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1

INTRODUCTION

1

This report is my individual statement of evidence in relation to the objection hearings before the
Land Court of Queensland. I have been engaged as an expert witness in this matter by EDO
Queensland, in accordance with the letter attached as Annexure A to this report. I understand my
duty to the Land Court in accordance with rules 24E to 24I.

2

My report is based on my review of the following material.
a. Noise-related information in the EIS, the AEIS, and their appendices;
b. Coordinator-General’s evaluation report;
c. Draft Environmental Authority;
d. Relevant acoustic guidelines, reports and published papers;
e. D Moore reports disclosed by the Applicant;
f. parties’ lay witness statements;
g. noise monitoring results conducted by me at sensitive receptor 10 to the north of the
mine site;
h. TARP/dashboard noise monitoring results and other data provided by SLR on 2 and
3 March, 2016;
i. to some/limited extent, preliminary review and reading of documents and data
disclosed by DEHP under the Court order dated 8 February 2016.

2
3

QUALIFICATIONS
My qualifications are included in my curriculum vitae in section 16 of my joint expert report (JER)
with Mr Elkin dated 22 February 2016, and also include the following knowledge of, and
experience in:
a. applying the Queensland regulatory acoustic policies, codes and relevant guidelines
over the past 35 years;
b. current acoustic practices and research in environmental acoustics gained from
participating in international acoustic conferences over the past fifteen years;
c. writing acoustic policies and guidelines for various Queensland Government
Departments, including the Qld Wind Farm Code, the Qld Licensing Acoustic
Polices, and others;
d. preparing assessments of noise emissions for developers of major resource, energy
and industrial projects in Queensland, many of them in very rural environments;
e. determining and optimising noise mitigation at specific receptors taking account of
the ranking of noise contributions on sites with multiple noise sources operating
concurrently, including quarrying, mining and energy projects;
f. being an acoustic expert in assessing the environmental impact reports and
proposals by proponents in the Queensland Planning and Environment Court,
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including resource related projects;
g. monitoring noise in rural environments, including the pioneering of filtering/removal
of insects as significant extraneous noise sources in Australia;
h. developing real-time noise monitoring systems that utilise wireless communications,
one-third octave spectral analysis and reporting; and
i. developing directional noise monitoring instrumentation for projects with multiple
sources and adjacent significant noise sources;

3

SUMMARY OF MY CONCLUSIONS

4

AS1055.2 outlines three possible methods of noise assessment but does not specify which
method is most appropriate for a given situation or the noise limits. The three methods are
comparison of intrusive and background noise levels, (commonly termed the “background plus”
approach), rating levels or statistical noise levels.

5

Background noise levels (i.e. rating background levels) for sensitive receptors near the New
Acland Mine Stage 3 Project are very quiet, expected to be as low as 20 dB during the day,
evening and night periods.

6

The background and ambient noise levels in a very rural environment typically include significant
contributions from extraneous noise sources, particularly insects in warmer seasons, frogs
following rainfall, and morning bird chorus. Other man-made extraneous noise can include local
vehicle passby noise or aircraft noise.

7

PNCG and MMCG derive background plus based noise limits and provide the lowest LAeq noise
limits and therefore the best protection of health, wellbeing and amenity for sensitive receptors of
all noise limits considered in the 2014 EIS and the JER.

8

Rating levels in Schedule 1 of EPP(Noise) and commonly applied sleep disturbance noise limits
are based upon WHO Guidelines for Community Noise, which were developed as guidelines for
noise-exposed populations in urban communities.

9

I recommend that noise limits (rating levels and sleep disturbance noise limits) for very rural
communities are reduced by a minimum of 5dB for all daily time periods to take account of the
much lower background noise levels in very rural environments.

10 I do not support the draft EA’s rating level of 37dBA for the night period, with 42 dBA for the day
and evening periods, because these levels do not include the minus 5dB adjustment for very
rural environments. Instead, I recommend that the highest rating levels, LAeq, adj 15min for the Stage
3 Project are no greater than 40dBA, 35dBA and 35dBA for the day, evening and night periods
respectively. These recommended noise limits are:
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a. to satisfy the background creep provision of the EPP(Noise) 2008; and
b. based upon minimum deemed background noise levels of 30dB in the evening and
night and 35dBA during the day periods, in accordance with the MMCG and the
background noise levels (RBLs) in the 2014 EIS.
11 Adoption of my recommended rating level noise limits will reduce the draft EA rating level noise
limits by 2dBA in the day and night periods and by 7dBA in the evening period. The higher noise
reduction of 7dBA in the evening period is to redress the lack of importance placed upon the
environmental values of the EPP(Noise) in the evening period by the 2014 EIS and the draft EA
condition for this period.
12 I recommend that the draft EA noise limit for sleep disturbance be reduced by 3dB from 50dBA
to 47dBA to take account of the very low background noise levels at night in a very rural
environment. This recommended noise limit is 5dB lower than the sleep disturbance noise limit
of 52dBA recommended in the 2014 EIS.
13 I also recommend that the description of the sleep disturbance acoustic parameter be modified
from LAmax to maxLpA, occurring no more than 10-15 times in a night period, to comply with the
description and intent of the WHO Guideline for Community Noise for sleep disturbance, the
nature of the variable emissions from typical mining operations expected from the Stage 3
Project, and to prevent misinterpretation of the descriptor by both acousticians and nonacousticians.
14 The sleep disturbance noise limit should be no greater than maxLpA 47dBA, occurring no more
than 10-15 times in a night period, assessed over an initial 30 minute period. If non-compliant in
the initial 30 minutes, then the assessment period may be extended to a minimum 4 hours'
duration to confirm the non-compliance by extrapolation of the number of non-compliant events
to the whole night period. Non-compliance would require more than 10-15 events measured or
extrapolated to the whole night period. The maxLpA levels and number of occurrences of each
level in the night period should be reported.
15 I do not support the draft EA noise limits of LAmax 56dBA and LAeq 24 hours 50dBA for the rail loop
and rail loading facilities within the boundaries of the mining lease. However, I do support the
draft EA rail noise limits for the spur line between the main line at Jondaryan and the boundary of
the mining lease.
16 The draft EA noise limits are more permissive than the mining noise limits and are not readily
measured unless the rail noise can be separated from the other mining noise which is very
difficult to do, particularly for the LAeq 24 hour level.
17 I recommend that trains and rail loading noise occurring within the mining lease be subject to the
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same cumulative noise limits (LAeq, adj, 15min and maxLpA) that apply to any of the other individual or
concurrent noise sources which comprise the mining activities within the mining lease
boundaries.
18 The draft EA includes no noise limits for low frequency noise (defined as noise below 200Hz). I
recommend that a screening low frequency noise limit of LCeq, 15min 60dBC measured external to
a dwelling be added to the EA noise limits. If the screening noise limit of 60dBC was exceeded,
then I recommend further investigation utilising measurements inside the dwelling in accordance
with the draft low frequency guideline.
19 Compliance with the LAeq, adj, 15min noise limit in the 2014 EIS and draft EA conditions for all daily
time periods is dependent upon the -2dB utilisation adjustment to the noise modelling predicted
levels.
20 I do not agree with the arguments presented by NAC to justify a utilisation reduction of 2dB to all
predicted noise levels.
21 There are also serious omissions from the noise modelling which, if included in more detailed
planning and noise modelling, are also expected to increase noise levels received at sensitive
receptors from the levels predicted in the 2014 EIS. Expansion of the noise modelling to include
more operational mining scenarios for each daily period is not difficult or time consuming once
the initial topographic model for each operational period (e.g. bi-yearly) has been constructed in
the software. Such detailed planning is commonly applied to industrial sites where there are
multiple sources, source locations and various operating scenarios. Detailed planning using
modelling is cost-effective because noise mitigation measures may be suitably planned and
optimised to maximise the noise mitigation whilst minimising the costs.
22 The approach of NAC and Mr Elkin is to focus on noise monitoring in the night period only as the
means of achieving compliance with the noise limits. I do not support this approach which
emphasises monitoring and reactive noise management (due to monitored noise levels or the
receipt of noise complaints) rather than detailed noise planning and modelling. Under the
detailed planning approach the monitoring is used to confirm that the planning is achieving
compliance with the noise limits at the potentially most affected sensitive receptor locations. The
monitoring may also be used to fine-tune the planning/modelling of particular mining activities if
non-compliance occurs at a particular sensitive receptor from particular mining activities. This
approach is preferred because it can be effectively applied in all daily periods, ie day, evening
and night and will minimise the occurrence of noise complaints which will be beneficial for health,
well-being and amenity of sensitive receptors. Using my recommended planning/modelling
approach, adaptive (or reactive) noise management will be the exception and not the rule.
23 I recommend that real-time monitoring of noise levels agreed by the experts as necessary for the
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Stage 3 Project be expanded to include an eastern location (as well as the north and west sites
agreed in the JER), if detailed noise modelling indicates it as being required to ensure
compliance with the noise limits for all sensitive receptors .
24 The current real-time noise monitoring system has application only to the night period because it
is only operated and monitored by NAC between 10pm and 7am.
25 In any case, the current real-time noise monitoring is ineffective in indicating noise compliance in
the presence of any extraneous noise sources which have a similar or greater level than the
mining noise emission levels.
26 The current real-time noise monitoring system is not suitable for other sensitive receptor
locations.
27 To be effective in ensuring compliance with the noise limits, the system must be able to monitor
LAeq, adj 15min and maxLpA levels and the number of exceeding maximum events per night period at
sensitive receptor locations.
28 The noise levels resulting from the TARP actions are not necessarily compliant with the noise
limits at Acland, however, due to the application of the 2dB rule by the operators. Exceedance of
the 2dB rule causes the operators to deem the mining noise level non-determinant, even if it is
exceeding the noise limit at that time.
29 I recommend continuation of monthly monitoring at sensitive receptors locations where real-time
monitoring is not installed. Monitoring should be conducted over a minimum twenty-four hour
period each month and include suitable analysis to take account of extraneous noise levels. If
weather conditions are unfavourable for noise monitoring due to excessive winds, rain or frogs
following rain, then the monitoring should be repeated at another time during that month in more
favourable weather conditions for noise measurement.

4

MY OPINION

30 Below is a description of my expert opinion in relation to issues that have been listed as
‘Summary of areas of disagreement’ in section 13 of the JER.

ISSUE 1
31

BACKGROUND NOISE LEVELS

The background noise levels in the area surrounding the Stage 3 mine, including background
noise levels measured by D Moore for NAC, and the quantification of the contribution of
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insects, were discussed in the JER in paragraphs 44 to 73, with the importance of quantifying
the background noise levels discussed in paragraphs 48, 51, 66, 105, 108, 126, 128, 132, 431
and 469.
32

The monitoring of background noise levels prior to commencement of a new project, or prior to
proposed expansion of an existing project, is the basis of noise limits derived by the PNCG
and the MMCG to protect health, wellbeing and amenity.

33

The approach of firstly monitoring background noise levels has been applied by the
Queensland “Environmental” Department (in its various manifestations, e.g. DERM, DEHP) in
setting noise limits in EAs for many years. Noise limits have been typically applied as the
background noise level plus 5dB in the day and evening periods, and the background noise
level plus 3dB in the night period, assessed external to a sensitive receptor.

34

In circumstances where there are very low background noise levels (for example 15 to 20
dBA), the usual approach of limiting intrusive noise to not more than 3 or 5dB above the
background noise levels could lead to unreasonably low noise limits. Imposition of such low
limits would not be consistent with the achievement of the necessary balance between
economic development and environmental protection required by the EP Act.

35

For a mining operation, achievement of such low noise limits may not be practically
achievable. In such cases, the PNCG and the MMCG apply deemed background minimum
noise levels of 25dBA and 30dBA for the night periods respectively, irrespective of the actual
measured background noise levels, for determining the noise limits.

36

The JER paragraph 46 shows that increases in level of 5dB above background noise levels
are clearly perceptible with differences of 10 and 20dB above background noise levels twice
and four times as loud respectively. A difference of only 3dB is considered to be just
perceptible.

37

To protect health, wellbeing and amenity, the intrusive noise level must be as low as possible
relative to the background noise level so that the difference between the intrusive noise level
from mining is as small as is practicable and reasonable compared to the background noise
level.

38

I disagree with Mr Elkin regarding the status of the PNCG, as stated in the JER paragraph
219. The PNCG has been re-published (Reference no EM2371, Version 1.00, dated 16th
January 2016 – Annexure B to this report) on the DEHP Website. It therefore has not been
superseded as suggested by Mr Elkin and is provided as a guideline on the webpage along
with other reference information regarding environmental authorities and the Queensland
Noise Measurement Manual.
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39

The re-published PNCG is consistent with the August 2004 version. The calculation method for
Planning Noise Levels (PNLs) in the EIS Chapter 11, Table 11-8 is consistent with the new
PNCG which results in day noise limit of 35dBA, evening of 28dBA and night of 28dBA.

40

The PCNG and MMCG establish noise limits based upon the measured or deemed
background noise levels. These guidelines derive noise limits which take into account the local
context of the area surrounding a proposed mining site. The noise limits also have the
objective of minimising the potential for background noise creep.

ISSUE 2
41

My views and opinions regarding the applicability of the WHO Report and the enHealth Report
to very rural environments are discussed in the JER in paragraphs 93 to 103.

ISSUE 3
42

WHO REPORT and enHEALTH REPORTS

REDUCTION OF NOISE LIMITS FOR VERY RURAL
AREAS

My views regarding the reduction in rating level and maximum level noise limits from the
EPP(Noise), WHO Guidelines for Community Noise and enHealth Report, for very rural
environments, are discussed in the JER in paragraphs 127 to 138.

ISSUE 4

BEST LIMITS FOR HEALTH/AMENITY PROTECTION

43

My opinion is that LAeq, adj 15 min noise limits derived in accordance with the PNCG or the MMCG
provide the best protection of human health, wellbeing and amenity for sensitive receptors,
unless the EPP(Noise) Rating levels are reduced by 5dB for low noise very rural
environments, in which case the noise limits would be of similar levels to the PNCG or MMCG
noise limits.

44

A comparison of the possible equivalent continuous A-weighted noise limits based upon the
“background plus” approach or the EPP(Noise) Schedule 1 rating level approach (without 5dB
reduction for very rural environments) is given in JER paragraph 142.

