residence is included in 
Spectrum’s quarterly attended noise surveys and reported in the AEMR. 

• Horder residence (property 76) off Thomas Mitchell Drive, Antiene.  Noise measurements have 
been taken at this property by Drayton staff, with results reported in each AEMR, and by 
Spectrum on a regular basis. 

Noise data are available for other noise monitoring locations close to the mine site but such data do not 
provide information regarding residential noise levels and are not relevant to this assessment.  A land 
ownership plan showing properties owned by Drayton, by other mining companies and by private 
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individuals or companies is included in the main body of the EA.  Privately owned properties referred 
to in this assessment are shown on each noise contour figure in Appendix A. 

 

2 EXISTING ENVIRONMENT 
2.1 Noise Monitoring Program 
Drayton staff regularly survey noise levels at four representative residential locations listed in 
Section 1.2 above and at three other locations close to or on the mine site.  Long term unattended noise 
measurements are taken quarterly using noise loggers installed at each location for a period of  up to 7 
days, while short term attended noise measurements are taken primarily during the day and 
occasionally during the evening after 6pm or early morning before 7am.  Results from the long term 
and short term measurements are included in each AEMR, with the 2005 AEMR being the latest 
available at the time this report was prepared. 

Additional attended noise surveys over 15 minute periods have been completed by Spectrum staff and 
are reported separately.  Noise surveys are completed twice per year with the latest available report 
dated 16th November 2006 describing results from noise measurements taken at the Halloran, de Boer, 
Horder and Doherty residences on Monday 18th and Tuesday 19th September 2006.  A copy of the 
Spectrum attended noise monitoring report is included in Appendix C. 

Given the extensive database of noise monitoring results available for representative receiver locations 
near Drayton Mine, no additional noise surveys have been carried out for this assessment. 

 

2.2 Background Noise Analysis 
The INP requires noise criteria to be derived from background noise levels measured in the absence of 
the source, in this case in the absence of audible noise from Drayton Mine.  Other nearby mines, road 
traffic, birds and insects are normally included in the background noise level, although the INP 
Application Note 9 “When the RBL for evening and night is higher than the RBL for the daytime” is 
designed to compensate for insect or other animal noise during the evening and night where noise from 
that source does not occur in all seasons. 

It is difficult to measure background noise levels in the absence of Drayton Mine noise, as the mine is 
often audible at closest residences depending on weather conditions and time of day.  Commonly 
applied methods to determine the background noise level in the absence of the source being considered 
include: 

• Measuring background noise levels when the development is not operating.  This method is not 
economically feasible for an operating coal mine. 

• Measuring background noise levels in a remote but otherwise acoustically similar location.  With 
other nearby sources of background noise including MAC Mine, the New England Highway and 
the Bayswater and Liddell Power Stations, it is difficult to identify an alternative location that 
would provide representative results. 

• Separately identifying noise from the subject site and theoretically subtracting Drayton Mine’s 
contribution from measured levels to determine the required background levels in the absence of 
the mine.  This strategy can be adopted in principle but is difficult due to the presence of multiple 
individual sources within Drayton Mine, on adjacent mine sites and on the New England 
Highway.  Attended noise monitoring results show Drayton Mine, MAC Mine and Highway 
traffic can all contribute approximately equal background noise levels depending on weather 
conditions, time of day and other factors.  This strategy is made more difficult by a strong 
similarity in noise character between Drayton Mine, Mount Arthur North Mine and Highway 
sources, making automatic source recognition using spectral information impossible. 



Drayton Extension Project – Noise and Vibration Impact Assessment 6th August 2007 
Ref  J0130-05-R2 
 

 

BRIDGES  Acoustics  Page 6 of 83 

Practical strategies to determine the background noise level in the absence of Drayton Mine include: 

• A series of attended noise measurements which can return accurate results but only for short time 
periods which do not satisfy the INP’s recommendations regarding at least 7 days of valid data; or 

• Selectively processing long term unattended noise monitoring results for periods when Drayton 
Mine is inaudible or at least does not affect the background noise level.  This strategy can be 
effective and accurate, and can satisfy the intent of the INP, provided the data selection process is 
carefully designed to exclude Drayton’s noise contribution. 

Based on the above discussion, the only practical strategy that satisfies the INP’s core objectives is to 
filter background noise measurement results for periods when Drayton Mine is unlikely to be audible.  
Monitoring experience shows the mine is inaudible, or at worst is below the background noise level, 
under weather conditions that include a generally northerly breeze which provides some noise 
reduction from the mine.  A wind speed up to 3m/s from the north-west to north-east quadrant has 
been selected by Spectrum to exclude Drayton’s contribution yet leave sufficient data to provide 
representative noise levels.  A copy of Spectrum’s background noise analysis report is included in 
Appendix D and a copy of the DEC’s response including recommended and adopted background noise 
levels is included in Appendix E. 

Discussions with the DEC during preparation of this report have resulted in lower and more 
conservative background noise levels being adopted, to ensure insect noise is excluded from the 
background levels when determining relevant noise criteria to satisfy the DEC’s INP Application Note 
9.  Adopted background noise levels discussed below, and resulting noise criteria, are lower and more 
conservative than the levels adopted in previous similar assessments for Drayton and nearby mines. 

 
2.2.1 Doherty Residence and Lot 22 

The Doherty residence (property 16) is located off Balmoral Road Antiene and is one of the closest 
residences to the existing mine and Project.  Attended noise measurements are taken at the residence 
during the day or adjacent to Balmoral Road during the evening and night to minimise disturbance to 
residents at these sensitive times.  Noise loggers are installed close to the residence or on the adjacent 
Lot 22 (property 15) owned by Drayton. 

Spectrum’s background analysis report includes a number of charts showing background noise levels 
at this residence and filtered results in the absence of Drayton Mine’s noise contribution.  A summary 
of results from the Spectrum report are shown in Table 1, with the last row indicating the conservative 
background noise levels recommended by DEC and adopted in this assessment. 

Table 1:  Background Noise Levels at Doherty Residence and Lot 22. 

Background Level, LA90,15min 
Unfiltered, including Drayton Filtered, excluding Drayton Survey Period 
Day Evening Night Day Evening Night 

August 2003 32 37 34 - - - 
December 2003 35 40 34 37 48 34 
October 2005 36 35 35 36 36 35 

June 2006 36 37 37 36 36 37 
Representative Levels - - - 35 34 34 

Adopted Levels    32 32 32 

 

Table 1 shows an adopted background noise level of 32 LA90,15min during all time periods, 
determined in consultation with the DEC, which is 2 to 3 dBA below the levels recommended by 
Spectrum. 
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2.2.2 Halloran Residence 

The Halloran residence (property 22) is located off Pamger Drive in the approximate centre of the 
Antiene rural residential area.  Attended noise measurements are taken at the residence during the day 
or adjacent to Pamger Drive during the evening and night to minimise disturbance to residents at these 
sensitive times.  Noise loggers are normally installed close to the residence. 

Spectrum’s background analysis report includes two sets of background noise data at this residence, 
with one set filtered to remove Drayton Mine’s noise contribution.  A summary of results from the 
Spectrum report are shown in Table 2, with the last row indicating the conservative background noise 
levels recommended by the DEC.  Table 2 shows an adopted background noise level of 
30 LA90,15min during all time periods, determined in consultation with the DEC, which is 3 dBA 
below the levels recommended by Spectrum. 

Table 2:  Background Noise Levels at Halloran Residence. 

Background Level, LA90,15min 
Unfiltered, Including Drayton Noise Filtered, Excluding Drayton Noise Survey Period 

Day Evening Night Day Evening Night 
October 2005 33 37 36 - - 

June 2006 30 37 34 
33 

36 35 
Representative Levels - - - 33 33 33 

Adopted Levels    30 30 30 

 
2.2.3 Horder Residence 

The Horder residence (property 76) is located off Thomas Mitchell Drive near the south eastern corner 
of the Antiene rural residential area.  Spectrum’s background analysis report includes three sets of 
background noise data at this residence, with one set filtered to remove Drayton’s noise contribution.  
A summary of results from the Spectrum report are shown in Table 3, with the last row indicating the 
conservative background noise levels recommended by the DEC.  Table 3 shows an adopted 
background noise level of 32 LA90,15min at this residence during all time periods, determined in 
consultation with the DEC, which is 2 dBA below the levels recommended by Spectrum. 

Table 3:  Background Noise Levels at Horder Residence. 

Background Level, LA90,15min 
Unfiltered, Including Drayton Noise Filtered, Excluding Drayton Noise Survey Period 

Day Evening Night Day Evening Night 
June 2003 37 37 37 - - - 

October 2005 35 40 34 - - - 
June 2006 32 36 37 33 37 37 

Representative Levels - - - 34 34 34 
Adopted Levels    32 32 32 

 
2.2.4 All Receivers 

Table 4 presents a summary of recommended background noise levels at all residential receivers near 
Drayton Mine, based on DEC’s conservative background noise levels shown in Tables 1 to 3.  
Background noise levels at each receiver have been determined based on proximity to a background 
noise monitoring location, wooded areas, the New England Highway and Thomas Mitchell Drive.  
Properties in the approximate centre of the residential area close to the Halloran residence, or remote 
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from main roads and wooded areas, have been assigned a lower background noise level as shown in 
Table 4. 

Table 4:  Adopted Background Noise Levels, LA90,15min. 

Receivers Adopted Background Level, 
LA90,15min 

12 K Newton 28 MJ Bird 
14 CH Budd 29 MJ & EJ Wallman 

16 MF & AV Doherty 31 RJ & IA Summerville 
17 BC & SR Page 32 K & KI Cross 

18 SR Page 69 P & K Clifton 
19 CJ & LE Duck 70 BD & B Jones 
23 SJ & J Jackson 71 DW & LM Hunter 
25 PJ & KJ Collins 72 BJ & NH Robertson 
26 RE & ID Baxter 75 EJ & MC Sharman 

27 GHJ & PH de Boer 76 PG Horder 

32 

11 Yarramolong Stud 34 BT & JE Davis 
13 CS Jacobson 35 GM Wilson 

20 RJD & DA Osborn 37 BJ & TL King 
21 WJ Reynolds 42 CJ & TL Smith 

22 RB & LJ Halloran 61 RC & LT Skinner  
33 CL & JA Fisher, CI Dennis 86 Wild Group 

30 

 

2.3 Existing Industrial Noise Levels 
Noise criteria developed in Section 3.1 of this report depend in part on the existing level of industrial 
noise in each receiver area, excluding Drayton Mine’s current contribution.  Other industrial 
developments in this area include the MAC Mine, Bayswater and Liddell Power Stations and various 
smaller industrial developments within the Muswellbrook Industrial Estate off Thomas Mitchell Drive. 

 
2.3.1 Mt Arthur Coal Mine 

Information regarding predicted noise levels from MAC Mine is available in the MAN EIS.  Table 5 
shows a summary of predicted noise contributions from MAC Mine during Year 5 (2006) at 
three representative residences in Antiene.  All noise levels have been interpolated from the noise 
contour figures attached to Appendix K in the MAN EIS and apply under noise enhancing weather 
conditions.  Results for subsequent years indicate a fairly uniform reduction of 1 dBA over 10 years as 
the MAC mine progresses away from Antiene. 

Results in Table 5 were calculated in the MAN EIS considering prevailing weather conditions so are 
directly comparable with noise levels calculated in this report for the Project.  Attended noise 
monitoring results presented by Drayton staff in the 2005 AEMR indicate MAC mine is typically 
audible in Antiene for approximately 5% of the time during the day when the majority of noise 
measurements were taken.  Comments attached to each set of attended noise measurement results 
indicate MAC mine is always a minor contributor to total noise levels and, while no detailed estimates 
are available, appears to consistently contribute less than 30 LAeq,15min during the day. 
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Table 5:  Summary of Mt Arthur North Mining Noise Levels, from MAN EIS, Year 5 (2006). 

MAC Mine Noise Contribution, LAeq,15min, Year 5 (2006) Residence Day Evening Night 
Doherty 35 29 35 
Halloran 36    25 * 37 
Holder 35    20 * 35 

* Estimated values as noise contours in the MAN EIS do not extend below 30 dBA. 

 

The MAC 2005 AEMR, available from the MAC website, was also reviewed to determine their typical 
noise contribution.  MAC’s consultants carry out short term attended noise measurements at the 
Doherty, Halloran and Horder residences and detailed results for the night period are shown on pages 
129 to 132 of the MAC 2005 AEMR.  The results indicate: 

• For the Doherty residence, MAC mine was audible on 7 out of 16 occasions or almost half of the 
time at night, with MAC mine’s contribution ranging from 30 to 40 LAeq,15min and averaging 
34 LAeq,15min. 

• For the Halloran residence, MAC mine was audible on 7 out of 16 occasions or almost half of the 
time at night, with MAC mine’s contribution ranging from <30 to 38 LAeq,15min and averaging 
31 LAeq,15min. 

• For the Horder residence, MAC mine was not audible at any time over New England Highway 
traffic and Drayton Mine noise. 

It is therefore apparent that the MAN EIS may have overestimated MAC mine noise levels in the 
Antiene area by approximately 5 dBA during the day and by a similar level at the Halloran and Holder 
residences during the night.  A MAC Mine noise contribution below 30 LAeq,period during the day 
and equal to the average measured levels at night is adopted in this assessment for the purposes of 
determining noise amenity criteria. 

 
2.3.2 Antiene Joint User Rail Facility 

Information regarding predicted noise levels from the approved Antiene Joint User Rail Facility is 
available in the Rail Spur EIS prepared by Umwelt in March 2000.  The Rail Spur EIS included an 
assessment of combined noise from the Drayton and Bayswater train loading facilities plus noise from 
locomotives on each loop as loading proceeds.  Figure 4.10 in the Rail Spur EIS shows four Antiene 
residences (Doherty, Duck, Osborn and Skinner) are expected to receive up to 38 LAeq,15min under 
simultaneous worst case operating and weather conditions.  Such conditions are expected to occur for 
approximately 1% of the time.  An average noise level below 30 LAeq,period is adopted in this 
assessment for the purposes of determining amenity criteria. 

 
2.3.3 Other Industrial Developments 

A review of attended noise monitoring results at various Antiene residences, particularly the notes 
taken by monitoring personnel regarding audible sources during each monitoring period, indicates 
other industrial sources such as Liddell and Bayswater Power Stations are not audible or are too low to 
be separately identified over more dominant sources such as road traffic, Drayton Mine and MAC 
Mine.  While it is possible that such sources are occasionally audible at one or more residences, 
available evidence indicates the power stations and other industrial developments contribute well 
below 30 LAeq,15min in all time periods. 