45

There is a 9dB difference between the highest and the lowest possible night time noise limits
shown in the table. My opinion is that 37dBA at night is too high relative to the background
noise level of 20dBA or less, with a difference of 17dB too high to prevent adverse noise
impacts upon health, wellbeing and amenity.

46

My opinion is that the highest rating level (i.e. equivalent continuous noise level), LAeq adj T for
the night period is 35dBA, based upon the background creep provisions of the EPP(Noise)
and a minimum deemed background noise level of 30dBA, as recommended by the MMCG.
This noise limit does not include a reduction of 5dB for a very rural environment, as I
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recommend in paragraph 43 above but can be considered reasonable and practical due to
being based upon the minimum deemed background noise level for the night period;
47

The recommended night noise limit will represent a 2dB reduction from the draft EA noise limit
at night. A reduction of only 2dB to the rating (i.e. average) level may not seem significant but it
will reduce the short duration maximum noise levels that would otherwise occur with a higher
average noise limit at night. The new noise limit will also represent a 5 dB reduction from the
existing Stage 2 night noise limit which will represent a noticeable difference for sensitive
receptors.

48

Similarly, the possible day and evening noise limits have a range of 10dB between the highest
and the lowest limit during the day and 14dB during the evening. My opinion is that the draft
EA noise limit of 42 dBA for both the day and evening is too high relative to the background
noise level of approximately 20dBA during the these periods. Differences of 20dB or more are
too high to prevent noise nuisance and adverse noise impacts upon health, wellbeing and
amenity, particularly for the sensitive evening period.

49

The highest rating level (i.e. equivalent continuous noise level), LAeq adj T for the evening period
is also recommended to be 35dBA, based upon the background creep provisions of the
EPP(Noise) and a minimum deemed background noise level of 30dBA, as recommended by
the MMCG. The measured background noise levels reported for this period in the 2014 EIS
was only 25dBA by D Moore when the mine was shutdown. This noise limit does not include a
reduction of 5dB for a very rural environment, as I recommend in paragraph 43 above but can
be considered reasonable and practical due to being based upon the minimum deemed
background noise level for the evening period;

50

The recommended evening noise limit will represent a 7dB reduction from the draft EA noise
limit and a 10dB reduction from the existing Stage 2 noise limits in the evening. A reduction of
7-10dB will represent a very clearly perceptible difference for sensitive receptors compared to
the existing noise limit in the evening.

51

The highest rating level (i.e. equivalent continuous noise level), LAeq adj T for the day period is
recommended to be 40dBA, based upon the background creep provisions of the EPP(Noise)
and a minimum deemed background noise level of 35dBA, as recommended by the MMCG.
The measured background noise levels reported for this period in the 2014 EIS was only
28dBA by D Moore when the mine was shutdown. The deemed background noise level for this
period was increased to 35dBA given that the day period was less sensitive for noise intrusion
than the evening or night periods. This noise limit does not include a reduction of 5dB for a
very rural environment, as I recommend in paragraph 43 above but can be considered
reasonable and practical due to being based upon a suitable minimum deemed background
noise level for the day period which is greater than the day RBLs reported in all campaigns in
the 2014 EIS, Table 11-1;
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52

The recommended day noise limit will represent a 2dB reduction from the draft EA noise limit
and a 10dB reduction from the existing Stage 2 noise limits for the day period. A reduction of
10dB will represent a very clearly perceptible difference for sensitive receptors compared to
the existing noise limit in the day.

53

The increased noise reduction for the evening period occurs because the draft EA noise limits
effectively define the day period as being from 6am to 10pm since the noise limit throughout
this whole period is the same. The extended day period noise limits effectively place no value
upon the evening period (6pm to 10pm). This is when it may reasonably be expected that
sensitive receptors should experience a noise environment that is suitable for individuals to
study or learn, or be involved in recreation and conversation, in accordance with the
environmental values of the EPP(Noise).

54

It is not reasonable, in my view, for the mining applicant to treat the day period, with the least
restrictive of noise limits, as extending until the sleep disturbance noise limits for adults
commence at 10pm. Such an approach denies the sensitive receptors of the possibility of a
suitable noise environment for study or learning, recreation or conversation during the evening
period which is the ”normal” standard of amenity expected in urban environments.

55

It is also important to note that the current real-time noise monitoring system installed at
Acland is not utilised to monitor noise levels prior to 10pm. There is no permanent monitoring
of noise levels prior to 10pm to confirm that the mining noise emissions are compliant with the
evening or day noise limits at any sensitive receptor. This has been the pattern of monitoring
for Stages 1 and 2 and also is the proposed approach for Stage 3 (refer further discussion
later under Issue 18).

56

I do not agree with Mr Elkin regarding the PNCG and the MMCG, as stated in the JER
paragraphs 219 to 223. The PNCG is a current guideline that is referred to by the MMCG,
which is also a current guideline. The value of these two guidelines is that they satisfy one of
the three methods of AS1055.2 in deriving noise limits based upon background noise levels
and prevention of background creep. Both considerations are important in deciding whether
the draft EA noise limits provide sufficient protection of health, wellbeing and amenity for
sensitive receptors in a very rural environment. The guidelines may also indicate whether the
noise limits for the Stage 3 project should be tightened to better achieve the intentions of the
CG in setting the draft EA limits to uphold the environmental values of the EP Act as described
in the EPP(Noise).

ISSUE 5
57

RECOMMENDED OUTDOOR LAeq NOISE LIMITS

I rely upon my views on this issue as presented in JER paragraphs 144 to 149.

ISSUE 6

LEAST PROTECTIVE OUTDOOR NOISE LIMITS
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58

I rely upon my views on this issue as presented in JER paragraphs 142.

ISSUE 7

MINIMUM RECOMMENDED NOISE REDUCTION

59

The minimum noise reduction recommended from the existing EA noise limits is 5dB because
this is the noise difference that is required to perceive a clear difference in noise levels for
sensitive receptors, as described in the JER paragraph 46.

60

It is important that the noise reduction for sensitive receptors be sufficient to be clearly
perceptible. This is because the equivalent continuous noise limit is a logarithmically averaged
noise level. However, the actual time varying noise level heard by sensitive receptors is
comprised of short duration peak noise levels which have levels up to 10dB or more above the
noise limit level. The allowable short duration noise levels will have to be reduced by
approximately 5dB for the equivalent continuous noise level to also decrease by 5dB.

61

The noise monitoring reports in Sept, Nov and Dec, 2015 by D Moore demonstrate the levels
of the short duration maximum noise levels experienced by the sensitive receptors during the
current Stage 2 operations. Similar short duration maximum noise levels occur for all other
receptors monitored, with levels varying according to the mining activities at the time of mining
and the meteorological conditions (wind speed and direction) at the time of monitoring.
Date
Sensitive Receptor locations
2015
Acland (Lot 1)
1 Dec
Engines 51, 48, 49, 50, 50, 50, 50, 51, 52, 53, 50, 50, 53, Noise limit
50, 50, 50, 51, 51, 52, 53, 51, 52, 51, 52, 51
LAeq, adj, 1 hour 40dBA
Dozer tracks 50, 50, 49, 50, 50, 52, 50, 51, 51, 50
(3.6m/s NE)
18 Nov Engines 46, 46, 45, 47, 50, 47, 47, 47, 48, 48, 49, 48, 48,
49, 49, 49, 48, 49, 50, 50, 50, 49, 48, 49, 50, 48, 49, 51,
50, 51, 49, 50, 49, 49, 51, 52, 52, 51
Dozer tracks 45, 46, 47, 46, 47
(2.6m/s SE)
25 Sept Engines 48, 47, 46, 47, 48, 48, 51, 52, 47, 47, 48, 48, 47,
46, 48, 49, 49, 50, 49, 50, 47, 47, 47, 45, 46, 47, 48, 47,
47, 49, 50, 49, 51, 49, 49, 48
Dozer tracks 49, 50, 49, 52, 53, 50, 49, 54, 50, 51, 55, 56,
48, 48, 50, 47, 48, 47, 48, 42, 42
Rocks 56, 57
(2.6m/s S)

62

A reduction of 5dB in the average noise level is the lowest reasonable reduction expected to
provide improved amenity for sensitive receptors by reducing the short duration peak noise
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levels by approximately 5dB.

ISSUE 8

SLEEP DISTURBANCE NOISE LIMIT

63

My views regarding appropriate sleep disturbance noise limits are stated in the JER
paragraphs 150 to 156, and 335.

64

A departure from the JER paragraph 336 and 465 is presented in the following paragraphs.

65

A tightened sleep disturbance noise limit is recommended in accordance with my views
regarding the reduction of noise limits for very rural areas expressed JER paragraphs 127 to
138. The new noise limit for sleep disturbance is an instantaneous maximum level of not
greater than maxLpA 47 dBA for a very rural environment, with the maximum level not occurring
more than 10-15 times per night period.

66

It is noted for clarification that the appropriate acoustic parameter for “maximum” sleep
disturbance noise limits in Queensland is maxLpA (refer PNCG, page 7, Table 7). Even though
LAmax is commonly used for sleep disturbance noise limits, it is not strictly in accordance with
the intentions of the WHO Report which indicates that the maximum instantaneous noise level
(maxLpA) should not occur more than 10-15 times in an eight hour night period, where the
maximum noise level is a discrete maximum level (i.e. maxLpA, refer PNCG p7). It is also
particularly relevant for the nature of the noise emissions from the New Acland Mine because
the mining “maximum” noise emissions consist of variable maximum noise levels. The number
and level of the variable maximum levels are the noise components which are assessed to
determine compliance with the sleep disturbance noise limits.

67

LAmax is defined differently as it is the average of the maximum noise levels that occur in a
given time period. A problem with using LAmax is that it can be misinterpreted as being
equivalent to the statistical parameter, LA10, T. This equivalence is true for semi-continuous
traffic noise where it is commonly used but it is not true for irregular time varying noise from
mining activities. Mr D Moore has incorrectly stated this equivalence for mining noise in the
definitions of terms in each of his monthly reports.

68

The draft EA LAmax noise limit of 50dBA is not supported even though it is a reduction of 2dB
from the sleep disturbance noise limit recommended by the 2014 EIS. My view is that a
minimum 5dB noise limit reduction from the EIS recommendation is appropriate (refer
discussion in paragraph 65 above). I also do not support the draft EA noise limit because the
acoustic parameter is not appropriate for assessing sleep disturbance in accordance with the
WHO Report (for reasons stated in paragraphs 66 and 67 above). In many circumstances
where noise emissions are not so variable, LAmax may be suitable as a sleep disturbance noise
criterion parameter. It is not suitable for mining noise emitted from the New Acland mine,
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however, because of the variable nature and levels of the “maximum” noise emissions.
69

The correct acoustic term for sleep disturbance is maxLpA with a sleep protection limit of not
more than 10-15 times per 8 hour night period. This requires a real-time monitoring system to
record discrete, instantaneous maximum noise levels (maxLpA) and then to identify whether
more than 10-15 of such mining related discrete events occur per 8 hour night period. If more
than 10-15 events are identified that exceed the discrete event noise limit then sleep
disturbance is deemed to have occurred and the mining noise emissions will be non-compliant
with the EA sleep disturbance noise limit.

70

There is no suggested or prescribed method outlined in the Queensland Noise Measurement
Manual for conducting maxLpA measurements to determine whether sleep disturbance has
occurred. It is recommended that the 15 minute assessment period be duplicated (i.e. 30
minutes in total) and if one maxLpA noise event is detected where the level exceeds the sleep
disturbance noise limit in that 30 minute period, then the mine will be assessed as being
potentially non-compliant with the sleep disturbance noise limit (the reasoning being that one
non-compliant noise event per 30 minutes equates to potentially 16 non-compliant noise
events per 8 hour night period). The mine could accept that it is operating non-compliantly on
the basis of the 30 minutes of monitoring, or alternatively, it could continue the monitoring to
cover all, or at least a minimum of 4 hours, of an eight hour night period to confirm whether the
potential non-compliance with the sleep disturbance noise limit had, or was likely to have,
occurred.

71

If it is assumed that the “maximum” noise levels reported by D Moore were actually maxLpA
levels, then compliance with the sleep disturbance noise limit may also be assessed using
these monitored “maximum” levels. Mr Elkin has recommended a maximum noise limit of 52
dBA and I have recommended a limit of no greater than 47dBA for a very rural environment
(Note: 47 dBA assumes an internal maximum noise level of 40dBA which is 15dB greater than
an assumed background noise level of 25dBA, and 7dB noise reduction for a partially closed
window. If the background noise level was only 20dBA then the corresponding internal
maximum noise level would only be 35dBA, giving an outdoor maximum sleep disturbance
noise limit of 42dBA).

72

The WHO Report (referenced by the PNCG in Tables 7 and 8) recommends that for good
sleep over eight hours, the indoor sound pressure level measured as a maximum
instantaneous value should not exceed the indoor maximum noise limit more than 10-15 times
per night.