Similarly, other coal mines in the area do not appear in the list of audible sources in the 2005 AEMR 
or Spectrum’s latest noise monitoring report, leading to the assumption that all such sources contribute 
significantly less than 30 LAeq,15min. 
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3 CRITERIA 
3.1 Mining Noise 
3.1.1 Existing Noise Criteria 

Drayton Mine currently operates under a development consent issued by Muswellbrook Shire Council 
on 16th December 2002.  Condition 6.4 of the consent is relevant to this noise assessment and has 
been reproduced below: 

6.4 Noise Control 

6.4.1 Noise Criteria 

(a) The Applicant shall ensure that noise generated by the Project from the date of consent 
until November 2003 does not exceed LAeq(15 minute) 40 dBA after that time the Project 
shall not exceed LAeq(15 minute) 38 dBA at all residences that are not the subject of a 
private agreement between the Applicant and the owner of the residence as to an 
alternative noise limit.  If the Applicant does not reach the November 2003 target of 
LAeq(15 minute) 38 dBA, the Applicant must negotiate with MSC a suitable method of 
achieving that level.  In addition, the Project shall not exceed noise limits of 
LAeq(15 minute) 35 dBA at residents 20, 21 and 22 as identified in Appendix H of the EIS. 

(b) The Applicant shall ensure that noise generated by the Project does not exceed LA1(1 

minute) 38 dBA between the hours of 10am to 7pm Monday to Saturday and 10pm to 8am 
Sundays and Public Holidays at all residences that are not the subject of a private 
agreement between the Applicant and the owner of the residence as to an alternative 
noise limit. 

(c) The Applicant shall ensure that compliance with the LAeq(15 minute) noise limit in 
condition 6.4.1 noise from the premises is to be measured within 30m of the subject 
dwelling, or at such other location as approved by the EPA in writing. 

(d) To determine compliance with the LA1(1 minute) noise limit in condition 6.4.1(b), noise 
from the premises is to be measured within 30m of the subject dwelling, or at such other 
location as approved by the EPA in writing. 

(e) The noise emission limits identified in condition 6.4.1 apply under meteorological 
conditions of: 
• Wind with speeds up to 3m/s at 10m above ground level averaged over the 

respective noise measuring T period; and 
• Temperature inversion conditions of up to 3°C100m. 

6.4.2 Area of Affectation 

 The area of affectation during Mining Operations is defined by demonstrated 
exceedance of LAeq(15 minute) 40 dBA under the following meteorological conditions: 
• Wind with speeds up to 3m/s at 10m above ground level averaged over the 

respective noise measuring T period; and 
• Temperature inversion conditions of up to 3°C100m. 

Noise criteria for this assessment are developed using procedures in DEC’s INP.  The INP 
recommends methods to determine background noise levels in an area and to derive appropriate 
operational noise criteria for an industrial site near noise-sensitive receivers such as residences.  Both 
the intrusive and amenity criteria are normally referred to in each of the day, evening and night time 
periods and are described below. 
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3.1.2 Intrusive Criteria 
Intrusive criteria are set 5 decibels above the Rating Background Level (RBL) in each time period and 
are designed to limit the relative audibility of Drayton Mine.  These criteria can be adjusted by one or 
more ‘modifying factors’ described in Section 4 of the INP, or alternatively the source noise levels can 
be adjusted to consider any modifying factors applicable to those sources. 
Modifying factors apply to specific sources, such as tonal reverse alarms, but do not apply to other 
sources such as a group of haul trucks operating in one area.  As modifying factors do not apply to all 
sources on the site they have been added to source noise levels as required, rather than subtracted from 
the intrusive criteria. 
 
3.1.3 Amenity Criteria 
Amenity limits recommended in the INP depend on existing industrial noise levels, in the absence of 
existing Drayton Mine noise, and the nature of the receiver area.  The amenity limits are designed to 
control the total or cumulative level of industrial noise at a sensitive receiver such as a residence.  
Amenity criteria are set to the amenity limits in cases where limited industrial noise is currently 
received, or to lower levels to ensure the cumulative impact of existing and proposed noise sources 
does not exceed the limit for each time period. 

Antiene properties are considered to be ‘urban’ receivers as defined in Section 2.2 of the INP due to 
the presence of existing industrial noise (primarily from MAC Mine) and ‘through traffic with 
characteristically heavy and continuous traffic flows during peak periods’ from the New England 
Highway.  However, for this assessment, the more conservative ‘rural’ amenity category has been 
adopted for Antiene receivers and the following amenity limits have been adopted: 
• Day 50 LAeq,11hr 
• Evening 45 LAeq,4hr 
• Night 40 LAeq,9hr 

Table 2.2 in the INP recommends corrections to the amenity limits to consider existing sources of 
industrial noise.  The discussion and results presented in Section 3 show MAC Mine noise levels reach 
34 LAeq,15min at the Doherty residence during the night and lower levels at other locations and at 
other time periods.  The Antiene Joint User Rail Facility typically contributes less than 
30 LAeq,period as discussed in Section 2.3.2.  Combined noise from these developments would 
remain below 32 LAeq,period as noise levels from each development vary over the course of a day, 
evening or night.  This worst case level from other industries remains more than 6 dBA below the 
‘rural’ amenity limit in each time period and adjustments to the amenity limits according to Table 2.2 
in the INP would not be required. 

 
3.1.4 Summary of Mining Noise Criteria 

According to INP Application Note 7 “Identifying which of the amenity or intrusive criteria apply” 
and Section 2.4 of the INP, the intrusive criteria become the limiting criteria for each of the day, 
evening or night time periods where they are below the amenity criteria, as compliance with an 
intrusive criterion automatically guarantees compliance with an amenity criterion at the same or a 
higher noise level.  The intrusive criteria therefore become the primary noise criteria for this 
assessment and are shown in Table 6. 

The LAeq,15min intrusive criteria refer to the average noise level produced by Drayton Mine in a 
typical 15 minute period during the day, evening or night.  Many noise sources such as excavators 
operate continuously for days at a time within a small area of the mine while others, such as haul 
trucks, tend to move around the site and produce varying noise levels at each receiver.  Weather 
conditions also tend to vary received noise levels from one 15 minute period to the next and from day 
to day.  These factors mean noise levels from the mine currently vary, and would continue to vary, 
from one time period to the next. 
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The assessment point for each property is defined in the INP as the closest or potentially most affected 
point within 30m of the residence, or at the property boundary if the boundary is closer than 30m from 
the residence. 

Table 6:  Adopted Intrusive Noise Criteria, LAeq,15min, All Periods. 

Receivers Adopted Intrusive Noise 
Criteria, LAeq,15min 

12 K Newton 28 MJ Bird 
14 CH Budd 29 MJ & EJ Wallman 

16 MF & AV Doherty 31 RJ & IA Summerville 
17 BC & SR Page 32 K & KI Cross 

18 SR Page 69 P & K Clifton  
19 CJ & LE Duck  70 BD & B Jones 
23 SJ & J Jackson 71 DW & LM Hunter 
25 PJ & KJ Collins 72 BJ & NH Robertson 
26 RE & ID Baxter 75 EJ & MC Sharman 

27 GHJ & PH de Boer 76 PG Horder 

37 

11 Yarramolong Stud 34 BT & JE Davis 
13 CS Jacobson 35 GM Wilson 

20 RJD & DA Osborn 37 BJ & TL King 
21 WJ Reynolds 42 CJ & TL Smith 

22 RB & LJ Halloran 61 RC & LT Skinner  
33 CL & JA Fisher, CI Dennis 86 Wild Group 

35 

 

3.2 Where Criteria May be Exceeded 
Noise criteria listed in Table 6 should be considered the levels above which some acoustic impact may 
be noticed by residents.  Louder noise levels at a residence do not necessarily imply the noise is 
unacceptable at that residence. 

The INP describes strategies to deal with potential exceedances of the criteria such as: 
• Best practice noise mitigation measures applied to individual plant items and mine operating 

procedures; 
• Adoption of alternative noise criteria based on achievable noise levels and consideration of other 

factors such as social worth attached to the development; 
• Negotiation of offset arrangements with regulators and/or the affected community; and 
• As a last resort, acquisition of properties where the predicted or measured noise impacts are 

considered unacceptable. 

 

3.3 Low Frequency Noise 
Infrasound, or noise at a low frequency that is typically inaudible, cannot strictly be assessed to 
recommended procedures in the INP as such procedures are designed to limit the audibility of an 
industrial source and refer to A-weighted noise levels.  The A-weighting scale is defined in AS 1259 
“Sound level meters” and is intended to approximate the frequency response of the human ear by 
reducing the amplitude, or loudness, of low frequency and high frequency sounds and slightly 
increasing the amplitude of mid-frequency sounds such as speech. 

Infrasound at normal levels is rarely an issue as it is inaudible and cannot be noticed by most people.  
High level infrasound can become an issue as it potentially causes visible movement in light weight 
panels such as window glazing or exposed timber floors and, at greater levels, can cause feelings of 
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unease or nausea.  The effects of infrasound on receivers are not well understood and there are no well 
accepted criteria or assessment strategies to identify and treat potential problems. 

Higher level infrasound is typically produced by large vibrating surfaces such as train wagons and by 
vibrating screens or crushers in coal processing plants.  Vibrating equipment such as screens and 
crushers may produce infrasound by vibrating their supporting structure and adjacent areas of wall 
cladding, although no conclusive evidence has been presented regarding common infrasound 
generation and transmission methods.  In the absence of guidance from well accepted policies, this 
assessment is limited to a review of the current situation and a comparison between the proposed and 
existing situations. 

 

3.4 Sleep Disturbance 
Sleep disturbance potentially occurs when short, sharp sounds that intrude above the ambient level can 
be heard within a bedroom.  Common sources of sleep disturbance include road, air and rail traffic, 
impact sounds from an industrial site, bird calls and neighbour’s voices.  Of these sources, only impact 
sounds originating within Drayton Mine are relevant to this assessment. 

Sleep disturbance criteria are sourced from the State Pollution Control Commission (now DEC) 
Environmental Noise Control Manual (ENCM) which recommends a limit of 15 LA1,1min above the 
background noise level during the hours 10 pm to 7 am or to 8 am on Sundays and public holidays.  
According to DEC, this sleep disturbance criterion does not apply to the day and evening periods 
while maximum levels of road traffic noise are assessed to alternative criteria described in the ECRTN.  
While noise levels and character capable of causing sleep disturbance are not well understood at 
present, this conservative criterion is the most widely accepted for situations of this type.  Sleep 
disturbance criteria based on the adopted night background noise levels listed in Section 2.2 and Table 
4 of this report are: 
• 47 LA1,1min at residences with an adopted background noise level of 32 LA90,15min; and 
• 45 LA1,1min at residences with an adopted background level of 30 LA90,15min. 

According to the ENCM, sleep disturbance is assessed at a point 1 m outside the potentially most 
affected bedroom window of a residence. 

 

3.5 Blast Noise and Vibration 
Noise and vibration criteria are recommended in Chapter 154 of the ENCM while more recent criteria 
are listed in the ANZECC publication “Technical basis for guidelines to minimise annoyance due to 
blasting overpressure and ground vibration”.  The two policies contain similar recommendations in 
most respects, particularly with regard to noise and vibration limits which are: 
• Overpressure 115 dBL, and 
• Ground vibration  5mm/s Peak Particle Velocity (PPV). 

Both policies recognise that blast effects cannot alway be controlled accurately and allow higher limits 
of 120 dBL and 10 mm/s PPV for up to 5% of the total number of blasts on a site in a 12 month 
period.  These blast criteria are the same as current criteria applied to blasts at Drayton Mine. 

 

4 ASSESSMENT 
4.1 Calculation Procedure 
Proposed mining noise levels have been calculated using RTA Technology’s Environmental Noise 
Model (ENM) software.  ENM is a general purpose noise modelling package that combines terrain and 
noise source information with other input parameters such as weather conditions to predict noise levels 
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at specific receiver locations or as contours over a defined receiver area.  It is recognised in NSW as 
the most appropriate choice for situations involving complex topography and a large number of 
individual noise sources and where a detailed assessment of the effects of atmospheric conditions on 
noise propagation is required. 

The standard ENM package includes data input modules to allow terrain and noise source information 
to be entered and amended, plus an initial setup page containing terrain and source lists and modelled 
weather conditions for each scenario.  All terrain and source files were prepared for this assessment 
using a combination of AutoCad and Excel based data then automatically converted to ENM format 
terrain and source files using specially prepared software.  All outputs were obtained using ENM’s 
standard sectioning and contouring algorithms, although many noise contour figures presented in this 
report are the outer envelopes of two sets of noise contours prepared under different wind conditions 
as described in Section 4.2 of this report.  All noise contour figures are presented in Appendix A. 

 

4.2 Weather Conditions 
4.2.1 General Discussion 

Parameters such as air temperature, relative humidity, wind speed profile and vertical temperature 
gradient can influence noise levels at distances of greater than a few hundred metres from a source, 
while such effects are not significant at much shorter distances. 

It is commonly understood that winds tend to ‘blow’ noise and increase received levels downwind 
from a source.  The actual noise enhancement mechanism is related to bending or refraction of sound 
rays as they pass from one wind speed zone to another or, in real cases, as they pass through a 
gradually changing wind speed profile.  Sound rays travelling in the same direction as the wind tend to 
bend towards the ground, while those travelling against the wind tend to be refracted away from the 
ground.  The average radius of curvature of each sound ray can be calculated if the wind speed profile 
is known. 

Wind speeds tend to increase with height in a non-linear fashion, requiring all important wind speed 
measurements to be taken at a standardised height of 10m above the ground.  The wind speed profile, 
or the variation of wind speed with height, varies depending on the average roughness of the ground 
surface and near major changes in ground elevation such as hills and valleys.  The actual wind speed 
and direction varies in a complex way over Drayton Mine and surrounding areas and it would be very 
difficult to accurately measure or model this situation for a single point in time.  This high difficulty 
level substantially increases when variations in wind conditions over time are considered. 

A less complex approach is adopted for noise assessment purposes.  This approach assumes a standard 
wind speed profile occurs over the entire site, resulting in a more easily determined radius of curvature 
for sound rays that only depends on the wind speed and whether the sound rays are travelling 
downwind, upwind or at an angle to the wind direction. 

It is also commonly understood that temperature inversions tend to increase noise levels at some 
distance from a source.  A temperature inversion occurs when air near the ground is cooler than the air 
above, which primarily occurs during the night or to a lesser extent during cloudy days.  Sunny days 
allow the sun to heat the ground surface which disperses an inversion and creates the opposite effect, 
known as a temperature lapse.  As cool air is denser than warm air, sound rays are refracted towards 
the cooler air which is towards the ground for an inversion or away from the ground for a lapse.  This 
effect is the most important reason why sound carries better at night. 

Cool air, being heavier, tends to run down hills and pool in valleys.  The depth of cool air settling in a 
valley tends to increase during the night, particularly in winter.  In most cases the cold air mass moves 
down the valley towards the ocean, creating a ‘drainage flow’.  While water is much heavier than air 
and faithfully follows the lowest path along the valley, cool air is only marginally heavier than warm 
air and the moving cool air mass tends to spill out over the width of the valley floor.  The speed of this 
movement depends on site conditions but is typically in the range 1 m/s to 2 m/s. 
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The wind speed and direction during a calm night therefore varies depending on the direction of the 
main valleys in the area and can be vastly different over various areas of a site.  The depth of any cool 
air flows vary depending on terrain conditions.  As for gradient winds discussed above, it would be 
very difficult to measure and model air temperatures and flows over the entire site for a particular 
point in time and it would be more difficult to model the situation as it changes with time. 

A simpler situation is considered for noise modelling, in which a constant temperature gradient above 
ground level is assumed over the entire site and surrounds.  A constant temperature gradient allows an 
average radius of curvature for sound rays to be determined and, in this case, the radius of curvature is 
assumed to apply in all directions from the source.  Drainage flows associated with temperature 
inversions are modelled as a wind speed and direction at an assumed height of 10m above the ground, 
where relevant. 

Currently available noise modelling software assumes the separate radii of curvature due to winds and 
inversions have a similar effect on noise propagation and can combine or cancel each other depending 
on wind direction and relative strength.  For the noise modelling software, sound ray curvature due to 
an inversion is the same as curvature downwind from a source provided the radii of curvature are the 
same.  Greatest sound ray curvature occurs downwind from a source during inversion conditions, as 
these effects are cumulative. 

This discussion highlights the difficulty of modelling exact weather conditions that occur in the area 
from time to time.  DEC recognises this difficulty and has developed a general assessment procedure 
for the purpose of noise modelling, as described in the INP, which is intended to represent most real 
situations for most of the time.  Essentially, in cases where such weather effects occur for 30% of the 
time or more in any season or time period, the INP recommends the following weather effects are 
modelled: 
• A 3°C/100m inversion during the night plus a 2m/s drainage flow from source to receiver where 

the source is on higher ground; or 
• A 3m/s gradient wind from source to receiver. 

 
4.2.2 Wind Analysis 

A detailed review of weather conditions that occur in this area has previously been carried out by 
HLA-Envirosciences in 2002 to determine the effect of various weather conditions on noise 
propagation from Drayton Mine.  HLA determined dominant winds tend to occur from the south east 
and north west during all time periods and seasons, with only occasional winds from other directions.  
Similar conclusions can be drawn from weather data presented in the air quality assessment in this EA.  
Environmental noise levels have therefore been predicted in this assessment during a south-easterly or 
north-westerly breeze. 

 
4.2.3 Temperature Inversions 

HLA-Envirosciences completed an analysis of temperature inversions in 2002 and concluded 
inversions occurred in this area for approximately 20% to 25% of the time.  This conclusion would 
result in temperature inversions not being considered in this noise assessment. 

Appendix F of the INP, which provides estimated inversion occurrence data for the Hunter Valley, 
suggests inversions occur in this area for 30% to 40% of the time during the night in winter based on 
an analysis of local topography.  While the estimates in Appendix F are acknowledged to be 
approximate, this assessment includes the INP default inversion strength of 3°/100m in order to remain 
conservative and consistent with previous assessments. 

A detailed inspection of topography in the area north of Drayton Mine shows a low ridge separating 
the Ramrod Creek catchment from the Antiene residential area, extending at least 10 m above a direct 
line of sight from mining areas to residences.  This ridge would have little effect on gradient winds, at 
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least for the purposes of this assessment, but would prevent cold air drainage flows from causing a 
source to receiver breeze associated with a temperature inversion during the night.  The INP default of 
a 2 m/s drainage flow from source to receiver, normally associated with an inversion where the source 
is on higher ground, has therefore not been included in this assessment. 

 
4.2.4 Weather Conditions Summary 

Results from the weather analysis in the air quality section of the EA and previous analysis completed 
by HLA-Envirosciences indicate the following prevailing weather conditions are appropriate for this 
assessment: 
• Day 3m/s winds from the south east or north west, 

  25°C air temperature, 
  60% relative humidity, and 
  -2.0°C/100m lapse representing a typical sunny day. 
• Evening 3m/s winds from the south east or north west, 

  15°C air temperature, 
  70% relative humidity, and 
  -1.0°C/100m lapse representing adiabatic conditions. 
• Night inversion 3°C/100m temperature inversion 

  10°C air temperature, 
  80% relative humidity, and 
  No wind 

Experience in the Hunter Valley area suggests specific weather conditions, particularly non-linear 
temperature gradients or irregular wind speed profiles, can cause additional increases in received noise 
levels in one or more directions but such events do not occur regularly and cannot be predicted with 
currently available models.  Potentially higher noise levels during times of more extreme noise 
enhancement would occur occasionally but would be managed according to Drayton Mine’s current 
procedures and practices. 

 

4.3 Operational Noise Sources 
Drayton Mine relies on a number of items of fixed and mobile equipment to uncover, extract, process 
and transport coal.  Noise levels from all significant noise generating equipment were measured by 
HLA-Envirosciences in 2002 while noise levels from selected items including coal crushers and the 
Coal Treatment Unit (CTU) were remeasured by Spectrum Acoustics in 2006.  Additional noise 
measurements were taken on the site during preparation of this report. 

 
4.3.1 Coal Handling Plant 

The Project includes replacement of the existing rotary breaker with a new secondary sizer combined 
with a bypass screen, in order to improve coal quality and throughput.  All noise model results include 
a typical sound power level for the secondary sizer and exclude the existing rotary breaker.  As 
proposed equipment would be quieter than the breaker, this change to the mine design is expected to 
provide an acoustic benefit to residents.  The Project also includes additional coal processing 
equipment within the CTU, although this equipment is expected to produce insignificant noise 
compared to existing coal processing plant. 

Two new portal reclaimers are proposed to be used on the existing stockpile area, in conjunction with 
the two existing bucket wheel reclaimers, to provide more flexible stockpile options and allow 
stockpile blending.  A third reclaimer is proposed for a new domestic coal stockpile located east of the 
existing domestic stockpile as further described in the EA.  This stockpile would also include a stacker 
and associated conveyors. 
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A new ROM stockpile is proposed in an area south of the workshop, as further described in the EA.  
The stockpile would be operated by truck and loader and used when ROM coal cannot be deposited 
directly into the hopper.  As preliminary noise modelling showed truck and loader operation in this 
area of the site may cause a noise issue, this stockpile would include noise walls or bunds to minimise 
noise levels at residential receivers. 

Sound power levels produced by all significant coal processing equipment have been measured by 
HLA-Envirosciences in 2002 and Spectrum Acoustics in 2006.  Additional noise measurements 
around specific items of equipment were taken in 2007 during preparation of this report, primarily to 
identify opportunities for noise control. 

 
4.3.2 Mobile Machines 

The Project includes progressive replacement of some existing haul trucks with new, larger trucks.  
Preliminary noise modelling based on typical sound power levels produced by a standard truck 
indicated noise control measures would be required to achieve compliance with the adopted noise 
criteria, primarily due to the proposed North Pit progressing closer to Antiene receivers and the 
relatively exposed haul roads associated with pre-stripping activities in the North Pit.  Predicted noise 
levels presented in this report include upgraded exhaust silencers on all trucks although, in practice, an 
existing or standard truck can be used to transport overburden from the South Pit without significantly 
affecting residential noise levels. 

There are no haul trucks of the type proposed at Drayton that have previously been fitted with 
upgraded exhaust silencers but no other noise control components such as radiator louvres.  The sound 
power level of a standard, untreated machine has therefore been reduced by 5 dBA in the 31Hz to 
250Hz octave bands in the case of a truck travelling uphill, while a truck travelling along flat ground 
has been modelled with a sound power level reduced by 3 dBA in the same octave bands, as shown in 
Table 7.  Sound power levels from a standard Hitachi EH4500 truck are based on measurement data 
taken by Sound Control Pty Ltd on Anglo Coal’s Callide Mine in Queensland.  Sound power levels for 
other mobile machines are derived from measurements taken by HLA-Envirosciences in 2002 or more 
recently by Spectrum Acoustics in 2006. 

Table 7:  Proposed Haul Truck Sound Power With Exhaust Silencer Upgrade. 

Sound Power Level, dBL re 1pW * Total Plant and Equipment 
31.5 63 125 250 500 1k 2k 4k 8k Lin A 

Truck uphill (standard) 120 116 124 123 120 114 113 106 99 128.7 121.4
Silencer upgrade   -5   -5   -5   -5   -3   -1    0    0   0   -4.2   -2.0 
Truck uphill (modelled) 115 111 119 118 117 113 113 106 99 124.5 119.4
Truck flat ground (standard) 121 122 124 122 117 106 107 104 96 128.8 118.2
Silencer upgrade   -3   -3   -3   -3   -1    0    0    0   0   -2.2   -1.4 
Truck flat ground (modelled) 118 119 121 119 116 106 107 104 96 126.0 116.8
* dBL means unweighted, as opposed to A-weighted, noise levels.  Total dBL and dBA sound power levels are 

shown in the last two columns in the Table. 

 
4.3.3 Sound Power Levels 

Equipment sound power levels included in the noise model are listed in Table 8. 
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Table 8:  Modelled Noise Sources and Sound Power Levels. 

Sound Power Level, dBL re 1pW * Total Plant and Equipment 
31.5 63 125 250 500 1k 2k 4k 8k Lin A 

Dragline 102 100  98  91  93  94  89  82  56 105.9 97.0 
Excavator EX5500 124 125 121 116 115 116 113 110 103 129.2 120.2
Excavator EX3500 122 124 120 114 110 112 112 106 102 127.6 117.3
Loader L1400 124 121 119 114 109 113 111 104 100 127.2 117.0
Loader L1100 121 117 122 113 107 108 109 103  96 125.8 114.6
Dozer D11 120 121 121 111 111 110 108 107 101 126.0 115.7
Dozer D10 120 121 121 111 111 110 108 107 101 126.0 115.7
Drill 104  96 115 106 112 111 111 109  96 119.4 116.8
Truck 789 uphill 115 111 119 118 117 113 113 106  99 124.5 119.4
Truck 789 flat ground 118 119 121 119 116 106 107 104  96 126.0 116.8
Grader 114 115 117 115 112 102 103 100  92 122.0 112.8
Water cart 116 117 119 117 114 104 105 102  94 124.0 114.8
Rubber tyred dozer 121 117 122 113 107 108 109 103  96 125.8 114.6
Primary sizer 114 108 109 107 107 103  98  92  84 117.2 108.0
Secondary sizer 112 108 105 104 104  99  92  83  71 115.0 104.3
Tertiary sizer 118 111 112 111 112 112 109 103  94 121.6 115.9
Transfer station 114 111 110 101 101  98  95  87 76 117.1 103.4
Transfer to overland conv  91  95  96  91  90  89  85  82  71 100.8 93.4 
CTU north face 110 105 105 105 105 105 104 100  91 114.7 109.9
CTU west face 116 112 107 105 101 103 103  91  80 118.4 107.8
Existing reclaimer 100  99 107 106 105 103  98  99  85 112.4 107.8
New reclaimer 105 105 103 100 100  98  96  91  83 110.6 103.0
Stockyard conveyor 400m 122 113 110 102  98  97  96  91  84 122.8 103.1
Overland conveyor 400m 100 101 105 105 108 105 101  95  84 112.9 109.4
Train loadout 110 100  97  97  98  99 101 100  94 112.0 106.3
* dBL means unweighted, as opposed to A-weighted, noise levels.  Total dBL and dBA sound power levels are 

shown in the last two columns in the Table. 

 

Noise sources that regularly travel across various areas of the site, particularly including haul trucks, 
were typically modelled in a number of locations along a haul route for a representative proportion of 
the time at each location.  For example, a haul road carrying a fleet of four trucks would often have 
one truck either being loaded or dumping while the other three trucks travel along the route.  In this 
situation the three moving trucks would typically be modelled as twelve sources producing noise for 
25% of the time each, for a total sound power level equal to three trucks for 100% of the time.  In 
some cases other time proportions, such as 50% or 33%, have been used for mobile machine noise 
sources.  This strategy has been adopted to more accurately represent the average (LAeq) noise level 
from constantly moving noise sources, particularly where some sections of the haul route are closer to 
some residences or more exposed than other sections. 

The dragline generally works alone, or with a dozer.  In contrast, an excavator or front end loader 
generally works with a fleet of trucks to transport overburden or coal.  The combined sound power 
level of an excavator and truck fleet is significantly higher than the sound power level produced by a 
dragline and dozer.  For these reasons, the dragline has been modelled in the South Pit to allow the 
louder truck fleet to be modelled in the North Pit closest to receivers.  It should be noted that the 
dragline can operate in the North Pit when required. 
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4.4 Mobile Equipment Fleet 
The existing fleet includes production units such as drills, the dragline, dozers, loading units and 
trucks.  Ancillary units include water carts, graders, lighting sets and personnel carriers in the form of 
four wheel drive cars.  A relatively small number of additional mobile machines would be required to 
produce up to 8 Mtpa of ROM coal, as shown in Table 9. 

Table 9:  Existing and Proposed Mobile Plant Fleet. 

Number of Items of Each Type 
Existing Proposed Mobile Plant 

(or equivalent) 2006 2007 Year 1 Years 2 - 10 
Dragline BE1370W 1 1 1 1 
Hitachi excavator EX5500 2 2 3 3 
Hitachi excavator EX3500 1 1 1 1 
Drill (various) 3 4 4 4 
Cat 789B/C truck 23 23 11 11 
Trucks (280 t or equivalent) 0 5 14 14 
Tracked Dozer D11 8 8 11 11 
Tracked Dozer D10 1 1 1 1 
Loader L1400 1 1 1 1 
Loader 992/L1100 2 2 2 2 
Rubber tyre dozer 834/854/690 2 3 3 3 
Scraper 637D 1 1 1 1 
Water cart 773/777 3 3 2 2 
Water cart 785 0 0 1 1 
Grader 16H 3 4 4 4 

Total mobile machines 51 59 60 60 

 

All noise model results include the equipment numbers listed in Table 9 for the 8 Mtpa case.  
Environmental noise levels would be slightly lower if less than this annual production rate is achieved 
in any time period. 