73

The maximum mining noise levels noted by D Moore during one hour of monitoring may be
used to indicate whether sleep disturbance noise limits were exceeded in noise surveys
conducted in June to December 2015, and January 2016. The sleep disturbance assessment
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is shown summarised in the table below:
Receptor Month

Acland

T Plant

Kuhl

Mason

Jan
2016
Dec
2015
Oct
Nov
Sept
Aug
June
Jan
2016
Dec
2015
Nov
Oct
Sept
Aug
Jun
Jan
2016
Dec
2015
Nov
Oct
Sept
Aug
Jun
Jan
2016
Dec
2015
Nov
Oct

Number of occurrences of noise events4
maxLpA 52 dBA (Elkin)
maxLpA 47 dBA (Savery)
maxLpA 42 dBA (Savery)
1 hour
8
Sleep 1 hour
8
Sleep 1 hour
8
Sleep
1
1
1
hours distur
hours distur
hours distur
bance
bance
bance
Nil
Nil
No
Nil
Nil
No
Nil
Nil
No
3

24

Yes

35

280

Yes

42

336

Yes

44
60
Nil
1
Nil

352
480
Nil
8
Nil

Yes
Yes
No
No
No

Nil
6
Nil
Nil
Nil

Nil
48
Nil
Nil
Nil

No
Yes
No
No
No

Thunder and rain
31
248
Yes
42
336
Yes
Nil
Nil
No
Nil
Nil
No
Nil
Nil
No

Nil

Nil

No

Nil

Nil

No

Nil

Nil

No

Nil
Nil
Nil
Nil
Nil
1

Nil
Nil
Nil
Nil
Nil
8

No
No
No
No
No
No

Nil
Nil
Nil
Nil
1
30

Nil
Nil
Nil
Nil
8
240

No
No
No
No
No
Yes

Nil
Nil
Nil
2
18
57

Nil
Nil
Nil
16
144
456

No
No
No
Yes
Yes
Yes

Nil

Nil

No

Nil

Nil

No

Nil

Nil

No

1
Nil
Nil
Nil
Nil
Nil

8
Nil
Nil
Nil
Nil
Nil

No
No
No
No
No
No

1
Nil
Nil
2
Nil
Nil

8
Nil
Nil
16
Nil
Nil

No
No
No
Yes
No
No

2
1
Nil
19
24
Nil

16
8
Nil
152
192
Nil

Yes
No
No
Yes
Yes
No

Nil

Nil

No

Nil

Nil

No

Nil

Nil

No

Nil
Nil

Nil
Nil

No
No

Nil
Nil

Nil
Nil

No
No

Nil
Nil

Nil
Nil

No
No
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Receptor Month

Sept
Aug
Jun
Hansford Jan
2016
Dec
2015
Nov
Oct
Sept
Aug
Jun
Note: 1

2

3

4

74

Number of occurrences of noise events4
maxLpA 52 dBA (Elkin)
maxLpA 47 dBA (Savery)
maxLpA 42 dBA (Savery)
1 hour
8
Sleep 1 hour
8
Sleep 1 hour
8
Sleep
1
1
1
hours distur
hours distur
hours distur
bance
bance
bance
Nil
Nil
No
Nil
Nil
No
4
32
Yes
Nil
Nil
No
4
32
Yes
38
304
Yes
Nil
Nil
No
6
48
Yes
30
240
Yes
Nil
Nil
No
Nil
Nil
No
Nil
Nil
No
Nil

Nil

No

Nil

Nil

No

Nil

Nil

No

Nil
Nil
Nil
Nil
Nil

Nil
Nil
Nil
Nil
Nil

No
No
No
No
No

Nil
Nil
Nil
Nil
Nil

Nil
Nil
Nil
Nil
Nil

No
No
No
No
No

Nil
Nil
Nil
4
2

Nil
Nil
Nil
32
16

No
No
No
Yes
Yes

8 hour events assumes that the one hour monitoring period is representative of
the whole night period of 8 hours with the number of events extrapolated to
estimate the number of occurrences in an eight hour night period;
The noise monitoring was often conducted at different times and on different
nights so the noise levels at each sensitive receptor are not indicative of noise
levels that existed at the same time at each location;
In some months the Nil response is because of high extraneous noise levels
from sources such as insects, which prevented D Moore from visually
identifying on the sound level meter and recording the maximum noise levels
due to mining alone;
The three noise limits assume that the windows at a receptor are partially
closed with a 7dB noise reduction from outside to inside.

The sleep disturbance assessment indicates that exceedance of the sleep disturbance noise
limits occurs regularly for the two Acland sensitive receptors and possibly intermittently at
other northern sensitive receptors. The intermittent conclusion at the northern receptors is
based on:
a. monitoring only being conducted by D Moore for one hour per night per month
(approximately 0.5% of the night hours per month per receptor);
b. the June, August 2015 and January 2016 noise data at the Kuhl location;
c. the June, August 2015 noise data at the Mason location;
d. the monitored levels not being actual maxLpA levels (i.e. likely lower than actual maxLpA
levels due to visual inspection of the sound level meter display only),
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e. the possibility of a maximum sleep disturbance noise limit less than 47dBA due to
low background noise levels; and
f. subjective reports of sleep disturbance from sensitive receptors.
75

Prevention of sleep disturbance at the Acland sensitive receptors is not being achieved by the
TARP/real-time monitoring/directional noise monitoring system, as evidenced by the monitored
noise levels during September and December 2015 (52dBA maximum noise limit) or during
September, November and December 2015 (47dBA maximum noise limit).

76

The TARP/real-time noise monitoring system does not record maxLpA levels. It does record,
however, the highest noise level that occurs in each 10 minute period. If more than one
discrete maximum event occurs within the ten minute period the system does not record it.
The system does not record maximum instantaneous noise levels during the night period and
therefore provides no protection with respect to the prime parameter for assessing sleep
disturbance. The operator is focussed upon achieving compliance with the moving LAeq
average levels and may not pay any attention to identifying the source of the maximum noise
level that is recorded for each 10 minute period.

77

I disagree with the statement by Mr Elkin in JER paragraph 76 where he states “”It has used
the findings/recommendation of the World Health Organisation in setting internal noise levels
appropriate to protect sleep amenity..”, which he restates in JER paragraph 78. The
EPP(Noise) Schedule 1 lists for bedrooms the following noise limits:

(i)

Dwelling (for indoors)

night-time

LAeq, adj, 1hr 30dBA
LA10, adj, 1hr 35dBA, and
LA1, adj, 1 hr 40dBA

Inspection of the WHO Report indicates a recommendation for an equivalent continuous noise
level of LAeq, adj, 1hr 30dBA, but neither of the other two statistical noise limits listed in Schedule
1 are equivalent to the WHO Report recommendation of maxLpA 45dBA not occurring more than
10-15 times per night. The Schedule 1 indoor noise limits therefore do not fully reflect the
recommendation of the WHO Report as stated by Mr Elkin.
78

I also disagree with Mr Elkin in regard to his views on sleep disturbance research, as stated in
the JER paragraphs 205 to 209. In an urban environment inside a building, a sound level of
25-30 dBA is a very quiet sound level, such as in a courtroom or theatre. It is unlikely that a
laboratory used for sleep disturbance studies would have an internal sound level that was less
than 30dBA, unless the study room was a radio or television studio, or similar with an ambient
noise level of perhaps down to 25dBA. Even at this low level it is still a louder ambient noise
level than regularly occurs in a very rural environment.

79

The background noise levels in the areas of interest surrounding the proposed Stage 3 mine
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have background noise levels that can be lower than 20dBA, and certainly lower than 25 dBA
on many occasions throughout the year. I do not believe that any of the sleep disturbance
studies included background noise levels in this very low sound level range and therefore the
conclusions of Mr Elkin regarding the sleep disturbance limits and minimum “absolute” levels
must be considered as being indicative only of the actual limits that may apply in a low noise
very rural environment.

ISSUE 9

WANDOAN NOISE LIMITS

80

I discuss the Wandoan judgement noise limits in the JER paragraphs 142, 144 and 145.

81

I disagree with Mr Elkin’s review of the Wandoan judgement in the JER, paragraph 225. My
review of the Wandoan judgement indicates in paragraph 392 of the judgement, that Dr
Mackenzie of Aurecon, first states that the LAeq noise limit of 35 dBA was recommended to
satisfy the background creep provision of the EPP(Noise), assuming a background noise level
of 30dBA. In paragraph 393 of the judgement it is stated that “the proposed LAeq, 1hour 35 dBA
external noise criterion outside of a dwelling will also satisfy the EPP(Noise) acoustic quality
objective for indoor night time level of LAeq, 1hour 30dBA which assumes a conservative 5 dBA
noise reduction across a bedroom façade with a large open window”. My view is that the
primary driver for the Wandoan LAeq noise limit was the background creep provisions of the
EPP(Noise) with secondary support from the Schedule 1 limit, with the associated
assumptions regarding the noise reduction through the open window of the dwelling.

82

The experts in the Wandoan case did not apply the window noise reduction in accordance with
the methodology of the PNCG Table 7, but irrespective of the relative merits or conservatism of
the window noise reduction applied, the main driver for the selection of the noise limit was the
background creep provision of the EPP(Noise) and therefore no change to the
recommendation of the Wandoan judgement is justified. If the experts had applied the open
window noise reduction in accordance with the PNCG Table 7 then the LAeq, 1hour noise limit
would have been only 32dBA , as shown in the JER paragraph 142.

ISSUE 10 TRAIN LOOP NOISE LIMITS
83

I discuss noise limits for the rail loop in the JER paragraphs 157 to 160.

84

I do not support the draft EA noise limits of LAmax 56dBA and LAeq 24 hours 50dBA for the rail loop
and rail loading facilities within the boundaries of the mining lease. These limits are more
permissive than the mining noise limits and provide less protection for sensitive receptors. The
draft EA noise limits are also not readily measured unless the rail noise levels are much
greater than mining noise levels at the sensitive receptor location.

85

Noise limits for rail operations, including wagon loading, conducted within the mining lease are
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recommended to be in accordance with the mining activity noise limits that apply to all
concurrent activities conducted within the mining lease. Assessing rail noise and loading noise
concurrently with other mining activity noise, in accordance with the mining noise limits,
accords with the precedent applied to noise emissions of all road and haulage vehicles within
the mining lease which must comply with the mining activity noise limits.
86

It is generally not possible to separate the noise emissions of rail movements and loading
(locomotive, wagons, overhead bin, conveyor) from noise emitted from the remainder of the
mining operations, when assessed at a sensitive receptor. This is particularly true for the
twenty-four hour equivalent continuous level (LAeq 24 hours) which requires a measurement over
twenty-four hours of rail loop noise only. It therefore makes no sense to have noise limits
which are not easily quantified by measurement at a sensitive receptor location since rail noise
only occurs intermittently throughout the twenty-four hour period. On the other hand, a
cumulative mining noise measurement over fifteen or 30 minutes of LAeq and maxLpA at a
sensitive receptor location during a train loading operation is very easy to measure with a
suitable sound level meter or logger and does not require rail noise to be separated from other
mining related noise emission levels.

ISSUE 11 LOW FREQUENCY NOISE
87

I discuss the low frequency noise (LFN) limits in the JER paragraphs 165 to 169 where LFN is
defined as noise with a frequency less than 200Hz.

88

My recommendation is for a planning, or preliminary noise screening assessment, using an
outdoor free-field noise limit of LCeq, 15min 60dBA outside of a sensitive receptor dwelling. The
LCeq, 15min noise limit allows an assessment of a potential LFN problem at the planning or
monitoring stages using noise modelling or measurement, without any specific knowledge of a
dwelling’s construction details, and without requiring any intrusive inspection of a sensitive
receptor’s dwelling which may not be required.

89

It is unlikely that a complainant would describe a noise problem as LFN. It is more likely that a
complainant would register a complaint about “diesel engine noise”, particularly during the
night period. In this instance, a measurement of LCeq, 15min could be conducted outside a
dwelling as initial step in investigating the noise complaint. If the measured LCeq, 15min was of the
order of 60dBA then an inside noise measurement could be warranted and discussed with the
sensitive receptor to assist in understanding the cause of the complaint and determining an
appropriate solution.

90

I disagree with Mr Elkin regarding LFN in JER paragraphs 232 to 236. The noise modelling
conducted by Mr Elkin was simplistic and for a locomotive and wagons only moving on the
loop very slowly without the addition of mining noise sources. It is likely to have understated
the noise emissions from the rail loading loop when all sources are operating concurrently. The
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draft LFN guideline requires knowledge of the construction, floor layout and dimensions of
each individual dwelling for the Leq 15min dBL level to be accurately predicted and is therefore
unsuitable for planning or preliminary noise screening/investigation assessments.
91

The reason for adding LFN to the EA conditions is that it provides protection for sensitive
receptors if a LFN problem is identified from any of the sources that emit LFN during the
operating life of the mine. LFN is the only acoustic “condition” that requires an internal noise
measurement to fully investigate whether a LFN problem exists. If not included in the EA
conditions, the existence of a LFN noise problem will be most unlikely to be identified because
there will be no requirement, using any other acoustic parameter, to conduct a noise
measurement inside a sensitive receptor’s dwelling, when the LFN problem may only be
apparent inside the dwelling.

ISSUE 12a NOISE MODELLING NON-COMPLIANCE
92

I discuss the non-compliance of the noise modelling with the equivalent continuous noise limits
in the JER paragraphs 240 to 247, 251 to 254 and 257 to 275.

93

I have reviewed the meteorological conditions agreed to by the experts as being suitable for
noise modelling in the JER paragraphs 40 to 43. I wish to depart from what was agreed in
paragraphs 42 and 43 because my further detailed inspection of the table in paragraph 41 has
indicated that the dominant Stability Classes were:
Day
Evening
Night

Stability Class D
Stability Class F, and
Stability Class F.

94

In the 2014 EIS the Stability Classes applied to noise modelling were Day/Evening (Stability
Class F) and night (stability Class D or F). The data in the JER paragraph 41, extracted from
the AEIS, indicates that the allocation of Stability Classes in the noise modelling contained in
the 2014 EIS is incorrect and should be in accordance with the stability classes shown in
paragraph 93 above.

95

This does not change the predicted noise levels provided in the 2014 EIS except that the
Stability Class D predictions for the night period in 2014 EIS, Chapter 11, Table 11-14 should
be excluded from consideration of noise impact upon sensitive receptors at night.

96

I do not agree with the statement by NAC in AEIS Appendix C, Revised Project EM Plan,
Section 3.5.6 Control Strategies that “predicted noise levels will meet the EPP Noise LAeq, adj, 1hr
37dBA at all noise sensitive receptors over the life of the revised Project..”.