 

4.5 Noise Control Measures 
Preliminary noise modelling indicated potential exceedances of the intrusive criteria and initiated an 
investigation into feasible noise control and mitigation measures that could be incorporated into the 
Project.  Various options were modelled to determine the level of noise control that could be achieved.  
Control measures were considered by Anglo Coal in terms of practicality, cost and other effects on the 
Project or on normal operation of the mine.  This iterative process resulted in the lowest possible noise 
levels consistent with efficient operation of the Project, at a significant but acceptable additional cost.  
The following noise control or management measures have been adopted by Anglo Coal as part of the 
Project and have been incorporated into the noise model and mine plan: 
• Only one loading unit (excavator or front end loader) would work in the North Pit during the 

evening or night, primarily to minimise exposed truck movements associated with overburden or 
coal haulage from the North Pit; 

• North and East Pit overburden trucks would dump in shielded locations during the evening and 
night; 

• North Pit prestrip haul roads would be shielded by the pit walls or a berm in the direction of 
residences, at least during the evening and night; 
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• Loading units within the North Pit prestrip area would be located in a shielded area below the 
natural surface during the evening and night; 

• The coal haul road from the South Pit would be realigned to the lowest possible elevation, with 
minimal long straight sections of road directly in line with a residence and effective shielding 
with earth berms along the sides of the road where possible; 

• The proposed ROM stockpile south of the workshop would have a 5 m wall or equivalent berm 
on the northern side and returned along part of the eastern and western sides to minimise noise 
from the loader and trucks working on the stockpile; 

• A 4 m berm and/or wall would be constructed along the eastern side of the coal haul road from 
the ROM stockpile to meet the existing ROM hopper wall, including returns along side roads to 
minimise the effect of gaps in the barrier; 

• A sound power limit of 103 dBA each for the three new reclaimers and one ROM coal stacker; 
• Steel sheeting would be installed on the northern face of the secondary crusher building after 

removal of the rotary breaker and installation of the new screen and crusher; and 
• Upgraded exhaust mufflers on some trucks with the exception of the South Pit overburden fleet; 

 

4.6 Predicted Mining Noise Levels 
Operational noise levels have been modelled for representative operating scenarios, time periods and 
weather conditions.  Noise contour figures are included in Appendix A while a summary of results to 
each residence is presented in Table 10 for neutral weather conditions and in Table 11 for prevailing 
weather conditions.  Results in bold font highlight predicted noise levels over the conservative 
intrusive noise criteria. 
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Table 10:  Predicted Received Noise Levels, Neutral Weather Conditions, LAeq,15min 

Predicted Received Noise Levels, LAeq,15min 
Year 1 Year 5 Year 10 Receivers 

Day Even Night Day Even Night Day Even Night 

Adopted 
Noise 

Criteria 
11 Yarramolong Stud <30 <30 <30 <30 <30 <30 <30 <30 <30 35 
12 K Newton <30 <30 <30 <30 <30 <30 <30 <30 <30 37 
13 CS Jacobson <30 <30 <30 <30 <30 <30 <30 <30 <30 35 
14 CH Budd 31 30 32 31 30 32 <30 30 31 37 
16 MF & AV Doherty 32 32 33 32 32 33 31 31 33 37 
17 BC & SR Page <30 <30 30 30 <30 30 <30 <30 30 37 
18 SR Page 30 30 31 30 30 31 <30 <30 30 37 
19 CJ & LE Duck 31 31 32 32 31 32 30 30 32 37 
20 RJD & DA Osborn 31 30 32 32 30 32 30 30 31 35 
21 WJ Reynolds <30 <30 <30 <30 <30 <30 <30 <30 <30 35 
22 RB & LJ Halloran 30 <30 30 31 <30 30 <30 <30 30 35 
23 SJ & J Jackson <30 <30 <30 <30 <30 <30 <30 <30 <30 37 
25 PJ & KJ Collins <30 <30 <30 <30 <30 <30 <30 <30 <30 37 
26 RE & ID Baxter <30 <30 <30 <30 <30 <30 <30 <30 <30 37 
27 GHJ & PH de Boer 30 30 31 30 30 31 <30 <30 30 37 
28 MJ Bird 30 30 32 31 30 32 <30 30 31 37 
29 MJ & EJ Wallman <30 <30 <30 <30 <30 <30 <30 <30 <30 37 
31 RJ & IA Summerville <30 <30 <30 <30 <30 <30 <30 <30 <30 37 
32 K & KI Cross 30 30 32 31 30 31 <30 30 31 37 
33 CL, JA Fisher <30 <30 30 <30 <30 <30 <30 <30 <30 35 
34 BT & JE Davis <30 <30 <30 <30 <30 <30 <30 <30 <30 35 
35 GM Wilson <30 <30 <30 <30 <30 <30 <30 <30 <30 35 
37 BJ & TL King <30 <30 <30 <30 <30 <30 <30 <30 <30 35 
42 CJ & TL Smith <30 <30 <30 <30 <30 <30 <30 <30 <30 35 
61 RC & LT Skinner 32 31 32 32 31 32 31 30 31 35 
69 P & K Clifton 31 32 33 32 31 33 30 31 33 37 
70 BD & B Jones 32 32 33 32 32 33 30 32 33 37 
71 DW & LM Hunter 32 32 33 32 32 33 31 32 33 37 
72 BJ & NH Robertson 34 35 36 34 34 36 33 34 36 37 
75 EJ & MC Sharman 32 33 34 32 32 33 31 32 33 37 
76 PG Horder 33 34 35 33 33 35 32 34 35 37 
86 Wild Group 30 31 32 30 30 31 <30 30 31 35 

Noise contour figure in 
Appendix A 1 2 3 4 5 6 7 8 9  

 

Table 10 indicates predicted noise levels under neutral weather conditions are expected to remain 
within adopted noise criteria in all time periods.  Many assessed residences are expected to receive 
mining noise levels below the existing background noise level, implying mining noise would be 
inaudible or perhaps just audible in the distance for much of the time. 
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Table 11:  Predicted Received Noise Levels, Prevailing Weather Conditions, LAeq,15min 

Predicted Received Noise Levels, LAeq,15min 
Year 1 Year 5 Year 10 Receivers 

Day Even Night Day Even Night Day Even Night 

Adopted 
Noise 

Criteria 
11 Yarramolong Stud 34 34 33 34 33 32 32 32 32 35 
12 K Newton 35 36 36 36 35 35 34 35 35 37 
13 CS Jacobson 35 36 34 36 36 34 35 34 33 35 
14 CH Budd 38 39 38 40 39 37 38 39 38 37 
16 MF & AV Doherty 40 41 39 41 41 39 40 41 39 37 
17 BC & SR Page 37 38 36 37 37 36 36 37 36 37 
18 SR Page 38 39 38 38 39 37 37 38 37 37 
19 CJ & LE Duck 40 40 39 40 40 39 39 40 39 37 
20 RJD & DA Osborn 39 40 39 39 39 39 38 39 39 35 
21 WJ Reynolds 37 38 38 38 38 37 36 37 37 35 
22 RB & LJ Halloran 37 38 38 38 38 38 36 37 37 35 
23 SJ & J Jackson 34 34 34 34 34 33 32 33 33 37 
25 PJ & KJ Collins 35 37 37 36 36 36 34 35 35 37 
26 RE & ID Baxter 35 37 38 36 36 38 34 36 37 37 
27 GHJ & PH de Boer 35 37 39 36 36 39 34 36 38 37 
28 MJ Bird 34 37 40 35 36 39 33 36 39 37 
29 MJ & EJ Wallman 34 35 36 34 34 35 32 33 34 37 
31 RJ & IA Summerville 33 35 37 34 34 36 32 34 35 37 
32 K & KI Cross 31 34 40 32 33 39 30 33 39 37 
33 CL, JA Fisher 30 33 38 31 32 37 <30 32 36 35 
34 BT & JE Davis <30 31 36 <30 30 35 <30 <30 34 35 
35 GM Wilson <30 31 35 30 30 35 <30 30 34 35 
37 BJ & TL King <30 30 35 <30 <30 34 <30 <30 33 35 
42 CJ & TL Smith <30 <30 31 <30 <30 32 <30 <30 31 35 
61 RC & LT Skinner 38 40 39 39 39 39 37 39 39 35 
69 P & K Clifton 35 37 41 35 37 41 34 36 40 37 
70 BD & B Jones 34 36 41 35 36 41 33 36 40 37 
71 DW & LM Hunter 33 35 41 34 35 40 32 35 40 37 
72 BJ & NH Robertson 35 37 42 36 37 42 34 36 42 37 
75 EJ & MC Sharman 33 35 41 34 35 40 32 34 40 37 
76 PG Horder 34 36 42 35 36 41 33 35 42 37 
86 Wild Group 30 31 38 31 31 38 30 31 38 35 

Noise contour figure in 
Appendix A 10 11 12 13 14 15 16 17 18  

 

Table 11 indicates 23 residences are expected to receive noise levels over the adopted intrusive noise 
criteria in at least one assessed year and time period, under prevailing weather conditions.  Four 
residences are expected to receive noise levels up to 5 dBA above the criterion. 

Mining noise levels vary from one 15 minute period to the next, mainly due to variations in mobile 
equipment locations and weather conditions.  A variation of at least 5 dBA over the course of a day, 
evening or night period would be a common occurrence and would result in the average noise level 
over a day, evening or night being at least 3 dBA lower than the loudest 15 minute period.  A 
predicted noise level of up to 42 LAeq,15min during the night at two residences is therefore likely to 
result in an amenity level of less than 40 LAeq,9hr so no exceedances of the amenity criterion are 
likely to occur. 
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4.6.1 Mining Noise Summary 

Results presented in Section 4.6 indicate predicted noise levels are likely to remain within appropriate 
noise criteria at all residential properties during neutral and noise reducing weather conditions, which 
occur for a significant proportion of the time.  A total of 23 assessed residences are expected to receive 
noise levels over the adopted intrusive criterion, as shown in Table 12 with receivers listed in 
approximate order of decreasing noise impact. 

Table 12:  Predicted Exceedances of Adopted Intrusive Criteria, LAeq,15min 

Predicted Exceedance, LAeq,15min Receivers Day Evening Night 
Maximum 

Exceedance 
72 BJ & NH Robertson 
76 PG Horder 

- - 5 dBA 

20 RJD & DA Osborn 
61 RC & LT Skinner Up to 4 dBA Up to 5 dBA Up to 4 dBA 

5 dBA 

69 P & K Clifton 
70 BD & B Jones 
71 DW & LM Hunter 
75 EJ & MC Sharman 

- - Up to 4 dBA 

16 MF & AV Doherty Up to 4 dBA Up to 4 dBA Up to 2 dBA 

4 dBA 

22 RB & LJ Halloran 
21 WJ Reynolds Up to 3 dBA Up to 3 dBA Up to 3 dBA 

28 MJ Bird 
32 K & KI Cross 
33 CL, JA Fisher 
86 Wild Group 

- - Up to 3 dBA 

19 CJ & LE Duck Up to 3 dBA Up to 3 dBA Up to 2 dBA 
14 CH Budd Up to 3 dBA Up to 2 dBA Up to 1 dBA 

3 dBA 

27 GHJ & PH de Boer - - Up to 2 dBA 
18 SR Page Up to 1 dBA Up to 2 dBA Up to 1 dBA 2 dBA 

26 RE & ID Baxter 
34 BT & JE Davis - - Up to 1 dBA 

13 CS Jacobson Up to 1 dBA Up to 1 dBA - 
17 BC & SR Page - Up to 1 dBA - 

1 dBA 

 

Table 12 indicates four residences are expected to receive a significant noise impact of up to 5 dBA 
above the intrusive noise criterion during one or more time periods under prevailing weather 
conditions.  Of these four, predicted noise levels at the Horder and Robertson properties are slightly 
over 42 dBA and have been rounded down to the nearest decibel, while predicted noise levels at the 
Osborn and Skinner properties are under 40 dBA and have been rounded up.  The worst case predicted 
noise level for all years and time periods is shown in Figure A19 in Appendix A. 

A total of thirteen residences are predicted to receive a moderate noise impact of 3 to 4 dBA above the 
intrusive criteria, while a further six residences are expected to receive a minor noise impact of up to 
2 dBA above the intrusive criteria.  All other residences that are not listed in Table 12 are expected to 
receive noise levels within the adopted noise criteria during all time periods. 

Predicted noise levels include proposed noise mitigation measures listed in Section 4.5 and represent 
worst case operation of the Project with all equipment operating under noise enhancing weather 
conditions.  While this situation would probably occur occasionally, noise levels are expected to be 
lower than the predicted levels for much of the time. 
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4.7 Low Frequency Noise 
The existing Drayton CHP includes a number of items of equipment that have the potential to produce 
significant low frequency noise.  Examples of such equipment include the primary and tertiary 
crushers, bypass screens on the tertiary crusher and other screens within the CTU and centrifuges 
within the CTU.  Of these sources, screens and centrifuges on other Hunter Valley mine sites have 
previously been suspected of producing noticeable low frequency noise and vibration at certain 
residences, with claimed symptoms ranging from feelings of unease and nausea to rattling windows 
and moving ornaments on shelves. 

The Project includes installation of a new low speed secondary crusher and bypass screen, a new low 
speed tertiary crusher, modifications to bypass screens, a new fine coal processing circuit including a 
centrifuge and reject screen, a thickener and belt press filter.  The new crushers would be low speed 
units so are unlikely to produce higher noise and vibration levels than existing equipment, while the 
new fines centrifuge and screen would produce similar noise levels, including the low frequency 
component, as existing units.  The proposed thickener and belt press filter are not capable of producing 
significant low frequency noise.  It is clear from the above discussion that all proposed modifications 
to the CHP are unlikely to increase low frequency noise above current levels. 

Available evidence suggests low frequency noise from Drayton Mine is not currently perceptible at 
any residence, based on the lack of complaints over time and failure of the community to raise low 
frequency noise as an issue when consulted on the Project.  With existing acceptable levels and no 
expected increase in low frequency noise levels due to the Project, future low frequency noise levels 
are expected to remain imperceptible at all residences and no specific mitigation measures are 
recommended. 

 

4.8 Sleep Disturbance 
Disturbance to sleep can occur when a short, sharp noise is clearly audible over the background noise 
level.  While the background noise level to be considered is the level that exists at the time the noise is 
audible, this level is difficult to predict and the adopted background noise levels shown in Section 2.2 
of the report have been used to determine sleep disturbance criteria. 

Noise sources that have the potential to disturb a resident’s sleep include: 
• Dragline bucket impacts; 
• Track noise from a dozer operating in reverse; 
• Reverse alarms on mobile machines; 
• Start alarms on ‘fixed’ equipment including conveyors, stackers and reclaimers; and 
• Impact sounds from material dropping into the ROM hopper. 

These sources occur occasionally on the existing site and do not appreciably affect average (or LAeq) 
noise levels due to their short duration.  A review of Spectrum’s noise monitoring report for the 
September 2006 survey indicates maximum noise levels up to 46 LA1,1min at the de Boer and 
Halloran residences were attributed to Drayton Mine, although these events occurred before 10pm 
which is outside the generally accepted ‘night’ period.  Based on the results in the Spectrum report it is 
clear that maximum noise levels do approach the sleep disturbance criterion at times, although the 
report does not identify the source of each audible event. 

Noise management measures to control intrusive noise, including limited night operation in the North 
Pit and additional shielding for trucks and other equipment as described in Section 4.5, would also 
reduce maximum noise levels from extraction, loading and haulage units.  Maximum noise levels from 
start alarms and other sources within the CHP, including dumping coal into the ROM hopper, would 
not change as a result of the Project.  If anything, ROM hopper impact noise would reduce with 
increased annual coal production, as the hopper is less likely to be empty when a truck deposits coal 
into the hopper. 
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An inspection of detailed noise model results to closest residences indicates received noise levels from 
a haul truck are in the range 30 to 35 LAmax, depending on the truck’s location and operating 
conditions, under prevailing weather conditions.  Maximum sound power levels from dragline bucket 
impacts and similar sources vary from one event to the next but are typically in the range 120 to 
130 LAmax, or up to 12 dBA above the sound power level produced by a truck operating at full 
power.  Maximum noise levels in the range 37 to 47 LAmax would therefore occur at closest 
residences, which is consistent with Spectrum’s noise monitoring results and generally within the sleep 
disturbance criterion.  Occasional minor exceedances of the criterion may occur but can be minimised 
by management measures such as regular operator training and care to avoid potentially noisy 
operating practices at night. 