97

The reasons for expecting non-compliance with the LAeq, adj 15min noise limits in the night period
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(10pm to 6am) are:
(i)
The omissions from the noise modelling (detailed in JER paragraphs 243, 244
and 258 to 260);
(ii)
the reliance on the utilisation factor of -2dB for all noise sources to achieve
compliance with the LAeq, adj 15min noise limits (refer next issue, 12b, in this
statement for further discussion);
(iii)
The single representative sound power level for equipment that has time varying
noise emissions (JER paragraphs 251 to 254);
(iv)
the lack of a time scale for implementation of the equipment noise mitigation
(JER paragraph 273);
(v)
The inadequate representation of noise sources for the coal processing areas to
the north of the mine site, including the CHPP, RoM, etc (JER paragraphs 262 to
264). Noise monitoring at northern sensitive receptors by D Moore (for example
August 2015 and January 2016 (Kuhl)) indicates that noise levels from this
section of plant and equipment may be understated in the noise modelling since
the monitored noise levels are for the existing plant and equipment only. This
existing plant and equipment will be expanded in the proposed Stage 3 project;
(vi)
No basalt dump and equipment in noise model (JER paragraph 264);
(vii)
No rail loading in the noise model (JER paragraphs 265 to 267);
(viii) No MIS activities in the noise model (JER paragraph 268);
(ix)
No tonality or impulsiveness adjustments in the predicted noise levels from the
noise model (JER paragraph 271);
(x)
No acceptance testing under realistic operating scenarios is proposed for the
“noise mitigated” plant and equipment;
(xi)
No safety factor in the predicted noise levels from the noise model which is
common practice to account for any potential tonality/impulsiveness or variation
in the source sound power levels (JER paragraph 256); and
(xii)
Reliance upon adaptive management (when noise exceedance is indicated by
the real-time noise monitoring system) (Elkin JER paragraphs 293 to 295, and
322), or noise complaints from sensitive receptors, to achieve compliance rather
than undertaking adequate detailed planning for the night period (refer Issue 13
following).
98

A single sound power level that represents the noise emissions of the particular item of
equipment under its normal operating conditions is included in the noise model which is used
to predict cumulative noise emissions from the proposed mine operations. The example of the
dozer provided in the JER paragraph 252 illustrates how the actual operating noise emissions
may vary from the nominal assigned sound power level. In this instance 115dB is assigned to
the un-attenuated equipment when the measured levels are shown to be up to 9dB higher,
depending upon the gear selected.
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99

Similar variations in sound power levels may be expected from excavators during normal
operating cycles, loaded trucks climbing ramps, unloading versus empty trucks, front end
loaders loaded and unloaded, etc, If a sound power level is determined from measurements
conducted over a normal operating cycle, then this measurement is averaging the highs and
lows during the operating cycle. The noise modelling then is based upon an “average” level but
the actual noise emissions will follow the normal highs and lows of the machine operating
emissions.

ISSUE 12b UTILISATION IS NOT SUPPORTED
100 My views regarding the application of the utilisation factor of -2dB to all noise sources in the
noise model, as implemented in the 2014 EIS Chapter 11 report, is discussed in the JER
paragraphs 248 to 250, 255 to 256 and 334.
101 I do not support the application of a -2dB utilisation factor to the predicted noise levels from a
mining operation, such as proposed in the Stage 3 Project.
102 The essence of the utilisation argument may be explained by consideration of single sources
and multiple sources impacting upon an individual sensitive receptor, knowing from the noise
modelling that the impact upon sensitive receptors is different for all receptors depending
upon:
a. their relative location to the mine;
b. the mining activities causing the noise emissions; and
c. the meteorological conditions that occur during a night period.
103 In its simplest application where there is only one source contributing to the noise level at a
sensitive receptor, the operating time of an item of equipment must be reduced from 8 hours
at night to only 5 hours to achieve a logarithmically averaged noise level (i.e. L Aeq) which is
2dB lower over the eight hour period. This is true whether the machine is turned off
completely or simply idling during the 3 hour period (assuming there is a difference in noise
level of approximately 10dB between normal operating levels and idling levels).
104 In this circumstance, a sensitive receptor is exposed to a particular noise level for 5 hours and
in an extreme situation (where the machine is then turned off) no noise from the equipment for
a further 3 hours in the night period which will result in an average noise level (LAeq) over an 8
hour night period which is 2dB lower than if the equipment had operated for the complete 8
hours.
105 However, a LAeq noise limit is intended to be applied to the worst case operating condition, in
this instance, the five hours when the equipment is operating. It is unreasonable to claim that
because the equipment is idle at times during the night period and therefore has a lower
average noise level over a total 8 hour night period that the noise impact upon a sensitive
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receptor will be reduced.
106 Sensitive receptors generally do not lodge complaints of noise nuisance due to average noise
levels over an extended period, such as over an eight hour period at night. Rather the
complaint is lodged as a result of what a sensitive receptor hears at any given time. This can
be evidenced by a phone call to the mine operator at night when the intrusive noise is
occurring, or when the intrusive noise has occurred over a longer time interval, such as 1-2
hours.
107 For a single item of equipment the utilisation argument makes no sense with respect to the
impact upon individually affected sensitive receptors and their response to noise which they
have heard for five hours, even if the noise source is turned off for three hours, in an eight
hour period.
108 For multiple noise sources impacting upon sensitive receptors the analysis of the impacts of
equipment downtime is more complex because the ranking of contributions from the
equipment is different for each sensitive receptor due to the different separation distances from
equipment to the sensitive receptor(s), the mining activities being undertaken at the time, and
the prevailing meteorological conditions existing at the time.
109 It is simply not true to suggest that because a spreadsheet shows a combination of equipment
downtimes that the mine noise level (i.e. “total acoustic energy”) will be reduced by up to 6dB
at any particular receptor, as stated by Mr Elkin in JER paragraphs 299 and 300.
110 The consideration of utilisation must be conducted at the affected sensitive receptors to have
any possible meaning, and only then if there are significant periods during the night when the
most significant sources are not operating concurrently. Noise reductions for the sources
which are not dominant at a particular sensitive receptor location will have only minor impacts,
if any, upon the cumulative noise level from the operating sources at the sensitive receptor
location.
111 Mr Elkin in discussing the omission of the basalt plant from the noise modelling of multiple
noise sources supports the concept of non-dominant sources having only minor impacts upon
cumulative noise levels when he states in the JER paragraph 313 that “Given this activities
already occurs on site and that the SWLs associated with this basalt activity significantly less
than the rest of the mining operations, it is considered that this activity will continue to be
acoustically insignificant in terms of the overall mining activities.”
112 To investigate the impact of source ranking and utilisation (as proposed by NAC and supported
by Mr Elkin), I analysed the noise contribution of all of the sources in the noise model for three
receptors with high predicted noise levels for each of 2019, 2023 and 2029, as presented in
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the 2014 EIS, Appendix G.7. The source ranking at each receptor was derived from the
SoundPLAN noise modelling predicted noise level files from the 2014 EIS provided from the
Applicant by Clayton Utz under disclosure.
113 The three receptors selected for the night period utilisation analysis were sensitive receptors 1
(at Acland), 6 (north of the mine site) and 36 (west of the mine site).
114 The number of sources in the noise model for each year were 67, 71 and 72 for 2019, 2023,
and 2029 respectively. To simplify the description in the following tables, it will be assumed that
there are 70 noise sources in the noise model for each of the three modelled years.
115 The predicted noise levels (i.e. equivalent continuous LAeq noise levels) and the impact upon
the “average” noise level over an eight hour night period LAeq 8hour by turning sources off for 3
hours during the night at sensitive receptor 1 (central to the mining operations) is presented in
the following table:

Sensitive Receptor 1
Cumulative noise level from all 70 sources
operating concurrently during the night period.
If all sources are turned off (or idle) for 3 hours
during the night period, effect upon night LAeq 8hrs,
Highest source operates continuously during the
night period, remaining 69 sources off (or idle) for
3 hours at night, effect upon LAeq 8hrs,
Highest two sources operate continuously during
the night period, remaining 68 sources off (or
idle) for 3 hours at night, effect upon LAeq 8hrs,
Highest five sources operate continuously,
remaining 65 sources off (or idle) for 3 hours at
night, effect upon LAeq 8hrs,

Night - predicted noise levels
LAeq, adj, T dBA per year
2019
2023
2029
39
39
39
-2.0

-2.0

-2.0

-1.3

-1.6

-1.8

-1.2

-1.6

-1.6

-0.8

-1.1

-1.2

116 This table shows that if the five highest noise sources operate continuously for an eight hour
night period then turning the remainder of the sources off (i.e. 65 sources) for three hours
would only reduce the “average” (LAeq 8hour) noise level by approximately 1dB. This result is
based upon the SoundPLAN predicted noise levels at Sensitive Receptor 1 for 2019, 2023 and
2029.
117 The highest ranked noise sources at sensitive receptor 1 and the expected utilisation
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estimated from the NAC production daily sheet for the 4pm to 1am period1 (which includes 3
hours of the night period from 10pm to 1am) for the 2019 predicted noise levels are shown in
the following table:
Sensitive receptor 1 - 2019
Noise source(s)

Predicted noise
level,
LAeq, adj, 1hour dBA
39

Utilisation time (4pm to 1am), hours
Possible1
Actual

All sources (cumulative level)
9-1.5 = 7.5
See below
Ranking of contributors
1. Excavator EX3600
31.5
7.5
5.5
2. Cat789C
26.5
7.5
5.5
3. Cat789C
26.4
7.5
5.25
4. Cat789C
25.9
7.5
4.5
5. Cat793F
25.1
7.5
4.5 - 7.5
6. Conveyor
24.8
7.5
7.52
7. Cat24H
24.7
7.5
2 – 4.75
8. Cat789C
24.7
7.5
4.5
9. 854RT
24.4
7.5
?3
10. Cat789C
24.0
7.5
4.5
Note: 1 Possible is 4pm to 1am minus idle/crib time, 3 hours of shift is in the night period
(10pm to 6am);
2 It is assumed that the conveyor operates continuously, with stoppages for crib
breaks and idle periods, not shown in NAC Production OCE Daily Sheet;
3 854RT is not shown on the NAC Production OCE Daily Sheet so the actual time
of operation is not known.
118 The actual hours of operation during the 3 hours of the night period in the 4pm to 1am shift
show that all of the dominant noise contributors to sensitive receptor 1 will be operating
concurrently for at least some of the time during the three hour section of the night period. A
reduction of -2dB for utilisation is therefore not warranted for the 2019 predicted night noise
levels, since for planning purposes, the worst case operating scenario is modelled and
reported.
119 Similar utilisation results are expected for the night period during 2023 and 2029 for sensitive
receptor 1, although the ranking of the most significant noise sources may change slightly, or
the rank order of the sources may also change slightly. The overall utilisation pattern is
expected to be similar to 2019 and therefore no utilisation adjustment of -2dB is justified.
1

NAC 19-08-2015 Production OCE Daily Sheet_DFL20160306
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120 The predicted noise levels (i.e. equivalent continuous LAeq noise levels) and the impact upon
the “average” noise level over an eight hour night period LAeq 8hour by turning sources off for 3
hours during the night at sensitive receptor 6 (north of the mining operations) is presented in
the following table:
Predicted noise levels, LAeq dBA per year of
modelling
Sensitive Receptor 6
2019
2023
2029
Cumulative noise level from all 70 sources
37
37
37
operating concurrently
If all sources are turned off (or idle) for 3
-2.0
-2.0
-2.0
hours during the night period, effect upon
night LAeq 8hrs,
Highest source operates continuously
-1.4
-1.4
-1.4
during the night period, remaining 69
sources off (or idle) for 3 hours at night,
effect upon LAeq 8hrs,
Highest two sources operate continuously
-1.1
-1.1
-1.1
during the night period, remaining 68
sources off (or idle) for 3 hours at night,
effect upon LAeq 8hrs,
Highest five sources operate continuously,
-0.4
-0.4
-0.4
remaining 65 sources off (or idle) for 3
hours at night, effect upon LAeq 8hrs,
121 The noise ranking and utilisation data shows that the overall predicted noise levels at sensitive
receptor 6 are dominated by the highest ranked source contributions. The effect of turning off
up to 65 of the 70 noise sources only reduces the average 8 hour night noise level (LAeq) by
approximately 1dB because the predicted noise levels are dominated by the two highest
ranked sources.
122 The highest ranked noise sources at sensitive receptor 6 and the expected utilisation
estimated from the NAC production daily sheet for the 4pm to 1am period2 (which includes 3
hours of the night period from 10pm to 1am) for the 2019 predicted noise levels are shown in
the following table:

2

NAC 19-08-2015 Production OCE Daily Sheet_DFL20160306
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Sensitive receptor 6 - 2019
Noise source(s)

Predicted noise
level,
LAeq, adj, 1hour dBA
37

Utilisation time (4pm to 1am), hours
Possible1
Actual

All sources (cumulative level)
9-1.5 = 7.5
See below
Ranking of contributors
1. Conveyor
30.4
7.5
7.52
2. Washplant
28.0
7.5
7.5
3. Washplant
27.8
7.5
7. 5
4. Washplant
27.7
7.5
7.5
5. Cat992G
26.1
7.5
7.5
6. Cat992G
26.0
7.5
7.5
7. Cat789C
20.4
7.5
4.5
8. Reclaimer
19.5
7.5
7.52
9. Cat 793F
19.5
7.5
4.5
10. Conveyor to MHF
16.8
7.5
7.52
Note: 1 Possible is 4pm to 1am minus idle/crib time, 3 hours of shift is in the night period
(10pm to 6am);
2 It is assumed that the conveyor/reclaimer operates continuously, with stoppages
for crib breaks and idle periods, source is not shown in NAC Production OCE
Daily Sheet.
123 The actual hours of operation during the 3 hours of the night period in the 4pm to 1am shift
show that all of the dominant noise contributors to sensitive receptor 6 will be operating
concurrently for at least some of the time during the three hour section of the night period. A
reduction of -2dB for utilisation is therefore not warranted for the 2019 predicted night noise
levels, since for planning purposes, the worst case operating scenario is modelled and
reported.
124 Similar utilisation results are expected for the night period during 2023 and 2029 for sensitive
receptor 6, although the ranking of the most significant noise sources may change slightly, or
the rank order of the sources may also change slightly. The overall utilisation pattern is
expected to be similar to 2019 and therefore no utilisation adjustment of -2dB is justified.
125 The predicted noise levels (i.e. equivalent continuous LAeq noise levels) and the impact upon
the “average” noise level over an eight hour night period LAeq 8hour by turning sources off for 3
hours during the night at sensitive receptor 36 (west of the mining operations) is presented in
the following table:
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Predicted noise levels, LAeq dBA in night
period per year of modelling
Sensitive Receptor 36
2019
2023
2029
Cumulative noise level from all 70 sources
36
37
38
operating concurrently
If all sources are turned off (or idle) for 3 hours
-2.0
-2.0
-2.0
during the night period, effect upon night LAeq 8hrs,
Highest source operates continuously during the
-1.2
-1.0
-1.3
night period, remaining 69 sources off (or idle) for
3 hours at night, effect upon LAeq 8hrs,
Highest two sources operate continuously during
-1.0
-0.8
-1.0
the night period, remaining 68 sources off (or
idle) for 3 hours at night, effect upon LAeq 8hrs,
Highest five sources operate continuously,
-0.6
-0.4
-0.5
remaining 65 sources off (or idle) for 3 hours at
night, effect upon LAeq 8hrs,
126 The noise ranking and utilisation data shows that the overall predicted noise levels at sensitive
receptor 36 are dominated by the highest ranked source contributions. The effect of turning off
up to 65 of the 70 noise sources only reduces the average 8 hour night noise level (LAeq) by
approximately 1dB because the predicted noise levels is dominated by the two highest ranked
sources.
127 The highest ranked noise sources at sensitive receptor 36 and the expected utilisation
estimated from the NAC production daily sheet for the 4pm to 1am period3 (which includes 3
hours of the night period from 10pm to 1am) for the 2019 predicted noise levels are shown in
the following table:

3

NAC 19-08-2015 Production OCE Daily Sheet_DFL20160306
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Sensitive receptor 36 - 2019
Noise source(s)

Predicted noise
level,
LAeq, adj, 1hour dBA
36

Utilisation time (4pm to 1am), hours
Possible1
Actual

All sources (cumulative level)
9-1.5 = 7.5
See below
Ranking of contributors
1. Excavator EX3600
30.3
7.5
5.52
2. Cat789F
25.0
7.5
4.5
3. L1150
24.7
7.5
7. 5
4. Cat 789C
24.2
7.5
4.52
5. Cat 789C
24.7
7.5
5.5
6. Cat793F
23.7
7.5
7.5
7. Cat793F
23.7
7.5
4.5
8. Cat 789C
23.3
7.5
4.52
9. Cat 789C
23.1
7.5
5.252
10. Cat 789C
21.4
7.5
4.52
Note: 1 Possible is 4pm to 1am minus idle/crib time, 3 hours of shift is in the night period
(10pm to 6am);
2 It is assumed that the stoppage for noise mitigation reasons is continued for
Stage 3;
128 The actual hours of operation during the 3 hours of the night period in the 4pm to 1am shift
show that all of the dominant noise contributors to sensitive receptor 36 will be operating
concurrently for at least some of the time during the three hour section of the night period. A
reduction of -2dB for utilisation is therefore not warranted for the 2019 predicted night noise
levels, since for planning purposes, the worst case operating scenario is modelled and
reported.
129 Similar utilisation results are expected for the night period during 2023 and 2029 at sensitive
receptor 36, although the ranking of the most significant noise sources may change slightly, or
the rank order of the sources may also change slightly. The overall utilisation pattern is
expected to be similar to 2019 and therefore no utilisation adjustment of -2dB is justified.

ISSUE 13 NOISE MODELLING FOR PLANNING IN ALL DAILY
PERIODS
130 My opinion from being involved in FEED (Front-End Engineering Design) studies for mining
and CSG projects is that the most cost-effective means of planning a mining development is
by detailed noise modelling to support the proposed mine noise plans for day, evening and
night periods. Modelling for each period can include the meteorological conditions that are
appropriate as worst case conditions that are favourable for noise propagation, as well as the
range of mining activities that are to be conducted, including activities that are known to be
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high noise emitting activities. Generally, topographic noise models can input mine planning
details directly from three-dimensional planning software, using standard AutoCAD 3D formats
or ESRI shape files. Once the initial topographical model has been constructed, it is a very
simple matter to model numerous situations that represent potentially high risks for noise
emissions so that suitable noise mitigation planning responses can be considered, costed and
implemented, when required. This approach ensures that there are minimal surprises
regarding noise emissions for the mine operators during the mining operations.
131 Noise modelling enables problems to be identified in advance and provides the mine
management with time to design the most cost-effective noise mitigation measures which will
maintain compliance with the approved noise limits, as well as determining the most costeffective way forward.
132 Reliance upon real-time noise monitoring rather than detailed mine planning using noise
modelling for the day, evening and night periods is a recipe for causing community and
production pressures that are not conducive to health, wellbeing and amenity of all
stakeholders involved in dealing with non-compliant situations.
133 The statement in the AEIS, Appendix C, Revised Project EM Plan, Section 3.5.6, Control
Strategies, dot-point 5 (page 55) that “Where possible, NAC will schedule noisier operations
in-pit at night or during daylight hours only. For example, dumping of overburden and dozer
activity on overburden dumps at or above ground surface may be restricted during night
periods (10pm to 7am)” supports my opinion that mine planning is insufficient and that NAC
will be relying upon a noise monitoring or noise complaint based approach in deciding whether
known very noisy activities, such as dumping of overburden, etc should be restricted during
the night period.
134 The implicit assumption in this approach is that compliance with noise limits can be achieved
during the evening or day periods. No detailed noise modelling of these noisy activities,
however, has been conducted to inform this assumption by NAC. If the activity is restricted in
the night period, but complaints continue to be received from the day or evening period, what
is the outcome then?
135 NAC have the opportunity to robustly plan these known noisy activities so that appropriate
noise management actions may be planned and possible courses of mitigation action may be
known in advance. Adaptive management in reaction to complaints, or to real-time monitored
noise levels, is not best practice in my opinion and is not supported.
136 Additional noise monitors are recommended by the acoustic experts to be installed on the
western, northern and possibly eastern sides of the mine. Unfortunately the complaint
management approach, or adaptive management approach in response to monitored noise
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levels, potentially has adverse impacts upon the health, wellbeing and amenity of sensitive
receptors. Complaint or adaptive noise management is not a method of noise management
supported or preferred by me for the Stage 3 Project during the day, evening or night periods,
unless accompanied by detailed planning and noise modelling.
137 Compliance of the mine noise emissions with the current EA noise limits should not be
dependent upon the sensitive receptors complaining about noise emissions. If monitoring is
effective for the draft EA noise limits then it should inform NAC so that adaptive management
can be activated in the day, evening and night periods, as required to ensure compliance, not
just at night as occurs for the current noise limits.
138 I do not agree with Mr Elkin in JER paragraph 280 that for a project of this size and complexity
that it is not possible to model sufficient representative operating scenarios to provide the
applicant, the regulator, the Land Court and objectors with the confidence that the assessment
of the noise emissions from the operations has been adequately assessed. The noise model
for this project is relatively modest in scale compared to large noise models that I have
constructed for major projects that have involved more than hundreds of noise sources, e.g.
Goro Nickel mine, refinery and port in New Caledonia, QGC whole of gas field noise model in
Surat Basin, Origin Energy Ironbark Coal Seam Gas field, to name a few.
139 I also do not agree with Mr Elkin in JER paragraph 284 that common practice in the acoustic
fraternity is to choose modelling scenarios in the beginning, middle and end of a mine life. The
choice of modelling times and activities must be planned to adequately cover the proposed
range and timing of the noisiest mining activities or periods proposed by the project, having
particular regard to the number and location of potentially impacted sensitive receptors and the
prevailing meteorological conditions. It is not unrealistic to expect that at as a minimum, that
the noise modelling would consider the bi-annual mine plans contained in the 2014 EIS
Chapter 3 with inclusion of some variants of day/evening and night models to account for
variances in mining activities, source locations and meteorological conditions.
140 I confirm that the night period is generally the most critical time period for noise intrusion for
continuously operating mining activities (as stated by Mr Elkin in JER paragraph 79). This is
because in this time period there are less other masking activities, the sensitive receptors are
generally less active in this time period and because the meteorological conditions are
generally more favourable to noise propagation at night.
141 I note, however, that the Stage 3 Project will involve different mining activities during the day,
evening and night periods and therefore compliance with the noise limits must be able to be
demonstrated and achieved in all daily periods. Of significance is the meteorological stability
class of F which is a most prevalent condition in the evening and night periods throughout the
year, according to the analysis of meteorological conditions agreed by the experts in the JER
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paragraph 41. The most prevalent day condition is Stability class D.
142 Stability Class F is the meteorological condition that is very favourable for noise propagation,
either as a temperature inversion or under slight downwind conditions. Therefore the evening
and night periods are equally critical for noise emissions. It would be negligent of NAC in
regards to its obligations to ensure compliance with the noise limits, in my opinion, not to
establish real-time noise monitoring in the day and evening periods, as well as the night
period, at a minimum of three permanent noise monitoring stations, as recommended by the
experts.
143 The adaptive noise management plan which enables sources to be switched off or operations
modified should also be able to be conducted during the day and evening periods.

ISSUE 14 MODELLING OMISSIONS FOR PLANNING FOR DAY,
EVENING AND NIGHT OPERATIONS
144 I have detailed a range of issues that I am concerned about with the noise modelling
conducted for the Stage 3 project in the JER, paragraphs 242 to 278. In this statement I will
focus upon statements and opinions expressed by Mr Elkin which require some comment or
disagreement.
145 The noise modelling conducted for the 2014 EIS has ignored the construction of the very
significant large scale out-of-pit overburden dumps, and even if NAC decided to not construct
these dumps outside of the day period, then there is currently no operating or proposed noise
monitoring system by NAC which is capable of monitoring the day noise levels. This means
that there is firstly no confidence that the planning of such dumps has been considered in
terms of the potential noise impact upon the sensitive receptors, and secondly, there is no
currently installed or proposed real-time noise monitoring system by NAC that would provide
protection to the environmental values of health, wellbeing and amenity of the sensitive
receptors during the day-time or evening construction of such dumps. In the absence of noise
modelling planning, then a condition that restricts construction of out-of-pit overburden dumps
to day-time should be imposed, along with strict conditions for day-time noise monitoring at the
nearest sensitive receptor locations.
146 I disagree with the statement made by Mr Elkin that inclusion of the omitted noise modelling
scenarios “would likely have only a very marginal impact on the results of the EIS”, as stated in
the JER paragraph 285. The addition of very significant noise sources on elevated out-of-pit
dumps in relatively close proximity to sensitive receptors will cause a significant change to the
predicted noise levels at the nearest sensitive receptors, irrespective of how many other
sources are operating within the mining lease activities. The additional significant sources will
be dominant sources for the nearest sensitive receptors, particularly if the sensitive receptors
are located downwind of the elevated source dump operations.
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147 Mr Elkin assumes in his statement that by simply restricting such dominant noise emitting
sources to daylight operations then compliance with the relevant noise limits will be achieved.
For such significant noise sources the compliance should be demonstrated by noise modelling
to confirm that the amenity of sensitive receptors will be protected by such activities. I disagree
with the time definition used by Mr Elkin of “daylight” as a suitable daily time period for noisy
operations. Daylight may be a very intrusive time for noisy activities for sensitive receptors
because in summer months “daylight” can intrude into the night period (sunrise by 4.30am),
which will have adverse noise impacts upon sensitive receptors.
148 It is totally unacceptable to me that the out-of pit overburden dumps should be ignored from
modelling assessment because of the “start, middle and end” timing of modelling when it is
well known from past experience at NAC that the construction of such dumps has caused
adverse noise impacts and complaints from the surrounding sensitive receptor community
during 24/7 operations at out-of-pit overburden dumps. It is unreasonable that NAC will rely
upon noise complaints to adaptively manage the noise emissions from such dumps when with
planning the noise impact could be managed and the impact upon sensitive receptors reduced
by conducting the activity only in the least critical part of the day.

ISSUE 15 SOUND POWER LEVELS
149 I have discussed sound power levels assigned to various plant and equipment noise sources
in the JER paragraphs 251 to 254, and 333, with some additional comments in Issue 12a
above in paragraphs 98 and 99.

ISSUE 16 MITIGATION TIMETABLE
150 I refer to the timeframe for implementation by NAC of noise mitigation in the JER paragraph
273, noting the assumption in the noise modelling that all of the noise mitigation has been
completed at start-up which enables NAC to claim compliance with the noise limits, but only if
the utilisation argument is accepted.
151 I disagree with the response by Mr Elkin that the timing of the noise mitigation is the business
of NAC, as stated in the JER paragraph 347. The stated compliance in the 2014 EIS for 2019
is on the basis that the noise mitigation has been fully implemented. As such, the full
implementation of the noise mitigation measures to achieve compliance with the noise limits
should be a condition of approval to be implemented prior to commencement of mining.
152 The definition of commencement of mining activities is not clear in the draft EA conditions. My
view is that commencement of mining activities should be tightened to state “clearing of land
and topsoil stockpiling for any of the three new pits, as shown in Figure 1 – Revised Project
Overview-Mine Area”.
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153 Any mining activities that commence after this time would have to comply with the mining
activity noise limits. This condition would be clear and unambiguous.

ISSUE 17 NOISE CHARACTER ADJUSTMENTS
154 I discuss the need for addition of noise character adjustments in the JER paragraph 271.
155 Mr D Moore’s monthly noise reports state that perceptible tonality adjustments of +2dB are
applicable to monitored noise levels at all sensitive receptor locations monitored and therefore,
as a minimum, a tonality adjustment of +2dB should be added to the overall predicted noise
level in all noise modelling predictions to cover this contingency.
156 I disagree with the reasons given by Mr Elkin in JER paragraphs 323 to 325 for not including
noise character adjustment in the noise modelling because such less intrusive reversing
devices have already been introduced and they are not identified by Mr Moore as the reason
for the tonality adjustment in the noise monitoring reports, most recently the January 2016
report4.
157 Unfortunately, the “robust” noise management plan relies upon the subjective assessment of
the TARP operator listening to the real-time noise levels to make a judgement as to whether
tonality that was just perceptible (PNCG p5) existed at any point of time. My view is that that
this method of identification is likely to be unreliable due to familiarity and lack of acoustical
competence depending upon the pressures being exerted on the operator at any point in time.
158 The subjective assessment is also only conducted in the night period from 10pm to 6am.
There is no assessment of tonality or impulsiveness in the day or evening period at Acland or
any other sensitive receptor location. A minimum allowance for potential tonality of +2 dB
should be added to the predicted noise levels to account for potential tonality or impulsiveness
in the day, evening and night periods. Inclusion of a potential tonality factor of +2dB would
mean that the predicted noise levels at night for each of the three modelling periods, 2019,
2023 and 2029 would be non-compliant with the noise limits.