Based on existing noise levels and the comments and calculations above, minor exceedances of the 
sleep disturbance criterion may occur occasionally but the existing situation is unlikely to change as a 
result of the Project. 

 

4.9 Rail Traffic Noise 
To facilitate the export of its saleable coal, Drayton relies on the separate Development Consent 
granted by the Minister for (then) Urban Affairs and Planning (DUAP) in November 2000 for the 
existing Drayton Rail Loop and Antiene Rail Spur (Antiene Rail Spur DA). The supporting document 
to the Antiene Rail Spur DA is the Antiene Joint User Rail Facility Environmental Impact Statement 
(Antiene Rail Spur EIS) (Umwelt, 2000).  

The Antiene Rail Spur DA authorises the loading and transport of up 7 Mtpa of Drayton saleable coal 
and 13 Mtpa of Mt Arthur Coal saleable coal along the Antiene Rail Spur to the Main Northern 
Railway .  This approval will continue to be relied upon and exercised by Drayton for the haulage of 
its Product coal to the Port of Newcastle. 

As part of the Antiene Rail Spur EIS, Wilkinson Murray completed a Noise and Vibration Impact 
Assessment to consider rail traffic noise associated with the Antiene Rail Spur (Appendix F). The 
assessment utilised noise monitoring data of the Drayton rail load out bin and ENM modelling 
software to predict noise levels from the Antiene Rail Spur. Appropriate noise criteria were presented 
in the Noise and Vibration Impact Assessment in accordance with the ENCM. 

The Noise and Vibration Impact Assessment indicated compliance with the relevant noise criteria 
would be achieved if the following noise mitigation measures were implemented: 
• An enclosure around the Bayswater train loading point; 
• A cover over the northern side of the Bayswater conveyor; 
• An enclosure around the conveyor feed chute; 
• Best practise noise control for Bayswater and Mt Arthur North haul trucks; 
• Best practise noise control for dozers on the Bayswater and Mt Arthur North coal stockpile; 
• An enclosure around the Bayswater conveyor drive; 
• A barrier along the northern side of the rail line over the eastern Thomas Mitchell Drive bridge; 
• A barrier along the northern side of the rail line from the Bayswater loadout bin, across the 

western Thomas Mitchell Drive bridge to the cutting at chainage 6600;  
• Construct both rail over road bridges using concrete rather than steel; and 
• Cladding the northern side of the Drayton Coal Handling Facility, extending from ground level to 

the top of both rail loading bins. 

The relevant noise conditions from the Antiene Rail Spur DA are included in Appendix G for further 
reference. The noise criteria applied in the Antiene Rail Spur DA are equal to or lesser than the criteria 
proposed by Wilkinson Murray in the Noise and Vibration Impact Assessment. The applications of all 
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of the above mitigation measures were also included as a condition of the Antiene Rail Spur DA. 
Additionally, a comprehensive Noise Management Plan has been prepared and is revised regularly as 
required by consent condition 5.3.2. 

As the proposed Drayton Extension would not result in more than 7 Mtpa of coal being transported via 
the Antiene Rail Spur, the existing Antiene Rail Spur EIS and Development Consent would continue 
to apply to the Project and no further assessment of rail noise is required. 

 

4.10 Road Traffic Noise 
Traffic accessing Drayton Mine travels via Thomas Mitchell Drive and either the New England 
Highway or Denman Road, all of which are arterial roads and carry significant industrial traffic.  The 
Project would result in approximately 59 additional staff being required to achieve the proposed 
increase in annual production, which would result in approximately 88 additional vehicle movements 
per day along roads serving the site.  As most of these vehicles would be cars rather than trucks, 
additional traffic arising from the Project would result in a noise level increase of less than 0.1 dBA.  
This increase is insignificant and would not be noticed by residents so a detailed traffic noise 
assessment is not required. 

 

4.11 Blast Overpressure and Vibration 
Explosive blasting is currently required to fragment overburden and this practice would continue at an 
increased rate consistent with the proposed increase in annual coal production.  Drayton currently 
operates a blast monitoring system using unattended monitors installed adjacent to Antiene properties 
16 and 27 that are automatically triggered for each blast event.  Monitored results from all blasts in the 
year 2005 are included in Appendix 2.7 of the 2005 AEMR, with a summary of results in Section 3.9 
of the AEMR. 

A total of 145 blasts occurred in 2005, an average of nearly five events per week.  Results were not 
obtained for sixteen of these blasts due to monitor faults, although data from the trigger station closer 
to the site indicates overpressure and ground vibration levels would have been acceptable for seven of 
these events with no data available for the remaining events.  Measured overpressure levels exceeded 
the 115 dBL criterion for only two blasts, with a worst case level of 119 dBL which is within the 
maximum overpressure criterion.  Overpressure levels exceeded 112 dBL for 4 blasts. 

Measured ground vibration levels did not exceed 1.71mm/s compared to the criterion of 5mm/s and 
the ANZECC recommended target of 2mm/s, with all ground vibration levels over 0.5mm/s produced 
by blasts in the North Pit.  These results indicate blasting impacts currently remain well within relevant 
overpressure and ground vibration criteria.  Only two blasts resulted in ground vibration levels over 
1.2mm/s. 

The Project would result in blasts occurring approximately 500 m closer to the nearest Antiene 
residences, resulting in an average increase of approximately 3 dBL and 170% of existing ground 
vibration levels.  Based on 2005 data and assuming the same proportion of blasts in the North Pit, the 
115 dBL criterion may be exceeded by four blasts in Project Year 10 with a chance of exceeding 
120 dBL for one event.  An exceedance of the overpressure criterion would normally be caused by 
stemming failure or an otherwise unconfined charge, or by a blast being detonated during strongly 
noise enhancing weather conditions.  Blasting within the North Pit should therefore continue to be 
actively managed to minimise impacts. 

Based on 2005 data, ground vibration levels may reach 2.9 mm/s in Project Year 10 with potentially 
two events per year recording vibration levels over the 2 mm/s target.  No exceedances of the 5 mm/s 
criterion are expected to occur. 

Overpressure and ground vibration levels would gradually increase over the life of the Project, as the 
North pit progresses towards Antiene residences.  As all blasts are monitored and results are reported 
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in each AEMR, Drayton would have sufficient warning of regular criteria exceedances and would be 
able to proactively manage blast designs and other factors to minimise these exceedances of the 
criteria.  Occasional exceedances may occur now, and could occur in the future, despite careful 
management of blast parameters. 

The proposed increase in mine production would result in additional, rather than larger, blasts.  Hole 
diameters are not proposed to increase for the life of the Project and similar charge weights would be 
required to fragment overburden during the entire Project.  The proposed production increase from 
5.5 Mtpa to 8 Mtpa would require an average of two additional blasts per week. 

Blast noise and vibration criteria are designed to provide an acceptable level of personal comfort for 
residents and other sensitive receivers.  Noise and vibration criteria to minimise the chance of 
residential building damage are an order of magnitude higher than the levels currently experienced by 
residents, and the current blasting program offers an extremely low chance of even superficial or 
cosmetic damage to privately owned residences.  This means structural members within each residence 
absorb the vibration in an elastic manner, without yielding or suffering permanent damage or change, 
which in turn means the vibration could theoretically continue indefinitely with no noticeable change 
to the building structure.  An increase in the average number of blast events per week would therefore 
be unlikely to result in any damage to residences. 

 

5 CONCLUSION 
This assessment shows the Project has the potential to increase environmental noise levels at closest 
Antiene receivers and additional mitigation measures would be required to control noise levels under 
prevailing weather conditions.  Suitable mitigation measures have been developed and are included in 
the EA to result in the lowest practical and economically achievable noise levels at all receivers. 

Despite the additional noise mitigation measures included in the Project, the assessment predicts 
exceedances of up to 5 dBA above the intrusive criteria at four of the closest residences and smaller 
intrusive criteria exceedances at 19 other Antiene residences, during noise enhancing weather 
conditions.  Predicted noise levels are up to 4 dBA higher than current mine contributed noise levels 
reported by Drayton staff and Spectrum Acoustics, while adopted noise criteria in this assessment are 
1 to 3 dBA lower than current noise criteria due to a recent change in DEC policy regarding measured 
background noise levels. 

Noise criteria developed for this assessment consider potential cumulative noise impacts from adjacent 
mines and industries, as described in Sections 2.3 and 3.1.3 of this report, and a separate assessment of 
cumulative impacts is not required. 

Low frequency noise levels are not expected to increase as a result of this Project and are currently 
below the threshold of perception for residents.  No low frequency noise issues are expected to arise 
and mitigation measures are not required. 

A recent noise monitoring report prepared by Spectrum Acoustics indicates maximum noise levels just 
over the sleep disturbance criterion occur occasionally during the night, while the assessment indicates 
similar noise levels are likely to occur occasionally in the future.  Maximum noise levels from the 
Project are therefore expected to be acceptable provided equipment operators continue to avoid 
situations that are likely to cause an impact noise or other short duration noise event. 

Rail noise levels are subject to a separate approval so have not been assessed in detail.  Existing 
approvals for the Antiene Joint User Rail Facility allows Drayton to transport up to 7 Mtpa of ROM 
coal by rail to the Port of Newcastle for export.  This is sufficient for the proposed production rate of 
8 Mtpa considering approximately 1 Mtpa of ROM coal would be transported by conveyor to 
Bayswater Power Station, so no change to existing coal transport arrangements or approvals are 
required. 
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Road traffic noise levels would remain within acceptable noise criteria.  Traffic noise levels would not 
noticeably increase over current levels, primarily due to existing traffic flows that are not associated 
with Drayton Mine and a high proportion of truck movements on various roads in the area. 

Blast overpressure and ground vibration levels currently comply with relevant criteria, according to a 
detailed review of blast monitoring data in the 2005 AEMR.  Proposed blasts in the North Pit would 
occur closer to residences and some additional overpressure and ground vibration could be expected in 
the absence of specific mitigation measures.  Calculated overpressure levels in Year 10, when the 
North Pit is at its closest point to residents, would still remain within the 115 dBL overpressure 
criterion for most blasts and are unlikely to exceed the maximum recommended criterion of 120 dBL.  
Ground vibration levels are expected to remain below 2.9 mm/s compared to the criterion of 5 mm/s, 
with the majority of blasts below the recommended target of 2 mm/s, at all residences. 

Based on the results of this assessment, noise and vibration impacts associated with the Project are 
expected to remain manageable subject to proposed noise mitigation measures, or acoustically 
equivalent measures, being successfully implemented. 
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APPENDIX A – NOISE CONTOUR FIGURES 
 

 FIGURE DESCRIPTION 
 A1 Year 1 day, neutral weather conditions 
 A2 Year 1 evening, neutral weather conditions 
 A3 Year 1 night, neutral weather conditions 
 A4 Year 5 day, neutral weather conditions 
 A5 Year 5 evening, neutral weather conditions 
 A6 Year 5 night, neutral weather conditions 
 A7 Year 10 day, neutral weather conditions 
 A8 Year 10 evening, neutral weather conditions 
 A9 Year 10 night, neutral weather conditions 
 A10 Year 1 day, prevailing weather conditions 
 A11 Year 1 evening, prevailing weather conditions 
 A12 Year 1 night, prevailing weather conditions 
 A13 Year 5 day, prevailing weather conditions 
 A14 Year 5 evening, prevailing weather conditions 
 A15 Year 5 night, prevailing weather conditions 
 A16 Year 10 day, prevailing weather conditions 
 A17 Year 10 evening, prevailing weather conditions 
 A18 Year 10 night, prevailing weather conditions 
 A19 Area of affectation, all years and time periods 

 
Figure A1:  Year 1 Day, Neutral Weather Conditions 
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Figure A2:  Year 1 Evening, Neutral Weather Conditions 

 
 

Figure A3:  Year 1 Night, Neutral Weather Conditions 
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Figure A4:  Year 5 Day, Neutral Weather Conditions 

 
 

Figure A5:  Year 5 Evening, Neutral Weather Conditions 

 
 



Drayton Extension Project – Noise and Vibration Impact Assessment 6th August 2007 
Ref  J0130-05-R2 
 

 

BRIDGES  Acoustics  Page 32 of 83 

Figure A6:  Year 5 Night, Neutral Weather Conditions 

 
 

Figure A7:  Year 10 Day, Neutral Weather Conditions 
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Figure A8:  Year 10 Evening, Neutral Weather Conditions 

 
 

Figure A9:  Year 10 Night, Neutral Weather Conditions 
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Figure A10:  Year 1 Day, Prevailing Weather Conditions 

 
 

Figure A11:  Year 1 Evening, Prevailing Weather Conditions 
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Figure A12:  Year 1 Night, Prevailing Weather Conditions 

 
 

Figure A13:  Year 5 Day, Prevailing Weather Conditions 
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Figure A14:  Year 5 Evening, Prevailing Weather Conditions 

 
 

Figure A15:  Year 5 Night, Prevailing Weather Conditions 
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Figure A16:  Year 10 Day, Prevailing Weather Conditions 

 
 

Figure A17:  Year 10 Evening, Prevailing Weather Conditions 
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Figure A18:  Year 10 Night, Prevailing Weather Conditions 

 
 

Figure A19:  Area of Affectation, All Years and Time Periods 
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APPENDIX B – NOISE SOURCE LOCATIONS 
Figure B1:  Modelled Source Locations, Year 1 Day 
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Figure B2:  Modelled Source Locations, Year 1 Evening and Night 
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Figure B3:  Modelled Source Locations, Year 5 Day 
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Figure B4:  Modelled Source Locations, Year 5 Evening and Night 
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Figure B5:  Modelled Source Locations, Year 10 Day 
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Figure B6:  Modelled Source Locations, Year 10 Evening and Night 
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APPENDIX C – ATTENDED NOISE MONITORING REPORT 
 

Spectrum Acoustics Report 06257/1955 dated 5th October 2006 contains the latest attended 
noise monitoring results at representative Antiene residences. 

 



  

Spectrum Acoustics Pty Limited   
ABN: 40 106 435 554 

Suite 1, 1 Roath Street, Cardiff NSW 2285 
PO Box 374 Wallsend NSW 2287  

Phone: (02) 4954 2276  
Fax: (02) 4954 2257 

   

 
 
 

16 November 2006 
 
Ref: 06257/1955 
 
 
Mr. Peter Forbes 
Anglo Coal (Drayton Management) Pty Limited 
PMB 9 
Muswellbrook NSW 2333 
 
 

RE: NOISE MONITORING RESULTS 
 
This letter report presents the results of noise compliance monitoring conducted for the Anglo Coal 
Drayton (ACD) from the afternoon of Monday September 18 to Tuesday September 19 2006.  The 
purpose of the measurements was to quantify the overall noise levels at the nearby residences and 
determine the proportion contributed from ACD. 
 