ISSUE 18 REAL-TIME NOISE MONITORING
159 I discuss the real-time monitoring systems and concerns that I have about the current real-time
noise monitoring system in the JER paragraphs 364 to 388.
160 I note that in the outline of the real-time noise monitoring analysis conducted at night as part of
4

Ambient noise levels measurements for January 2016: Acland Open cut Coal Mine, dated 12 January 2016,
Kuhl receptor, tonality adjustment of +2, page 11
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NAC’s TARP, presented as Figure 5 in the JER, that the key is missing a definition for ND. ND
is defined as “non-determinant compliance” (as advised by Mr Elkin following advice from
NAC). Noise data is classified as ND when the difference between columns C & E is greater
than 2dB. The classification at 2:40am appears to be incorrect because the difference in this
interval is only 1.5dB, i.e. a “C” classification.
161 The noise of mining activities may be seen in the LAeq 15min one-third octave spectral frequency
plot provided in the JER in Figure 2. The mining noise is the bell-shaped spectra to the left of
the two dominant insect tones on the right side of the plot. The low frequency tones on the far
left of the plot, and the bell shaped components under 630Hz are frequencies that are
characteristic of diesel engine noise emissions.
162 The real-time noise monitoring network currently only conducts noise monitoring in the night
period. It provides no monitoring and protection for sensitive receptors during the day or
evening periods.
163 The current noise monitoring station provides no monitoring of sleep disturbance maximum
noise limits in accordance with the WHO Report.
164 The current real-time monitoring network does not utilise one-third octave spectral analysis in
its analysis and relies upon subjective assessments by the operator to be effective in
identifying tonality or impulsiveness.
165 The information provided about the SentineX noise monitoring system has only described how
the current system operates during the night period when all of the noise emitting activities are
located in the north-east sector, relative to the monitoring location at Acland, as described in
JER paragraphs 357 to 361. The identification of average noise levels (LAeq) from the northeast sector is the limit of the directional noise monitoring capabilities of the system as it is
currently operating.
166 There is no information provided in the 2014 EIS or supporting documentation disclosed to
date as to how the real-time system will operate when there are multiple areas of interest,
namely the Willeroo Pit, the CHPP/RoM/Product stockpile area to the north, the Manning Vale
West Pit, the rail balloon loop and loading facility, with mine vehicles traversing between all of
these areas continuously during the day, evening and night period.
167 If this system was to be also used in the day and evening periods then there would be all of the
above source locations, as well as the Manning Vale East Pit.
168 I am not convinced on the evidence that I have seen that the current system will be effective in
either the night or day/evening mining activity scenarios proposed for the Stage 3 Project. This
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is not to say that it cannot assist in reducing noise emission levels compared to operating
without such noise monitoring. I am not convinced, however, that it can ensure compliance
during the night period with multiple areas of interest as is proposed for Stage 3, or during the
day and evening when there are even more areas of interest to monitor.
169 The role of the 2dB rule in determining whether the mining noise is compliant or not is also a
concern, as discussed below in paragraphs 177, 178, 184, 184, 188, and 191 to 193. No
justification of the 2dB factor has been disclosed by the Applicant.
170 I do not put much weight upon the claim of Mr Elkin in the JER paragraph 281 that “it is the
most sophisticated and more importantly “instant” monitoring system he has seen fully
operational at a mine site in Queensland”. For most Queensland coal mines the issue of noise
emissions is generally not a significant one because the number of sensitive receptors
potentially impacted by mine noise emissions is generally relatively quite small. On the other
hand, open cut coal mines in the Hunter Valley in NSW and multiple industrial sources at
Kwinana, south of Perth, have very significant noise emission and compliance issues that have
required the development of very sophisticated noise monitoring systems, including multiple
noise monitoring stations and directional noise monitoring systems. Mr Elkin’s claim is less
significant if assessed across these areas where there are multiple noise monitoring systems
required to satisfy strict noise limits imposed by the regulators.
171 My view is that a real-time noise monitoring system that does not actively involve one-third
octave spectral analysis, or instantaneous maximum level (maxLpA) analysis, in its output and
decision-making deliverables requires further development to be effective before the glowing
report of Mr Elkin in the JER paragraph 281 can be justified.
172 I am not aware of any noise monitoring levels during the day or evening period that have been
disclosed by NAC from the real-time noise monitoring system at Acland, or at any other
sensitive receptor. I am therefore unable to assess whether compliance with the existing noise
limits has been, or is being achieved, at any sensitive receptor during the day or evening
periods by the current Stage 2 mining activities5. The TARP monitoring only operates between
10pm and 7am at the Acland location.
173 Comparison of the D Moore report for January 2016 with the TARP real-time monitoring data
will indicate whether the operation of the existing real-time noise monitoring system located at
Acland provides any protection to other sensitive receptors located to the north of the existing
Stage 2 operations.
174 D Moore measured at the Kuhl sensitive receptor from 00:10 to 01:10 on Thursday 7 th
5

rd

Disclosed 1402 Noise TARP Effectiveness Analysis 140204, received 3 March 2016
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January. The wind speed was calm with temperature of 20.4°C and 81% relative humidity.
175 The

mining

Date 2016
7 Jan
00;00 to 01:00

noise

reported

by

D

Moore

is

shown

in

the

table

below:

Sensitive Receptor locations
Kuhl
Engines 47, 46, 46, 47, 45, 47, 44, 49, 46, 45, 45, 46, 45, 43, 44, 47, 51, 52,
45, 48, 46, 47, 46, 48, 48, 46, 47, 49, 50, 47, 48, 50, 50, 48, 48, 50, 47, 47,
48, 52, 48, 49, 49, 50, 52, 52, 51, 51, 48, 54, 48, 49

176 The mining noise, predominantly engine noise, manually noted down by Mr Moore, ranged
from 43dBA to 54dBA, with 58 noise events in the noise level range noted. Mr Moore
concluded that the night time noise limit of 40dBA was exceeded by 6dB during the one hour
of monitoring, including a 2dB adjustment for tonality. The Masons (sensitive receptor 10) also
indicated that the noise from the mine was particularly loud at this time when Mr Moore was
monitoring at the Kuhl receptor.
177 The NAC real-time noise monitoring system for this same time period did not report any noncompliance with the 40dBA noise limit at Acland because the difference between the LAeq level
and the LAeqLF(<600Hz) levels for each of the six ten minute intervals in the hour of monitoring
were not less than 2dB (the “2dB rule”). The rolling LAeq in the “Area of Interest”, i.e. the
directional microphone, was not greater than 28dBA. The rolling LAeqLF(<600Hz) levels for the 1
hour monitoring period did not exceed 34 dBA.
178 Where the difference between the LAeq and LAeq LF levels in the TARP was not less than 2dB
(the “2dB rule”) for all six 10 minute periods that made up the one hour assessment period,
then the mining noise was deemed to be non-determinant with the noise limits, irrespective of
the actual mining noise levels.
179 This correlation example between the D Moore noise monitoring results and the real-time
noise monitoring system demonstrates that a single real-time noise monitoring system located
at Acland provides no protection of amenity for other receptors located to the north of the coal
processing area of the mine.
180 It can therefore be concluded that if compliance with the noise limits in any day, evening or
night period is to be achieved by real-time noise monitoring then additional noise monitors
must be installed permanently on the northern, western and possibly eastern sides of the
mining leases.
181 D Moore also monitored noise levels at Acland on 1st December 2015 between 2150 and
2250. Meteorological conditions were wind speed 3.6m/s, NE direction, temperature 24.3ºC
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and 73% relative humidity.
182 Mr Moore concluded from the noise monitoring that the mine noise (LAeq) could not be
determined due to the high levels of extraneous noise (from insects and some noise of wind in
vegetation). He manually noted the mine noise maximum levels from the sound level meter as
shown in the following table:
Date 2015
1 Dec
2150 to 2250

Sensitive Receptor locations
Acland (Lot 1)
Engines 51, 48, 49, 50, 50, 50, 50, 51, 52, 53, 50, 50, 53, 50, 50, 50, 51, 51,
52, 53, 51, 52, 51, 52, 51
Dozer tracks 50, 50, 49, 50, 50, 52, 50, 51, 51, 50

183 The TARP effectiveness analysis indicates that a non-compliance was indicated in the 10
minutes beginning at 23:00 because now the system has one hour of data which enables it to
assess the LAeq 1hour level. Each of the 10 minute LAeq LF levels after 22:00 exceeded 40dBA for
the whole hour and three of the differences between LAeq and LAeq LF were 2 dB or less. But
because all six of the 10 minute differences during the hour of monitoring were not less than
2dB, the measured LAeq LF 10min levels which all exceeded the 40 dBA noise limits by 4-5 dB
were not recorded as a non-compliance with the noise limit.
184 The 2dB difference between the overall LAeq and LAeq LF levels is used by the TARP operator to
determine whether the noise is from the mine or from some other extraneous noise. If the
difference is greater than 2dB then the mine is not considered non-compliant, even if the noise
level (LAeq LF ) exceeds the noise limit. This means, for example, if there is bird chorus in the
morning at a time when the mine noise potentially exceeds the noise limit and is noncompliant, then the TARP operator will deem that the 2dB difference has been exceeded and
using the simplistic methods of TARP will not report the mine as non-compliant. I disagree with
the use of this factor in determining whether the mine is compliant. My opinion is that the mine
is often non-compliant in the presence of such extraneous noise and it is not reported/or
adaptive noise management is not activated because of the use of this factor.
185 To determine whether a similar pattern of compliance analysis occurred at other times, I also
compared the monitoring by D Moore to the real-time noise monitoring data and conclusions in
November and August, 2015.
186 Noise levels were monitored by D Moore at Acland on 18th November 2015 between 2150 and
2250. Meteorological conditions were wind speed 2.6 m/s, SE direction, 17.5ºC and 78%
relative humidity.
187 Mr Moore concluded from the noise monitoring that the mine noise (LAeq) could not be
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determined due to the high levels of extraneous noise (from insects and frogs, as well as some
fruit bats and birds). He manually noted the mine noise maximum levels from the sound levels
as shown in the following table:
Date 2015
18 Nov

Sensitive Receptor locations
Acland (Lot 1)
Engines 46, 46, 45, 47, 50, 47, 47, 47, 48, 48, 49, 48, 48, 49, 49, 49, 48, 49,
50, 50, 50, 49, 48, 49, 50, 48, 49, 51, 50, 51, 49, 50, 49, 49, 51, 52, 52, 51
Dozer tracks 45, 46, 47, 46, 47

188 The TARP effectiveness analysis does not indicate a non-compliance for the first hour of the
night monitoring period. Each of the 10 minute LAeq LF levels exceeded 40dBA for the whole
hour after 22:00 and three of the differences between LAeq and LAeq LF were 2 dB or less. But
because all six of the 10 minute differences during the hour of monitoring were not less than
2dB the measured LAeq LF 10min levels which all exceeded the 40 dBA noise limits by 2-4 dB
were not recorded as a non-compliance with the 40dBA noise limit.
189 Noise levels were monitored by D Moore at Acland on 26th August 2015 between 0010 and
0110. Meteorological conditions were wind speed 2.1 m/s, W direction, 12.8ºC and 90%
relative humidity.
190 Mr Moore concluded from the noise monitoring that the mine noise (LAeq) exceeded the mine
noise limit by 2.7dB, including 0.8 tonality adjustment. He manually noted the mine noise
maximum levels from the measured sound levels as shown in the following table:
Date 2015
26 Aug

Sensitive Receptor locations
Kuhl
Engines 42, 43, 43, 44, 45, 45, 45, 47, 44, 45, 44, 43, 45, 46, 47, 46,
Wash plant 40, 39, 40, 40, 39, 41, 39, 40, 41, 40, 41, 41, 41, 42, 41, 42, 41,
Rocks 44, 51, 45, 51

191 The TARP effectiveness analysis does not indicate a non-compliance for the hour of night
monitoring. Only one of the 10 minute LAeq LF levels exceeded 40dBA and the rolling LAeq LF did
not exceed the noise limit at any time during the hour of monitoring (overall total was in the
range of 38 to 40dBA). Four of the six differences between LAeq and LAeq LF were 2 dB or less
for the hour of monitoring. This example indicates again that the Acland noise monitoring
station does not provide assurance that noise emission levels at sensitive receptors will be
compliant with the noise limits at those locations when compliance with the noise limits is
indicated at the Acland location.
192 No justification of this important 2dB rule used by the operators of the TARP system in
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determining the need for adaptive noise management has been disclosed by the Applicant.
193 The monitoring during this period highlights the advantage of reducing the assessment time to
fifteen minutes. In this instance, the Acland real-time 10 minute noise level records indicate a
non-compliance at Acland. However, the difference between the overall level (LAeq) and the low
frequency level (LAeq LF) was 4.8dB for the non-compliant 10 minute interval. According to the
2dB rule, the NAC TARP operator would dismiss this apparent non-compliance by the mining
operations with the noise limits as being compliant and not worthy of any retrofit adaptive
noise management because the 2dB rule was being applied.
194 For a single 15 minutes monitoring interval spectral analysis may be readily used to confirm
the contribution of the extraneous noise and to determine whether the mine noise is excessive
in that interval. The one hour system is more complex because it requires further accumulation
into averages and so forth which enables the potential non-compliance to be more difficult to
assess.

ISSUE 19 MONTHLY ATTENDED MONITORING
195 I discuss the monthly reporting conducted since 2002 for NAC by D Moore in the JER
paragraphs 412 to 422.
196 Both experts agree that noise monitoring in the style of the current monthly noise monitoring
program around the mine site should not be continued in its existing or in a future expand role.
197 The monthly noise monitoring has largely failed in its purpose of assessing compliance with
the noise limits at the sensitive receptor locations because its methodology is flawed and
analysis is insufficient to achieve its objective. Nevertheless, the noise monitoring reports are
valuable sources of noise information because they represent the only noise data that has
been disclosed by NAC regarding noise levels at sensitive receptor locations.
198 I support the continuation and expansion of the monthly noise monitoring if it is based upon
one-third octave noise data and fifteen minute monitoring periods, where the contribution of
insects specifically, and other extraneous noise, where possible, are excluded (e.g. helicopter
flights) or filtered from the noise data being analysed to ascertain whether compliance with the
noise limits has been achieved by the mine noise emissions. The noise measurement at Kulpi
is also valuable but only as a measure of the background noise level, not the ambient LAeq
level as has been incorrectly used by D Moore in his analysis.
199 Additional monitoring for maxLpA, in accordance with the method suggested earlier in this
statement in paragraph 70 above, using a 30 minute monitoring period, should also be
included in the monitoring.at each location to check for compliance with sleep disturbance
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noise limits.
200 Although the value of the existing monthly noise monitoring conducted by D Moore has been
limited with respect to identifying whether the mine has been operating in compliance with the
night noise limits, the monthly reports do, however, provide some useful information regarding
noise emissions which would not be available in the absence of these reports.
201 The monthly reports indicate that sensitive receptors have been exposed to time varying
maximum noise levels of magnitudes that indicate that Stage 3 noise levels will need to be
monitored in real-time in all daily time periods to ensure that compliance with the noise limits is
achieved. The monitoring also indicates that the new plant and equipment proposed for the
expansion on the northern part of the site will require suitable noise mitigation, if compliance
with the noise limits is to be achieved by the proposed expanded mining operations.
202 A selection of recently disclosed noise reports of D Moore (August to December 2015) state
the “maximum” noise levels observed for a one hour period at night at the monitored sensitive
receptor locations during Stage 2 operations. Mr Moore has stated that the noise levels are
manually recorded from the sound level meter during the attended noise monitoring.
203 It is not known what acoustic parameter is represented by these “maximum” levels observed
by Mr Moore from the display of the meter and written down manually during the monitoring.
204 Mr Moore has stated6 that it was not possible for him to write down every “maximum” noise
level that he observed in any given one hour period. The noise report does not indicate how
quickly the display of the meter is refreshed and so the exact meaning of the reported levels
shown in the table below is not known. Since FAST response means eight measured levels
per second, it is unlikely that Mr Moore could observe and write down up to eight changes
every second. The display refresh period is expected to be greater than 1/8th second and is
expected to be up to one second.
205 The implication of the display refresh time for the actual instantaneous maximum noise levels
is that the transcribed “maximum” levels in the D Moore reports are what he observed but are
likely to understate the actual maxLpA levels needed for evaluating sleep disturbance. Sleep
disturbance is assessed using FAST response instantaneous maximum noise levels. A
detailed log or plot of 1/8th second levels would be required to ascertain what the actual maxLpA
levels were during the one hour monitoring period.
206 “Maximum” noise levels (as well as wind speed and direction) recorded by D Moore for the five
monitoring locations near the mine for the one hour of monitoring conducted in August to
6

Personal communication
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December 2015 are reproduced from the disclosed reports in the following table:
Date
2015
1 Dec

Acland (Lot 1)
Engines
51,
48, 49, 50, 50,
50, 50, 51, 52,
53, 50, 50, 53,
50, 50, 50, 51,
51, 52, 53, 51,
52, 51, 52, 51
Dozer
tracks
50, 50, 49, 50,
50, 52, 50, 51,
51, 50
(3.6m/s NE)

Sensitive Receptor locations
T Plant
Kuhl
Mason

2 Dec

Inaudible
(4.1m/s NE)

3 Dec

18 Nov

Hansford
Just audible
4.6m/s NE)

Just
audible
(3.6m/s
SE)
incorrectly
dated as 19
Nov,
transcription
error, from Nov
monitoring
report

Only
just
audible
(1.5m/s SSE)
Engines
46,
46, 45, 47, 50,
47, 47, 47, 48,
48, 49, 48, 48,
49, 49, 49, 48,
49, 50, 50, 50,
49, 48, 49, 50,
48, 49, 51, 50,
51, 49, 50, 49,
49, 51, 52, 52,
51
Dozer
tracks
45, 46, 47, 46,

Just
audible
(3.1m/s ESE)
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Date
2015

Acland (Lot 1)
47
(2.6m/s SE)

Sensitive Receptor locations
T Plant
Kuhl
Mason

19 Nov

Engines
37, Inaudible
36, 39, 40, 37, (1.0m/s NNE)
37, 36, 42, 43,
37, 36, 36, 38,
38, 40, 38, 38,
40, 41, 42, 42,
42
Air-start
40, 41, 53
(2.1m/s NE)

20 Nov

Only
just
audible
(4.1m/s E)

26 Oct

No mining
activity visible,
inaudible
(7.2m/s ESE)

27Oct

28 Oct

24 Sept

Hansford

Engines
42, Inaudible
41, 42, 42, 42
(5.1m/s SE)
Dozer
tracks
41, 40, 41, 40
Rocks
dropping
45
(7.2m/s E)
Rain

Engines
40,
41, 41, 42, 42,
41, 41, 42, 41,
42
Rocks
dropping 41
(9.3m/s NE)
Engines
27,
26, 27, 27, 28,
28, 29, 28, 35,
36, 29, 30, 27,
29, 31, 33, 34,

Engines
39,
40, 37, 44, 43,
42, 41, 42, 41,
41, 41, 42, 43
Rocks 43, 39
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Date
2015

Acland (Lot 1)

25 Sept Engines
48,
47, 46, 47, 48,
48, 51, 52, 47,
47, 48, 48, 47,
46, 48, 49, 49,
50, 49, 50, 47,
47, 47, 45, 46,
47, 48, 47, 47,
49, 50, 49, 51,
49, 49, 48
Dozer
tracks
49, 50, 49, 52,
53, 50, 49, 54,
50, 51, 55, 56,
48, 48, 50, 47,
48, 47, 48, 42,
42
Rocks 56, 57
(2.6m/s S)
26 Sept

25 Aug

Just
barely
audible
(2.6m/s W)

Sensitive Receptor locations
T Plant
Kuhl
Mason
35, 39, 36, 38,
(3.1m/s SW)
31, 36, 34, 37,
39, 40, 38, 36,
36, 35
(2.1m/s NE)

Hansford

Engine noise
only just
audible 24, 25,
25, 24, 24, 26
(2.6m/s SSE)

Engines
31,
30, 31, 29, 36,
35, 32, 36, 37,
34, 37, 35, 34,
33, 34, 32, 37,
38, 37
Bangs 32, 39,
37, 39, 38
(2.1m/s SSE)
Engines
39, 37, 38,
39, 40, 39,
41, 41, 42,
41, 42, 44,
43, 44, 42,

38,
38,
41,
41,
44,
40,
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Date
2015

26 Aug

Acland (Lot 1)

Sensitive Receptor locations
T Plant
Kuhl
Mason

Engines
42,
43, 43, 44, 45,
45, 45, 45, 47,
44, 45, 44, 43,
45, 46, 47, 46
Wash plant 40,
39, 40, 40, 39,
41, 39, 40, 41,
40, 41, 41, 41,
42, 41, 42, 41
Rocks 44, 51,
45, 51
(2.1m/s W)

Hansford
41, 40, 42, 40,
40, 39, 38, 40,
40, 42
Dozer audible
(1.0m/s SW)

Engines
41,
43, 42, 40, 42,
42, 44, 44, 45,
43, 43, 45, 46,
42, 42, 43, 44,
44, 43, 41, 41,
45, 46, 45, 44,
44, 44, 45, 45,
42, 44, 45, 46,
46, 44, 45, 44,
45, 49, 48, 45,
46, 46, 45, 46,
45
Rocks 51, 48
(1.5m/s SE)

27 Aug

Engines
35,
34, 38, 37, 37,
35, 37, 36, 37,
37, 37, 39, 38,
38, 39, 41, 39,
39, 38, 39, 41,
41, 41, 42, 40,
42, 42, 42, 40
Rocks 43, 42,
42, 39
Dozer
tracks
41, 42, 46, 41,
42, 41, 40
(1.5m/s W)
Note: Monitoring is generally conducted over 2-3 nights so that it is not always possible to
compare the noise impact from one sensitive receptor to another because the noise levels
may have been recorded on a different nights under different meteorological conditions, or
different mining activities,
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207 The monitored noise levels confirm or strongly indicate that time varying maximum noise
levels of sufficient magnitude to probably cause a non-compliance with the night noise limits
occur periodically at all sensitive receptors, depending upon the prevailing meteorological
conditions and the mining activities being undertaken at the time of assessment.

ISSUE 20 “RISKS” FOR STAGE 3 PROJECT
208 I disagree with Mr Elkin that “the ultimate “risk” in relation to the noise emission rests with NAC
provided that a credible noise monitoring and reporting system is implemented” (JER
paragraph 282). My view is that a greater “risk” to human health, wellbeing and amenity is
posed for sensitive receptors if the Stage 3 project is approved when it has not adequately or
robustly demonstrated that it is able to achieve compliance with the relevant noise limits for the
day, evening and night periods and when the proposed noise monitoring systems are not yet
effective in the day, evening or night periods. In this situation the sensitive receptors will be
required to act as regular complainants during the day, evening and night periods with a
subsequent adverse impact upon their health, wellbeing and amenity if they wish for their
environmental values to be protected.
209 The predicted noise levels from the 2014 EIS may be used to provide an indication of the
sensitive receptors which may potentially be the most effected (and thereby most at risk of
adverse health, well-being and amenity impacts) from the proposed Stage 3 mining
operations, notwithstanding concerns with the adequacy of the noise modelling conducted for
the 2014 EIS, as I state in the JER in paragraphs 243 to 272.
210 Inspection of the predicted noise levels for the Stage 3 Project, as presented in 2014 EIS,
Chapter 11, Table 11-14 and in tabular form for all receptors in Appendix G.7.3 (assuming that
the predicted noise levels are valid for Stability Class F for both day/evening and night but
excluding the -2dB utilisation factor) enables the sensitive receptors to be classified in terms of
“risk of adverse noise impact”. The classification is nominally based upon 5dB groupings of
predicted noise levels from the proposed mining and processing operations and provides an
indicative assessment of the risk of worst case adverse noise impacts for the sensitive
receptors for each daily time period.
211 The adverse risk assessment for the day/evening period (6am to 10pm) in the following table
is based upon the rating noise limit of LAeq 40dBA that I have recommended for the
day/evening period:
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Risk of adverse noise impacts

Very high (LAeq >40dBA
High (LAeq >35 to 40dBA
Medium (LAeq >30 to 35dBA

Low (LAeq ≤30dBA)

Sensitive Receptors
Day/evening (6am to 10pm)-Stability Class F
2019
2023
2029
1, 2
1, 2
1, 2
4, 6, 7, 8, 16, 36,
4, 6, 7, 8, 36,
4, 6, 7, 8, 18,
36,
9, 10, 11, 15, 35, 9, 10, 11, 15, 16, 9, 10, 15, 35,
37, 38, 39
18, 19, 35, 37, 38, 39
39
5, 11, 12, 13, 14, 5, 11, 12, 13, 14, 5, 11, 12, 13,
17, 18, 19, 20, 21, 17, 20, 21, 22, 23, 16, 17, 20, 21,
22, 23, 24, 25, 26, 24, 25, 26, 27, 28, 23, 24, 25, 26,
27, 28, 29, 30, 31, 29, 30, 31, 32, 33, 28, 29, 30, 31,
32, 33, 34, 40, 41, 34, 40, 41, 42, 43, 33, 34, 38, 40,
42, 43, 44, 45
44, 45
42, 43, 44, 45

19,
37,

14,
22,
27,
32,
41,

212 The classification of sensitive receptors in accordance with the potential risk of adverse noise
impacts in the day/evening periods indicates the following:
(i)
The two Acland sensitive receptors have the highest risk of adverse noise impacts
during the day/evening period;
(ii)
A further 5 to 7 sensitive receptors have a high risk of adverse noise impacts during the
day/evening period; and
(iii)
The risk of adverse noise impacts is medium to low for the remainder of the sensitive
receptors during the day/evening period.
213 The adverse risk assessment for the night period (10pm to 6am) in the following table is based
upon the rating noise limit of LAeq 35dBA recommended by me for the night period:
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Risk of adverse noise impacts

Very high (LAeq >35dBA
High (LAeq >30 to 35dBA
Medium (LAeq >25 to 30dBA
Low (LAeq ≤25dBA)

Sensitive Receptors
Night (10pm to 6am)-Stability Class F
2019
2023
2029
1, 2, 4, 6, 7, 8, 36, 1, 2, 6, 7, 8, 36,
1, 2, 6, 8, 36
9, 10, 15, 16, 35, 4, 9, 10, 16, 18 19, 4, 7, 9, 10, 18,
37, 38, 39,
35, 37, 38, 39,
35, 37, 39,
11, 14, 18, 19, 40, 11, 15, 20, 40, 41, 11, 15, 16, 38,
41, 44, 45
44, 45
41, 44, 45
5, 12, 13, 17, 20, 5, 12, 13, 14, 17, 5, 12, 13, 14,
21, 22, 23, 24, 25, 21, 22, 23, 24, 25, 20, 21, 22, 23,
26, 27, 28, 29, 30, 26, 27, 28, 29, 30, 25, 26, 27, 28,
31, 32, 33, 34, 42, 31, 32, 33, 34, 42, 30, 31, 32, 33,
43
43
42, 43

19,
40,
17,
24,
29,
34,

214 The classification of sensitive receptors in accordance with the potential risk of adverse noise
impacts in the night period indicates the following:
(i)

(ii)
(iii)

There are 5 to 7 sensitive receptors at very high risk of adverse noise impacts during
the night period, decreasing from 7 at the beginning of Stage 3 and reducing to 5 in
2029;
A further 8 to 10 sensitive receptors have a high risk of adverse noise impacts during
the night period; and
The risk of adverse noise impacts is medium to low for the remainder of the sensitive
receptors during the night period.

215 The sensitive receptors classified with a very high risk of adverse noise impacts at night are
receptors that have been impacted at night by the noise from Stage 2 operations, apart from
sensitive receptor 36 which is located near the new western pit.
216

Note that the risk of adverse noise impact assessment summarised in paragraphs 212 and
214 above is based upon the noise levels predicted by modelling in the 2014 EIS Chapter 11.
The “risk” status of some sensitive receptors may change if the noise modelling is updated to
include the omissions in noise modelling that I have identified in the JER, paragraphs 242 to
278.