Noise measurements of fifteen minutes duration1 were taken in accordance with relevant Standards 
using a third-octave band Bruel & Kjaer Observer sound level meter (Type 1) at the following 
locations: 
 

Location 1: Halloran Residence*, Pamger Drive 
Location 2:  De Boer Residence, Pamger Drive 
Location 3  Horder Residence, Thomas Mitchell Drive 
Location 4  Doherty Residence*, Balmoral Road 
* Note that evening and night measurements at these residences were made at the roadside boundary of each property 

 
Drayton Coal was audible on occasion at all monitoring locations.  During the afternoon of Monday 
18th there was a moderate breeze from the north to north west.  The breeze dropped off during the 
evening and night monitoring periods.  The sky was clear and temperatures were mild throughout the 
day and evening, decreasing to cool to cold (possibility of an inversion) during the night.  No rain fell 
throughout the survey. 
 
Overall noise levels and noise contributions from ACD are presented below for each measurement 
taken during the surveys.  Contributions from ACD were determined by deleting environmental and 
other non-ACD sources from the measured time-traces re-calculating noise levels percentiles using 
the Bruel & Kjaer Evaluator Type 7820 software. 
 

                                                      
1 Shorter measurements were taken at times where it was clear than mine noise was not dominant. 
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MEASUREMENT RESULTS 
 
Measurement 1 – Halloran residence 1.20 pm 18 September 2006 
 
The measurement was conducted between 1:20 pm and 1:30 pm on Monday 18 September at the 
Halloran residence.  The sound level meter was placed on a tripod and raised 1.2m off the ground, 
with the microphone pointing towards ACD operations, and field notes were taken throughout the 
measurement to identify noise sources on the recorded time trace. 
 
Weather Conditions – Measurement 1 

Wind speed, m/s Wind direction1 
1.5 N 

1 Nearest 16-point compass heading. 
 
Summary of Measurement 1 
 
 Noise from birds dominant; 
 Traffic noise from the New England Highway faintly audible throughout; 
 ACD faintly audible on occasion. 

 
TOTAL1 

LAeq(15 minute) 
TOTAL 
LAmax 

ACD2 
LAeq(15 minute) 

ACD2 
LAmax 

 
ACD Sources 

31.8 48.1 27 N/A Mine hum 
1 15-minute Leq has been estimated where shorter measurements were taken. 
2 Drayton Coal Mine identified noise contribution. 
 
The 38 dB(A),Leq(15-minute) operational noise criterion at this location was not exceeded. 
 
Measurement 2 – De Boer residence1:35 pm 18 September 2006 
 
The measurement was conducted between 1:35 pm and 1:50 pm on Monday 18 September at 30 m 
from the residence at the De Boer residence.  The sound level meter was placed on a tripod and 
raised 1.2m off the ground, with the microphone pointing towards ACD operations, and field notes 
were taken throughout the measurement to identify noise sources on the recorded time trace. 
 
Weather Conditions – Measurement 2 

Wind speed, m/s Wind direction 
3.2 NNW 

 
Summary of Measurement 2 
 
 Noise from birds and insects dominant; 
 Traffic noise from the New England Highway clearly audible throughout; 
 ACD faintly audible on occasion. 
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TOTAL 
LAeq(15 minute) 

TOTAL 
LAmax 

ACD 
LAeq(15 minute) 

ACD 
LAmax 

 
MCC Sources 

43.8 64.2 25 N/A Mine hum 
 
The 38 dB(A),Leq(15-minute) operational noise criterion at this location was not exceeded. 
 
Measurement 3 – Doherty residence 2:00 pm 18 September 2006 
 
The measurement was conducted between 2:00 pm and 2:15 pm on Monday 18 September on the 
roadway in front of the Doherty residence.  The sound level meter was placed on a tripod and raised 
1.2m off the ground, with the microphone pointing towards ACD operations, and field notes were 
taken throughout the measurement to identify noise sources on the recorded time trace. 
 
Weather Conditions – Measurement 3 

Wind speed, m/s Wind direction 
1.1 N 

 
Summary of Measurement 3 
 
 Distant traffic noise from the New England Highway; 
 Birds and insects; 
 ACD faintly audible on occasion when other noise low. 

 
TOTAL 

LAeq(15 minute) 
TOTAL 
LAmax 

ACD 
LAeq(15 minute) 

ACD 
LAmax 

 
ACD Sources 

37.6 56.3 <30 N/A Mine hum 
 
The 38 dB(A),Leq(15-minute) operational noise criterion at this location was not exceeded. 
 
Measurement 4 – De Boer residence 9:00 pm 18 September 2006 
 
The measurement was conducted between 9:00 pm and 9:15 pm on Monday 18 September at 30 m 
from the residence at the De Boer residence.  The sound level meter was placed on a tripod and 
raised 1.2m off the ground, with the microphone pointing towards ACD operations, and field notes 
were taken throughout the measurement to identify noise sources on the recorded time trace. 
 
Weather Conditions – Measurement 4 

Wind speed, m/s Wind direction 
0.5 NW 

 
Summary of Measurement 4 
 
 Traffic noise from the New England Highway consistent; 
 Frogs and insects; 
 ACD audible throughout, dominant at times. 
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TOTAL 

LAeq(15 minute) 
TOTAL 
LAmax 

ACD 
LAeq(15 minute) 

ACD 
LAmax 

 
ACD Sources 

42.7 73.9 33 46 Revers beeps, impacts, 
mine hum 

 
The 38 dB(A),Leq(15-minute) operational noise criterion at this location was not exceeded. 
 
Measurement 5 – Halloran residence 9:20 pm 18 September 2006 
 
The measurement was conducted between 9:20 pm and 9:35 pm on Monday 18 September on the 
roadside at the boundary of the Halloran residence.  The sound level meter was placed on a tripod 
and raised 1.2m off the ground, with the microphone pointing towards ACD operations, and field notes 
were taken throughout the measurement to identify noise sources on the recorded time trace. 
 
Weather Conditions – Measurement 5 

Wind speed, m/s Wind direction 
0.3 W 

 
Summary of Measurement 5 
 
 Traffic noise from the New England Highway consistent; 
 Frogs and insects; 
 ACD audible throughout, dominant at times. 

 
TOTAL 

LAeq(15 minute) 
TOTAL 
LAmax 

ACD 
LAeq(15 minute) 

ACD 
LAmax 

 
ACD Sources 

40.4 53.7 34 46 Haul trucks, mine hum 
 
The 38 dB(A),Leq(15-minute) operational noise criterion at this location was not exceeded. 
 
Measurement 6 – Horder residence 9:40 pm 18 September 2006 
 
The measurement was conducted between 9:40 pm and 9:50 pm on Thursday Monday 18 September 
on the access road to the Horder residence.  Note that this location was approximately 100 m from the 
residence and later measurements were made closer to the house.  The sound level meter was 
placed on a tripod and raised 1.2m off the ground, with the microphone pointing towards ACD 
operations, and field notes were taken throughout the measurement to identify noise sources on the 
recorded time trace. 
 
Weather Conditions – Measurement 6 

Wind speed, m/s Wind direction 
0 N/A 

 
Summary of Measurement 6 
 
 Traffic noise from the New England Highway dominant; 
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 Insect and frogs; 
 ACD faintly audible throughout. 

 
TOTAL 

LAeq(15 minute) 
TOTAL 
LAmax 

ACD  
LAeq(15 minute) 

ACD  
LAmax 

 
ACD Sources 

43.2 54.1 <30 N/A Mine hum 
 
The 38 dB(A),Leq(15-minute) operational noise criterion at this location was not exceeded. 
 
Measurement 7 – Doherty residence 10:02 pm 18 September 2006 
 
The measurement was conducted between 10:02 pm and 10:17 pm on Monday 18 September 
roadway in front of the Doherty residence.  The sound level meter was placed on a tripod and raised 
1.2m off the ground, with the microphone pointing towards ACD operations, and field notes were 
taken throughout the measurement to identify noise sources on the recorded time trace. 
 
Weather Conditions – Measurement 7 

Wind speed, m/s Wind direction 
0.3 W 

 
Summary of Measurement 7 
 
 ACD consistent throughout; 
 Traffic noise from the New England Highway audible throughout 
 Insects and frogs. 

 
TOTAL 

LAeq(15 minute) 
TOTAL 
LAmax 

ACD 
LAeq(15 minute) 

ACD  
LAmax 

 
ACD Sources 

35.8 47.5 33 41.3 Haul trucks, mine hum 
 
The 38 dB(A),Leq(15-minute) operational noise criterion at this location was not exceeded. 
 
Measurement 8 – Horder residence 11:25 pm 18 September 2006 
 
The measurement was conducted between 11:25 pm and 11:40 pm on Monday 18 September at 30 
m from the Horder residence.  During the measurement period a train was being loaded at the ACD 
rail loadout facility.  The sound level meter was placed on a tripod and raised 1.2m off the ground, with 
the microphone pointing towards ACD operations, and field notes were taken throughout the 
measurement to identify noise sources on the recorded time trace. 
 
Weather Conditions – Measurement 8 

Wind speed, m/s Wind direction 
1.3 NW 

 
Summary of Measurement 8 
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 Distant traffic noise from the New England Highway dominant; 
 ACD audible when traffic noise down; 
 Train audible as loco engine noise and wagons moving; 
 Noise from wagon loading not discernable; 
 Minor frogs and insects. 

 
TOTAL 

LAeq(15 minute) 
TOTAL 
LAmax 

ACD  
LAeq(15 minute) 

ACD  
LAmax 

 
ACD Sources 

41.3 52.5 35 41 Haul trucks, reverse beeps, 
mine hum, train noise 

 
The 38 dB(A),Leq(15-minute) operational noise criterion at this location was not exceeded. 
 
Measurement 9 – De Boer residence11:50 pm 18 September 2006 
 
The measurement was conducted between 11:50 pm on Monday 18 September and 12:05 am on 
Tuesday 19 September 30 m from the residence at the De Boer residence.  During the measurement 
period a train was being loaded at the ACD rail loadout facility.  The sound level meter was placed on 
a tripod and raised 1.2m off the ground, with the microphone pointing towards ACD operations, and 
field notes were taken throughout the measurement to identify noise sources on the recorded time 
trace. 
 
Weather Conditions – Measurement 9 

Wind speed, m/s Wind direction 
1.5 NW 

 
Summary of Measurement 9 
 
 Distant traffic noise from the New England Highway audible throughout; 
 ACD audible throughout; 
 Train noise not audible; 
 Insects and frogs. 

 
TOTAL 

LAeq(15 minute) 
TOTAL 
LAmax 

ACD  
LAeq(15 minute) 

ACD  
LAmax 

 
ACD Sources 

38.5 49.0 33 39 Haul trucks , mine hum 
 
The 38 dB(A),Leq(15-minute) operational noise criterion at this location was not exceeded. 
 
Measurement 10 – Halloran residence 12:25 am 19 September 2006 
 
The measurement was conducted between 12:25 am and 12:50 am on Tuesday 19 September on the 
roadside at the boundary of the Halloran residence.  The sound level meter was placed on a tripod 
and raised 1.2m off the ground, with the microphone pointing towards ACD operations, and field notes 
were taken throughout the measurement to identify noise sources on the recorded time trace. 
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Weather Conditions – Measurement 10 

Wind speed, m/s Wind direction 
1.1 NW 

 
Summary of Measurement 10 
 
 Distant traffic noise from the New England Highway audible throughout; 
 ACD audible when traffic noise down; 
 Frogs and insects. 

 
TOTAL 

LAeq(15 minute) 
TOTAL 
LAmax 

ACD  
LAeq(15 minute) 

ACD  
LAmax 

 
ACD Sources 

40.7 51.0 34 <40 Mine hum, dozer tracks, 
haul trucks 

 
The 38 dB(A),Leq(15-minute) operational noise criterion at this location was not exceeded. 
 
Measurement 11 – Doherty residence 12:55 am 19 September 2006 
 
The measurement was conducted between 12:55 am and 1:10 am on Tuesday 19 September on the 
roadside at the boundary of the Doherty residence.  The sound level meter was placed on a tripod and 
raised 1.2m off the ground, with the microphone pointing towards ACD operations, and field notes 
were taken throughout the measurement to identify noise sources on the recorded time trace. 
 
Weather Conditions – Measurement 11 

Wind speed, m/s Wind direction 
1.4 NW 

 
Summary of Measurement 11 
 
 ACD and traffic noise from the New England Highway consistent throughout; 
 Minor frogs and insects. 

 
 

TOTAL 
LAeq(15 minute) 

TOTAL 
LAmax 

ACD  
LAeq(15 minute) 

ACD  
LAmax 

 
ACD Sources 

37.0 44.7 33 40 Mine hum, haul trucks 
 
The 38 dB(A),Leq(15-minute) operational noise criterion at this location was not exceeded. 
 
Measurement 13 – Horder residence 1:20 am 19 September 2006 
 
The measurement was conducted between 1:20 am and 1:35 am on Tuesday 19 September at 30 m 
from the Horder residence.  During the measurement the train that had previously been loaded at 
ACD moved from the rail spur. The sound level meter was placed on a tripod and raised 1.2m off the 
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ground, with the microphone pointing towards ACD operations, and field notes were taken throughout 
the measurement to identify noise sources on the recorded time trace. 
Weather Conditions – Measurement 12 

Wind speed, m/s Wind direction 
1.2 NW 

 
Summary of Measurement 12 
 
 Traffic noise from the New England Highway dominant; 
 Train engine noise as train moved from rail spur; 
 ACD audible throughout; 
 Insects 

 
TOTAL 

LAeq(15 minute) 
TOTAL 
LAmax 

ACD 
LAeq(15 minute) 

ACD 
LAmax 

 
ACD Sources 

42.5 55.6 33* 38 Mine hum, haul trucks 
* Train noise on the rail spur contributed an additional 35 dB LAeq(15 minute) 
 
The 38 dB(A),Leq(15-minute) operational noise criterion at this location was not exceeded. 
 
Measurement 13 – De Boer residence 1:43 am 19 September 2006 
 
The measurement was conducted between 1:43 am and 1:58 am on Tuesday 19 September 30 m 
from the residence at the De Boer residence.  The sound level meter was placed on a tripod and 
raised 1.2m off the ground, with the microphone pointing towards ACD operations, and field notes 
were taken throughout the measurement to identify noise sources on the recorded time trace. 
 
Weather Conditions – Measurement 13 

Wind speed, m/s Wind direction 
1.2 NW 

 
Summary of Measurement 13 
 
 ACD and traffic noise from the New England Highway consistent throughout; 
 Frogs and insects. 

 
TOTAL 

LAeq(15 minute) 
TOTAL 
LAmax 

ACD 
LAeq(15 minute) 

ACD 
LAmax 

 
ACD Sources 

38.9 51.1 35 43 Mine hum, haul trucks, 
impacts 

 
The 38 dB(A),Leq(15-minute) operational noise criterion at this location was not exceeded. 
 
Measurement 14 – Halloran residence 2:03 am 19 September 2006 
 
The measurement was conducted between 2:03 am and 2:18 am on Tuesday 19 September on the 
roadside at the boundary of the Halloran residence.  The sound level meter was placed on a tripod 
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and raised 1.2m off the ground, with the microphone pointing towards ACD operations, and field notes 
were taken throughout the measurement to identify noise sources on the recorded time trace. 
Weather Conditions – Measurement 14 

Wind speed, m/s Wind direction 
1.1 NW 

 
Summary of Measurement 14 
 
 ACD and traffic noise from the New England Highway consistent throughout; 
 Frogs and insects. 

 
TOTAL 

LAeq(15 minute) 
TOTAL 
LAmax 

ACD 
LAeq(15 minute) 

ACD 
LAmax 

 
ACD Sources 

39.6 50.4 36 43 Mine hum, haul trucks, 
impacts, dozer tracks 

 
The 38 dB(A),Leq(15-minute) operational noise criterion at this location was not exceeded. 
 

RESULTS SUMMARY 
 
Measurement results are summarised in Table 1 below.  Entries with N/A signify that specific mine 
noise sources were not audible or measurable. 
 
TABLE 1.  Summary of noise measurement results. 

Location Time LAeq (total) LAmax (total) LAeq (ACD) LAmax (ACD) ACD Source(s) 
Halloran Mon 1:20 pm 31.8 48.1 27 N/A Mine hum 
De Boer Mon 1:35 pm 43.8 64.2 25 N/A Mine hum 
Doherty Mon 2:00 pm 37.6 56.3 <30 N/A Mine hum 
De Boer Mon 9:00 pm 42.7 73.9 33 46 Revers beeps, impacts, mine 

hum 
Halloran Mon 9:20 pm 40.4 53.7 34 46 Haul trucks, mine hum 
Horder Mon 9:40 pm 43.2 54.1 <30 N/A Mine hum 
Doherty Mon 10:02 pm 35.8 47.5 33 41.3 Haul trucks, mine hum 
Horder Mon 11:25 pm 41.3 52.5 35 41 Haul trucks, reverse beeps, 

mine hum, train noise 
De Boer  Mon 11:50 pm 38.5 49.0 33 39 Haul trucks , mine hum 
Halloran Tue 12:25 am 40.7 51.0 34 <40 Mine hum, dozer tracks, haul 

trucks 
Doherty Tue 12:55 am 37.0 44.7 33 40 Mine hum, haul trucks 
Horder Tue 1:20 am 42.5 55.6 33* 38 Mine hum, haul trucks 
De Boer Tue 1:43 am 38.9 51.1 35 43 Mine hum, haul trucks, 

impacts 
Halloran Tue 2:03 am 39.6 50.4 36 43 Mine hum, haul trucks, 

impacts, dozer tracks 
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As these results show, the operational noise criteria were not exceeded at any time throughout the 
attended noise survey.  Mine noise was generally audible throughout the survey.  No exceedances of 
the sleep disturbance criteria were recorded during night-time hours. 
 
We trust this report fulfils your requirements at this time, however, should you require additional 
information or assistance please do not hesitate to contact the undersigned. 
 
 
Yours faithfully, 
 
SPECTRUM ACOUSTICS PTY LIMITED 
 
Author:       Review: 
      
 
………………………………..     ……………………………….. 
Neil Pennington      Ross Hodge 
Acoustical Consultant     Acoustical Consultant 
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APPENDIX D – BACKGROUND NOISE ANALYSIS REPORT 
 

Spectrum Acoustics Report 06252/2039 dated 4th December 2006 contains an analysis of 
background noise levels at representative Antiene residences in the absence of Drayton 
Mine’s contribution. 
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Dear Pam, 
 
This letter report contains the results of an assessment of historical noise logger data to determine 
appropriate background levels for use in setting noise criteria for the Drayton expansion project. 
 
The information you provided contained logger data from four locations collected on several occasions 
between 2003 and 2006.  Some meteorological data coinciding with noise monitoring periods were also 
provided.  The monitoring locations are: 
 

1. Doherty residence; 
2. Halloran residence; 
3. Horder residence; and 
4. Lot 22 Antiene. 

 
I have taken the following approach to analyse the information: 
 

1. Raw logger data have been processed to determine ambient LAeq and Rating Background Levels 
(RBL) per the NSW Industrial Noise Policy (INP) without considering weather data or the potential 
for contribution from Drayton Coal Mine in detail.  Periods of highly elevated levels in any period 
have been removed from the calculations (and highlighted in grey in the following tables). 

2. Where meteorological data were available, the noise logger data were filtered to extract all 15 
minute periods when winds were below 3 m/s from between NW and NE and there was no rain.  
This was done to determine noise levels under conditions which, in our experience over the past 
five years, lead to minimal contribution from Drayton Coal Mine at the receiver locations (ie, the 
receivers are generally north of the mine). 

3. Where the ‘raw’ logger results and ‘filtered’ results agree, the LAeq and RBL values from the raw 
logger data have been adopted.  Where there is disagreement, the filtered results have been 
favoured and explanatory comments provided. 
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1. DOHERTY RESIDENCE 
 
Charts of noise logger data showing LAmax, LA1, LA10, LAeq and LA90 are shown below, followed by summary 
results of raw and filtered data, where available, for each period shown in the charts. 
 

Doherty residence   22/8/03 - 26/8/03
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Doherty residence   27/8/03 - 2/9/03
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Doherty  23/12/03 - 29/12/03
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Doherty  29/12/03 - 3/1/04
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Filtered Data 
 
Doherty 23/12/03 – 4/1/04. Wind <3m/s from NW-NE and no rain. 
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Doherty  23/6/06 - 30/6/06
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Doherty 23-29 June 06. Wind <3m/s from NW-NE and no rain. 
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The winter 06 results above (raw and filtered) are quite uniform at 36-37 dB(A),L90 and LAeq levels in the 
low-mid 40’s.  It is known that temperature inversions are quite common during winter and previous 
monitoring at site has found elevated traffic noise from the New England Highway during the cooler 
months.  This could explain the uniformity of the Jun 06 results. 
 
The summer (Dec 03) results show lower daytime and night-time L90 levels and higher LAeq levels than the 
summer 06 results.  The evening levels are also significantly elevated which is probably due to insects. 
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It would be appropriate for the current assessment to adopt the lower (Aug and Dec 03) RBL value of 34 
dB(A),L90 (night).  This value should also be adopted for the evening period.  Since the noise environment 
at Doherty currently contains very little noise from other mines in the area, adoption of the above RBL will 
ensure that the night time noise criterion for the Drayton expansion is an intrusive, not amenity, criterion. 
 
It would not be appropriate for the daytime criterion to be lower than the evening/night criteria and the Dec 
03 daytime background noise level of 35 dB(A) should be adopted. 
 
2. HALLORAN RESIDENCE 
 
Charts of noise logger data showing LAmax, LA1, LA10, LAeq and LA90 are shown below, followed by summary 
results of raw and filtered data, where available, for each period shown in the charts. 
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Halloran residence  23/6/06 - 27/6/06
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Halloran 23-27 Jun 06. Wind <3m/s from NW-NE and no rain. 
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It would be appropriate to adopt the ‘filtered’ values of 36 dB(A),L90 (evening) and 34 dB(A),L90 (night) as 
an estimate of the RBL’s during these periods.  However, the daytime background level from the filtered 
data is very low, even though only a small number of data satisfied the meteorological restrictions and 
may not be statistically valid.  Combining the Oct 05 and Jun 06 data gives a daytime RBL of 33 dB(A),L90.  
It would be appropriate to adopt this value and, since DEC does not generally accept evening/night levels 
higher than daytime levels, this value will conservatively be adopted for all time periods. 
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3. HORDER RESIDENCE 
 
Charts of noise logger data showing LAmax, LA1, LA10, LAeq and LA90 are shown below, followed by summary 
results of raw and filtered data, where available, for each period shown in the charts. 
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Horder residence   25/10/05 - 30/10/05
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Horder residence   23/6/06 - 30/6/06
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Horder 23-29 Jun 06 Wind <3m/s from NW-NE and no rain. 
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Night time background levels at Horder were 37 dB(A),L90 for the Jun 06 filtered data and 34 dB(A),L90 for 
the Oct 05 unfiltered data.  Evening background levels were significantly elevated during Oct 05 which is 
again attributed to insects.  The filtered daytime background noise level was 34 dB(A),L90 which is 
approximately equal to the average daytime RBL for both data sets.  RBL values of 34 dB(A),L90 will be 
adopted for all time periods. 
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4. LOT 22 ANTIENE 
 
Charts of noise logger data showing LAmax, LA1, LA10, LAeq and LA90 are shown below, followed by summary 
results of raw and filtered data, where available, for each period shown in the charts. 
 

Lot 22 Antiene  24/10/05 - 31/10/05
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Antiene 24-30 Oct 05 Wind <3m/s from NW-NE and no rain. 
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The minimum background noise levels from the filtered and unfiltered data sets are 36 dB(A),L90 (day) 35 
dB(A),L90 (evening) and 35 dB(A),L90 (night).  These values will be adopted as the relevant RBL’s. 
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Adopted RBL’s are summarised in Table 1 below, along with INP derived intrusive criteria for the four 
assessed locations.   
 
TABLE 1.  Summary of adopted RBL’s and intrusive noise criteria. 
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In all cases these intrusive criteria are less than or equal to amenity criteria (in the absence of significant 
existing industrial noise from other sources) of 50 dB(A),Leq(day), 45 dB(A),Leq(evening) and 40 dB(A),Leq(night) 
for rural receivers and would become the Project Specific Noise Levels (PSNL).   
 
Other residential receivers would be assigned noise criteria based on proximity to the four assessed 
locations.  For example, all receivers in Balmoral Road would have noise criteria equal to those at the 
Doherty residence.  Receivers near the New England Highway on the small access road off Thomas 
Mitchell Drive would have criteria equal to those at Horder and residences further from the highway on 
Pamger Drive would have an acoustic environment similar to that at the Halloran residence. 
 
We trust this report fulfils your requirements at this time, however, should you require additional 
information or assistance please contact our office on 4954 2276 or mobile 0406 670677. 
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APPENDIX E – DEC CORRESPONDENCE 
 

Correspondence from the DEC dated January 2007 regarding background noise levels used to 
determine intrusive noise criteria at Antiene residences. 

 

 

 



 

 
 
 
 
 
 
 
 
 

PO Box 488G, Newcastle NSW 2300 
117 Bull Street, Newcastle West, NSW 2302 
Tel: (02) 4908 6800     Fax: (02) 4908 6810 
ABN 30 841 387 271 
www.environment.nsw.gov.au 

 
   
Our reference : 270038A11; DOC 06/59003 
Contact : Karen Marler, 49086803 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
Dear Mr Bailey 
 
Drayton Mine Extension Background Noise Assessment Methodology 
 
I refer to your letter dated 13 December 2006 seeking approval from the Department of 
Environment and Conservation (DEC)  to use an alternate methodology to that described in the 
NSW Industrial Noise Policy (INP)  for the determination of existing background noise levels and 
therefore the Project Specific Noise Levels for the proposed Drayton Extension Project. 
 
DEC has reviewed the report prepared by Spectrum Acoustics provided with your letter. DEC 
considers that the proposed method does not reliably exclude noise from the existing Drayton 
operations and a more conservative approach should be adopted if the existing noise data is to 
be used. 
 
DEC does not support the proposed approach in its current form as it departs from the guidelines 
contained in the INP. 
 
As an alternative the existing data could be used if a more conservative approach is adopted as 
outlined below: 
 

• Doherty: Rating Background Levels (RBL’s) recommended in the Spectrum Report are 
35/34/34dB(A) day/evening/night respectively which equate to an intrusive limit of 
LAeq,15min 40/39/39dB(A) day/evening/night respectively. Conservative approach: 
Monitoring undertaken between 22 August 2003 to 1 September 2003 identified a daytime 
RBL of 32dB(A) with higher levels for the respective evening and night time periods. 
Referenced to the INP application notes, a higher intrusive noise level should not be set 
for the evening / night period than for the day. On this basis, the RBL used to form an 
intrusive criteria for the day, evening and night periods at Doherty should be 32dB(A). That 
is, the intrusive criteria for day/evening/night assessed to residences indicative of Doherty 
would be LAeq,15minutes 37dB(A).   

 
 

Hansen Bailey Environmental Consultants 
GPO Box 3285 
BRISBANE  QLD  4001 
Attention:  James Bailey 



 

 
Page 2 

• Halloran: RBL’s recommended in the Spectrum Report are 33/33/33dB(A) 
day/evening/night which equate to an intrusive limit of LAeq,15min 38/38/38dB(A) 
day/evening/night respectively. Conservative approach: monitoring between 23 June 
2006 to 27 June 2006 identified a daytime RBL of 30dB(A) with higher levels for the 
respective evening and night time periods. The filtered data for the same period identified 
a day time RBL of 30dB(A). Referenced to the INP application notes, a higher intrusive 
noise level should not be set for the evening / night period than for the day. On this basis, 
the RBL used to form an intrusive criteria for the day, evening and night periods at 
Halloran should be 30dB(A). That is, the intrusive criteria for day/evening/night assessed 
to residences indicative of Halloran would be LAeq,15minutes 35dB(A). 

 
• Horder Residence: RBL’s recommended in the Spectrum Report are 34/34/34dB(A) 

day/evening/night respectively which equate to an intrusive limit of LAeq,15min 
39/39/39dB(A) day/evening/night respectively. Conservative approach: monitoring 
between 23 June 2006 to 29 June 2006 identified a daytime RBL of 32dB(A) with higher 
levels for the evening and night period. Referenced to the INP application notes, a higher 
intrusive noise level should not be set for the evening / night period than for the day. On 
this basis, the RBL used to form an intrusive criteria for the day, evening and night periods 
at Horder should be 32dB(A). That is, the intrusive criteria for day/evening/night assessed 
to residences indicative of Horder would be LAeq,15minutes 37dB(A).   

 
 

• Lot 22 Antiene: This location is close to location 1, however the ambient noise in the area 
is higher than location 1. In the absence of justification, the measurements for location 1 
should be used.  

 
 
If you have any questions regarding this matter, please contact Karen Marler on 49086803. 
 
 
 
Yours sincerely 
 
 
 
 
MARK HARTWELL 
A/Head Regional Operations Unit 
North East Branch 
Environment Protection and Regulation 
 
 
 
 
 
 
 
 



Drayton Extension Project – Noise and Vibration Impact Assessment 6th August 2007 
Ref  J0130-05-R2 
 

 

BRIDGES  Acoustics  Page 72 of 83 

 

APPENDIX F – ANTIENE RAIL SPUR - NOISE ASSESSMENT  
 

Appendix 6 of the Antiene Rail Spur EIS provides the Noise and Vibration Impact 
Assessment for coal train movements on the Antiene Rail Spur and the Main Northern Rail 
Line.  The Antiene Rail EIS (and subsequent development consent) covers all train 
movements associated with the Project and therefore, no further assessment of train noise is 
required. 

A copy of the Noise and Vibration Impact Assessment for the Antiene Rail Spur as prepared 
by Wilkinson Murray (2000) is provided below. 
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APPENDIX G – ANTIENE RAIL SPUR - RELEVANT DEVELOPMENT 
CONSENT CONDITIONS 

 

Relevant conditions from the Antiene Rail Spur Development Consent (DA106-04-00) are 
reproduced below. 

 

5.3 Noise Control 

5.3.1 Noise Levels 

(a) For three years from the date of this consent, the applicant shall cooperate with the 
relevant mining operators to limit the cumulative noise contributions from the operation 
of Drayton rail loop and Antiene rail spur such that these noise levels in conjunction with 
the total cumulative noise emissions from the operations of the Drayton coal mine, 
Bayswater rail loading facility and rail loop, Bayswater mine, Antiene rail spur, and 
proposed Mount Arthur North project if approved, do not exceed the dB(A) Leq(9 hour/4 

hour/11 hour) noise limits in Table 1 at any non-mine owned dwellings (refer also condition 
10.1). The applicant shall also ensure that the noise levels from the Drayton rail loop and 
Antiene rail spur alone shall not exceed the dB(A) Leq(15 minute) noise limits also shown in 
Table 1 for the first three years from the date of this consent. 

Table 1: Noise limits 
Night time 

(10pm-7am) 
Evening time 
(6pm-10pm) 

Day time 
(7am-6pm) 

42 dB(A) Leq(9 hour) 42 dB(A) Leq(4 hour) 42 dB(A) Leq(11 hour) 
40 dB(A) Leq(15 minute) 40 dB(A) Leq(15 minute) 40 dB(A) Leq(15 minute) 

 

(b) After three years from the date of this consent, the applicant shall cooperate with the 
relevant mining operators to limit the cumulative noise contributions from the Drayton 
rail loop and Antiene rail spur such that these noise levels in conjunction with the total 
cumulative noise contributions from the operations of the Drayton coal mine, Bayswater 
rail loading facility and rail loop, Bayswater mine and the Antiene rail spur, and proposed 
Mount Arthur North project if approved, do not exceed the dB(A) Leq(9 hour/4 hour/11 hour) 

noise limits in Table 2 at any non-mine owned dwellings (refer also condition 10.1). The 
applicant shall also ensure that the noise levels from the Drayton rail loop and Antiene 
rail spur alone do not exceed the dB(A) Leq(15 minute) noise limits also shown in Table 2 
after three years from the date of this consent. 

Table 2: Noise limits 
Night time Evening time Day time 

40 dB(A) Leq(9 hour) 40 dB(A) Leq(4 hour) 40 dB(A) Leq(11 hour) 
38 dB(A) Leq(15 minute) 38 dB(A) Leq(15 minute) 38 dB(A) Leq(15 minute) 

(c) Notwithstanding condition 5.3.1 (b) above, the Director-General may otherwise agree to 
a request from the applicant to maintain the noise criteria of Table 1, provided that the 
Director- General is satisfied that the applicant can justify that it cannot achieve the noise 
criteria in Table 2 by: 



Drayton Extension Project – Noise and Vibration Impact Assessment 6th August 2007 
Ref  J0130-05-R2 
 

 

BRIDGES  Acoustics  Page 79 of 83 

(i) providing full detail of whatever means are required to achieve the noise levels in 
Table 2, and a quantitative analysis of the cost effectiveness of such means to the 
satisfaction of the EPA; and 

(ii) following the analysis at (i) above, the applicant is required to determine, to the 
satisfaction of the EPA, the best alternative mitigation measures that might not 
achieve the levels in Table 2, but are considered reasonable and feasible and will be 
put in place by the applicant. 

(d) Notwithstanding sub clauses (a), (b) and (c) above, the area of noise affectation for the 
cumulative operation of the Drayton rail loop, Antiene rail spur, Drayton coal mine, 
Bayswater rail loading facility and rail loop, Bayswater mine, Antiene rail spur, and 
proposed Mount Arthur North project if approved, is defined by demonstrated 
exceedence of noise levels at any non-mine owned dwellings of the dB(A) Leq(9 hour/4 hour/11 

hour) noise limits shown in Table 3 below. The area of noise affectation for the Drayton rail 
loop and Antiene spur is defined by demonstrated exceedence of noise levels at any non-
mine owned dwellings of the dB(A) Leq(15 minute) noise limits also shown in Table 3 below. 

Table 3: Noise Affectation Criteria 
Night time Evening time Day time 

45 dB(A) Leq(9 hour) 45 dB(A) Leq(4 hour) 45 dB(A) Leq(11 hour) 
43 dB(A) Leq(15 minute) 43 dB(A) Leq(15 minute) 43 dB(A) Leq(15 minute) 

(e) In the event that a landowner or occupier considers that noise from the project at their 
dwelling is in excess of: 

• the noise levels depicted in Table 1 within the first three years from the date of this 
consent; or 

• the noise levels depicted in Table 2 after the first three years from the date of this 
consent (or as agreed by the Director-General); or 

• the noise levels depicted in Table 3; or 

• that a landowner considers that the noise levels depicted in Table 3 is being exceeded 
over more than 25% of their vacant land, 

and the Director-General is satisfied that an investigation is required, the Applicant shall upon 
the receipt of a written request: 

(i) consult with the landowner or occupants affected to determine their concerns; 

(ii) make arrangements for and bear the costs of, in consultation with the owner’s of 
Bayswater rail loading facility and rail loop, appropriate independent noise 
investigations in accordance with the noise management plan, and to the satisfaction 
of the Director-General, to quantify the impact and determine the source of the effect 
and contribution of the Drayton rail loop and Antiene rail spur; 

(iii) modify the coal transportation activity in accordance with a noise reduction plan 
prepared as part of the noise management plan, if exceedences are demonstrated to 
result from the coal transportation activity. This shall include: 

• introduction of additional controls, either on noise emission from individual 
sources on the site or on site operations or modify operations, to ensure that the 
criteria in the Table 2 above are achieved; 
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• with the agreement of the landowner, undertaking of noise control at the 
dwelling to achieve acceptable internal noise levels; 

• entering into an agreement with the owner of Bayswater rail loading facility and 
rail loop and the landowner, or provide such other forms of benefit or 
amelioration as may be agreed between the parties as providing acceptable 
amelioration/benefit for the noise levels experienced; 

(iv) conduct follow up investigations to the satisfaction of the Director-General, where 
necessary. 

(f) If the independent noise investigations in sub-clause (e) above confirm that noise limits in 
Table 3 are being exceeded, the Applicant shall at the written request of the owner 
acquire the relevant property. Acquisition shall be in accordance with the procedures set 
out in Condition 10.2 and 10.3. 

(g) If continued complaints and noise investigations confirm that noise limits in Table 1 
and/or 2 are being exceeded, but are less than the noise levels in Table 3, the Applicant 
shall continue to negotiate with the owner of the Bayswater rail loading facility and rail 
loop and the landowner until an acceptable resolution is reached. 

(h) Further independent investigations shall cease if the Director-General is satisfied that the 
relevant consent limits are not being exceeded and are unlikely to be exceeded in the 
future. 

 

Note: 

1. The noise emission limits in this condition apply for adverse weather conditions.  
“Adverse” weather conditions means the presence of winds up to 3 metres per second, 
and/or temperature inversions for up to 4 degrees C per 100 metres. 

2. Vacant land in this condition means the whole of the lot in a current plan registered at 
the Land Titles Office as at the date of this consent that does not have a dwelling 
situated on the lot and is permitted to have a dwelling on that lot. 

 

5.3.2 Noise Management Plan 

(a) The Applicant shall within three months of the date of this consent, prepare a Noise 
Management Plan for the Drayton rail loading facility and Antiene rail spur, to the satisfaction 
of the Director-General. The Plan shall be prepared in consultation with the owner of 
Bayswater rail loading facility with the aim of achieving a consistent approach in the 
preparation of the Drayton rail loading facility noise management plan.  The Plan shall: 

• include details of the conduct of noise investigations at three monthly intervals (unless 
otherwise agreed by the Director-General) to evaluate, assess and report the both the 
Leq(15 minute) (project alone) and Leq(9 hour/4 hour/11 hour) (cumulative) noise emission levels 
due to normal coal transport operations under adverse weather conditions; 

• details of the proposed methodologies including establishing the Drayton rail loop and 
Antiene rail spur operating configuration; determining survey intervals; weather 
conditions and seasonal variations; selecting variations, locations, periods and times of 
measurements; 
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• outline the design of any noise monitoring and noise modelling or other studies 
including the means for determining the noise levels emitted by the operations; 

• particularly focus on the management of night time noise (10.00pm – 7.00am) for each 
year of operation; 

• identify noise affected properties and the relevant noise limits consistent with the EIS, 
the additional noise information requested by the EPA and supplied by Umwelt 
(Australia Pty Limited) in a letter dated 15 June 2000; with results of extended noise 
monitoring and in a letter dated 20 July 2000 and accompanying report titled 
“Response to EPA Submission of 5 July 2000; and the Drayton Coal Pty Ltd Response 
to Summary of Submissions received from DUAP on 2 June 2000, prepared by 
Umwelt (Australia) Pty Ltd, August 2000; 

• specify the procedures for a noise monitoring program for the purpose of undertaking 
independent noise investigations, in consultation with the owners of Basyswater mine, 
as necessary; 

• outline the procedure to notify property owners and occupiers likely to be affected by 
noise from the operations; 

• establish a protocol for handling noise complaints that include recording, reporting 
and acting on complaints; 

• record appropriate mechanisms for community consultation; 

• outline mitigation measures to be employed on the site to limit noise emissions; 

• identify longer term strategies directed towards mitigating noise levels that exceed the 
noise criteria in Table 2 under adverse meteorological conditions; 

• outline measures to be used to reduce the impact of intermittent, low frequency and 
tonal noise (including any truck reversing alarms); 

• specify measures to be taken to document any higher level of impacts or patterns of 
temperature inversions, and detail actions to quantify and ameliorate enhanced impacts 
if they lead to exceedence of the relevant noise criteria; 

• survey and investigate noise reduction measures, if required, from plant and 
equipment annually, subject to noise monitoring results and/or complaints received, 
and report in the AEMR at the conclusion of the first 12 months of operations and set 
targets for noise reduction taking into consideration valid noise complaints in the 
previous year. The Report shall also include remedial measures to achieve compliance 
with the specified noise goals; and 

• include details of the integration of this plan with the existing Drayton mine Noise 
Management Plan, and its inter-relationship with the Bayswater rail facility noise 
management plan. 

(b) Prior to the commencement of operations the applicant shall ensure cladding is added to 
the northern side of the Drayton Coal Handling Facility, extending from ground level to 
the top of the conical section of both loading bins, with an internal facing of absorbing 
material and vibration isolated from the existing structure as described in the EIS. 

(c) The Applicant shall also: 
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(i) make copies of the Plans available to the EPA, MSC and CCC within fourteen days 
of approval, or as otherwise agreed to be the Director-General; and 

(ii) include a summary of noise monitoring results in the AEMR . 

 

5.3.3 Noise Monitoring 

(a) The levels of noise emitted from the premises must be monitored for 72 hrs every 3 
months unless otherwise agreed by the Director-General at locations agreed to in 
consultation with the EPA.  The monitoring must determine the LAeq,9hour, LAeq,15min, 

LA10,15min, LA90, 15min, and LA1,1min and include an assessment of the impact of operational 
noise on adjoining residents. 

(b) Noise monitoring at the specified locations must be undertaken during daytime (7.00am- 
6.00pm), evening (6.00pm-10.00pm) and night time (10.00pm-7.00am). 

 

6. Transport 
6.1 Limits on Transportation of Coal 

(a) Coal transported along the Drayton Rail Loop is limited to seven (7) million tonnes per 
annum. 

(b) Coal transported along the Antiene Rail Spur is limited to twenty (20) million tonnes per 
annum. 

(c) The peak number of train movements along the Drayton Rail Loop are limited to 12 per 
day. 

(d) The peak number of train movements along the Antiene Rail Spur are limited to 30 per 
day. 

(e) The maximum annual rate of coal haulage shall be calculated from the date of 
commencement of this consent. The Applicant shall submit a statement every six (6) 
months regarding the number of daily train movements, quantities and destination of 
product hauled on the Drayton rail loop and Antiene rail spur in that period to the 
Director- General unless otherwise agreed by the Director-General, commencing from the 
date of commencement of this consent. 

(f) To ensure residents access on the northern side of Antiene Road is not restricted, the 
Applicant shall consult with RAC to ensure amendment of the RAC signal procedures 
manual is undertaken so that the signal located to the west of the level crossing near the 
junction of the Antiene rail spur and the Main Northern Railway (signal 60) is the priority 
signal for access to the Main Northern Railway as discussed in section 4.3.2.2 of the EIS. 

Note: Condition 6.1 shall be read in conjunction with condition 6.1 Limits on Transportation 
of Coal of the consent issued by the Minister for Urban Affairs and Planning to Coal 
Operations Australia Limited (COAL) for the construction and operation of the Bayswater 
Rail Loading Facility and Rail Loop. Condition 6.1 of the COAL consent is as follows: 

(a) Coal transported along the Bayswater Rail Loop is limited to 13 million tonnes per 
annum during the simultaneous operation of the Drayton Rail Loop at 7 million tonnes 
per annum. 
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(b) Coal transported along the Bayswater Rail Loop can only exceed 13 million tonnes per 
annum where the combined annual tonnage of operations along the Bayswater Rail Loop 
and Drayton Rail Loop do not exceed 20 million tonnes per annum. 

(c) The peak number of train movements along the Bayswater Rail Loop are limited to 18 
per day, except in the event that Drayton mine does not utilise all of its 7 million tonnes 
per annum, the applicant may take up the spare capacity, with a total limit of 30 train 
movements per day along the Bayswater rail loop and Antiene rail spur. 

(d) The maximum annual rate of coal haulage shall be calculated from the date of 
commencement of rail haulage. The Applicant shall submit a statement every six (6) 
months regarding the quantities, number of daily train movements and destination of 
product hauled on Bayswater rail loop in that period to the Director-General unless 
otherwise agreed by the Director-General, commencing from the date of commencement 
of rail haulage. 

 

6.2 Road Transport 

No coal shall be hauled on public roads except under emergency or special situations and only 
with the prior written permission of the Director-General, RTA and MSC. 

 

6.3 Rail scheduling 

Note: A commercial agreement is in place between the owners of the Bayswater and Drayton 
rail facility proposals respectively which requires the applicant to advise the owners of the 
Bayswater rail facility, no less than sixty (60) business days before the commencement of 
each year, of its proposed Estimated Annual Tonnage and its planned shipping schedule for 
coal haulage on the Antiene Spur.  On the first business day of each month, the applicant will 
advise the owners of Bayswater mine of its planned shipping schedule for coal haulage for 
each of the then ensuing three months. 
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