ISSUE 21 NAC’s PREVIOUS HISTORY
217 I have commented upon NAC previous history in dealing with non-compliances and complaints
in the JER paragraph 423.
218 My opinion is that the D Moore monthly noise reports indicate that the noise emissions from
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the currently approved NAC mine is likely to have exceeded the EA noise limits more than
reported to the DEHP. My reasons for this opinion are:
a. the measured maximum instantaneous noise levels reported at monitoring locations
at various times which are higher than the night noise limit level of 40dBA (refer to
selection of noise levels from D Moore reports shown in paragraph 206 above);
b. the random selection of the time and date of noise monitoring during the night period
at each sensitive receptor location; and
c. the short duration of the night period each month monitored at each sensitive
receptor locations (less than 0.5% of possible night hours for each month).
219 I have recently received disclosed documents and data from DEHP which I have not reviewed
in any detail for this statement. The potential relevance to this statement is that it may provide
further information relating to how NAC has responded to the regulator and complainants in
response to noise complaints registered with DEHP in the past, and provide an insight into the
stated proposed approach by NAC to the regulator and complainants in the future.
220 The response of NAC to noise complainants and the regulator is particularly important
because of the reliance upon noise monitoring (including noise complaints) and adaptive
management that is NAC’s approach for the Stage 3 Project;
221 The statement contained in the AEIS Appendix C, Revised Project EM Plan, Section 3.5.6
Control Strategies, dot-point at the top of p56 relating to “negotiation in good faith with all
affected property owners”, if no suitable or acceptable noise amelioration solutions are
available for a particular noise issues is supported. The statements by Submitters, however,
outlining their experience with NAC following lodgement of noise complaints during Stages 1
and 2, does not appear to me to have been as mutually satisfactory for sensitive receptors as
predicted by the EMP in this dot-point paragraph.
222 I have observed from the correspondence disclosed by NAC that the absence of noise
complaints in a month where NAC had advised DEHP of a non-compliant noise level has been
used to justify maintaining a “watching brief” rather than actually committing to investigating or
mitigating the source of the noise. This action has occurred, even when non-compliant with the
EA noise limits as adjudged by its own noise monitoring.
223 Examples of such noise exceedances recorded at the Acland monitoring location (in April 2012
and July 2012) and advised to DEHP were accompanied by the following statements: “No
noise complaints have been received by NAC during the month of ..” and “NAC will continue to
conduct monthly noise monitoring to identify trends at the monitoring location associated to its
routine noise monitoring program”.
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224 I do not support a noise management approach which relies upon continual lodgement of
noise complaints by sensitive receptors before adaptive management kicks in to determine a
suitable noise mitigation solution. This approach may be used for exceptions where there is an
unexpected noise exceedance of the noise limit, but it should not be used as its standard
means of causing it to monitor compliance with the current EA noise limit or the draft EA noise
limits for Stage 3. Such a complaint approach is stressful for sensitive receptors and is not
conducive to protecting human health, well-being and amenity alongside operations of the
proposed Stage 3 mine.
225 In regard to AEIS Appendix C, Revised Project EM Plan, Monitoring and reporting, Section D3,
page 59, there is a requirement if there is a complaint relating to low frequency noise for
specific low frequency noise measurements. It is very unlikely that a complainant will express
his/her complaint in terms of low frequency noise; it is much more likely that a complainant will
identify diesel engines as the source of the complaint. In such cases, low frequency noise
measurements are recommended to ensure that the low frequency component of the diesel
noise is identified and potentially mitigated, if found to be the source of the noise problem for
the complainant, indoors in their dwelling. If low frequency is not identified in the EA conditions
with suitable noise limits, there will not be any requirement to monitor inside the dwelling and
the presence of the low frequency noise problem will never be properly investigated.

5
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6

ADDITIONAL FACTS

227 Subject to section 7(b) below, additional facts that could be readily ascertained from the
Applicant, and which could assist me to make more reliable conclusions, include:
a. Raw data from D Moore monthly reports, for June to December 2015 and January
2016,
b. Raw data from D Moore report, reference R13012/D2728/Rev.0/31.01/2013,
previously requested but not disclosed by NAC;
c. Noise monitoring results and reports prepared by NAC personnel, or external
consultants on behalf of NAC during the day, evening and night periods, including
monitoring conducted opposite the Mason property and at, or near other sensitive
receptor locations to the north, north-west, north-east and east of New Acland
Stages 1and 2;
d. Information from NAC as to what noise sources and noise emitting activities caused
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the non-compliance at the Kuhl sensitive receptor on 7 January 2016;
e. Information from NAC indicating whether the cause of the reported non-compliance
on 7 January 2016 were the same sources or operations which caused the high
noise levels reported by D Moore at the Kuhl and Mason sensitive receptor on 26
August 2015.
f.

7

Justification for the 2dB rule applied by operators of the real-time/TARP noise
monitoring and adaptive noise management system.

STATEMENT OF COMPLIANCE

228 In preparing this Statement of Evidence, I confirm that:
(a) The factual matters included in the statement are, as far as I know, true; and
(b) I have made all enquiries considered appropriate, apart from detailed consideration of the
recently disclosed DEHP documents and data; and
(c) The opinions included in the statement are genuinely held by me; and
(d) The statement contains references to all matters that I consider significant; and
(e) I understand my duty to the court and have complied with that duty; and
(f) I have read and understood the Land Court Rules 2000, as far as they apply to me; and
(g) I have not received or accepted instructions to adopt or reject a particular opinion in
relation to an issue in dispute in the proceeding.

John Savery
Date: 24 March 2016
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30 Hardgrave Rd WEST END, QLD 4101
tel +61 7 3211 4466 fax +61 7 3211 4655
edoqld@edo.org.au www.edo.org.au/edoqld

13 November 2015
Mr John Savery
Savery & Associates Pty Ltd
Suit 4, The Gap Village
1000 Waterworks Rd,
BRISBANE QLD 4061
Sent by email: jsavery@savery.com.au

Dear Mr Savery
Oakey Coal Action Alliance Inc. – Analysis of New Acland Coal Stage 3 Project mine
assessment
We confirm that we act for Oakey Coal Action Alliance Inc. (OCAA) in respect of its
concerns with the New Acland Coal Stage 3 Project (Project). OCAA has made an objection
to the grant of two mining leases (ML) and an environmental authority (EA) for the Project
which are currently the subject of proceedings in the Queensland Land Court (Proceedings).
1.

Engagement

1.1

On behalf of OCAA, we wish to engage you to act as an independent expert witness
in the Proceedings in relation to your area of expertise: noise and vibration assessment.

2.

Instructions

2.1

You are instructed to:
(1)

review this letter and accompanying documents and advise generally as to
whether you consider there are any significant issues or deficiencies in the
noise and vibration assessment, or relevant conditions imposed, for the Project;
and

(2)

participate in the court process in the manner set out in the orders of the Court
made on 9 November 2015.

3.

Background information

3.1

The New Acland Coal Mine Stage 3 Project includes the expansion of an existing
open-cut coal mine, located 14 km north-west of Oakey, west of Brisbane, and the
construction of associated infrastructure. New Acland Coal Pty Ltd (NAC) is the
proponent.

3.2

The mine currently produces 5.2 million tonnes per annum (Mtpa) of thermal product
coal, which is forecast to be depleted by 2017.

3.3

The proposed expansion involves extending the mine’s operating life to approximately
2029 and increasing production up to 7.5 Mpta by including open-cut mining of
additional areas.

3.4

Approximately 1,466 hectares will be disturbed by the proposed expansion’s open-cut
mining activities. 1,361 hectares of this area is designated as strategic cropping land.

3.5

In May 2007, the Queensland Coordinator-General declared the proposed expansion a
‘coordinated project’ under the State Development and Public Works Organisation Act
1971, for which an environmental impact statement (EIS) was required. In the same
month, the Commonwealth Minister for the Environment declared the project a
'controlled action' under the Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act).

3.6

In October 2007, the Coordinator-General released terms of reference for the EIS.
From 14 November 2009 to 3 February 2010, NAC published an EIS was published
and invited public submissions.

3.7

In March 2012, the then incoming Queensland Government declared that it would not
support the expansion as proposed. In November 2012, NAC submitted a revised
proposal.

3.8

In March 2013, the Coordinator-General released new terms of reference for the EIS.
From 18 January 2014 to 3 March 2014, NAC published a new draft EIS and invited
public submissions.

3.9

In April 2014, and at the request of the Queensland and Commonwealth governments,
the Independent Expert Scientific Committee on Coal Seam Gas and Large Coal
Mining Development (IESC) provided advice on the project. The IESC advice raised
a number of concerns with the assessment.

3.10

During September 2014, NAC published additional information to the EIS (AEIS),
including a response to the IESC advice, and published the final EIS, and again invited
public submissions.

3.11

In December 2014, NAC provided final information on the AEIS. On 19 December
2014, the Coordinator-General released his report on the final EIS, which included
conclusions that groundwater drawdown would be up to 47m at the project site, that a
drawdown contour of 1 metre may extend across an area of around 21 km in diameter,
and that 357 registered bores may be affected. The Coordinator-General recommended
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that the proposed expansion be approved subject to conditions, including conditions
requiring:
(1)

a groundwater management and monitoring program;

(2)

a review of the program;

(3)

a review of the groundwater model within two years of commencement of
mining activities;

(4)

make-good agreements with potentially affected groundwater users; and

(5)

groundwater offsets.

3.12

In February 2015, the Commonwealth Government extended the decision-making
period for whether or not to approve the proposal under the EPBC Act to 30 April
2015. It is awaiting advice from the Queensland Government about a review being
undertaken of the state approvals process.

3.13

In April 2015, NAC applied to Department of Environment and Heritage Protection
(DEHP) under the Queensland Environmental Protection Act 1994 to amend its
environmental authority (EA) for the mine to include the proposed expansion.

3.14

In May 2015, NAC issued public notice of the EA application, and of applications for
additional mining leases required, and invited public submissions.

3.15

In mid-June 2015, NAC replied to an information request from DEHP about the EA
application. NAC’s reply included an updated ‘Groundwater Monitoring and Impact
Management Plan’.

3.16

On 28 August 2015, DEHP approved the EA amendment application subject to
conditions, and issued NAC with a draft EA.

3.17

Objections to the MLAs and EAs were referred to the Queensland Land Court on
about 14 October 2015.

3.18

The Land Court made a directions order for the matter on 9 November 2015.

4.

Brief of Material

4.1

Once you have confirmed your availability to act in this matter, we will send you an
invite to the electronic brief in this matter through Dropbox. We can provide these
documents in other electronic format or in hard copy if necessary.

4.2

A copy of the Index to that brief is Annexure C to this letter.

4.3

We draw your attention in particular to the general application and approval
documents in Index B and the noise quality documents in Index F of the Brief.

4.4

All EIS material is also available here (Qld Govt website) and here (NAC website).
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5.

Timing

5.1

The court proceedings are already afoot.

5.2

You will be required to participate in the proceedings in accordance with the Orders
made on 9 November 2015 (document 3 of Index A of your Brief) unless these orders
are further altered by the Court. These include:
(1)

by 29 January 2016, meeting with the corresponding expert from the other
parties and have prepared a joint report on setting out points of agreement and
disagreement (order 19);

(2)

by 12 February 2016, preparing any individual report (order 24);

(3)

attending any required further expert meeting by 19 February 2016, and any
associated joint report by 26 February 2016 (order 25);

(4)

giving any oral evidence, or being cross-examined on your evidence, at the
hearing, currently scheduled to start 1 March 2016 (order 29).

6.

Your duty to the Land Court

6.1

We enclose as Annexure A rules 22 to 24I of the Land Court Rules 2000 which
govern experts in the Land Court.

6.2

In particular we note that rule 24C of the Land Court Rules 2000 provides that you
have a duty to assist the Land Court which overrides any obligations you may have to
our client.

6.3

We also emphasise that we and our client do not seek to influence your views in any
way and we ask for your independent opinion to assist the Land Court. Consequently,
please note that any statements of fact or opinion in this letter of instructions, the
above documents, or anything given or said to you by us relevant to the issues in your
report do not constrain you in any way and are not intended to influence your views.
We ask you to form your own opinion about the relevant facts and circumstances for
the purposes of your report.

6.4

Any joint report or separate expert report you prepare should confirm that each expert
understands the expert’s duty to the court and has complied with that duty.

7.

Format of your statement of evidence (other than joint report)

7.1

If you have taken part in a meeting of experts, the joint report is taken to be your
statement of evidence and you are to produce a further statement of evidence in
relation to any issue of disagreement.

7.2

Suggestions for the format of your report are set out in Annexure B, “Format of your
report”.

7.3

Your report must:
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(1)

be addressed to the Court;

(2)

include your qualifications;

(3)

include all material facts, whether written or oral, on which your report is
based;

(4)

include references to any literature or other material you relied on to prepare
the report;

(5)

include for any inspection, examination or experiment you conducted, initiated,
or relied on to prepare your report—
a)

a description of what was done; and

b)

whether the inspection, examination or experiment was done by the
expert or under the expert’s supervision; and

c)

the name and qualifications of any other person involved; and

d)

the result;

(6)

if there is a range of opinion on matters dealt with in your report, include a
summary of the range of opinion, and the reasons why you adopted a particular
opinion;

(7)

include a summary of the conclusions you reached; and

(8)

include a statement about whether access to any readily ascertainable
additional facts would assist you in reaching a more reliable conclusion;

(9)

include a confirmation at the end of the statement of evidence:

(10)

a)

the factual matters included in the statement are, as far as the expert
knows, true; and

b)

the expert has made all enquiries considered appropriate; and

c)

the opinions included in the statement are genuinely held by the expert;
and

d)

the statement contains reference to all matters the expert considers
significant; and

e)

the expert understands the expert’s duty to the court and has complied
with the duty; and

f)

the expert has read and understood the rules contained in this part, as far
as they apply to the expert; and

g)

the expert has not received or accepted instructions to adopt or reject a
particular opinion in relation to an issue in dispute in the proceeding.

include your signature.
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7.4

You should attach to the report:
(1)

a copy of your Curriculum Vitae; and

(2)

a copy of this letter.

7.5

Please number all pages and paragraphs of your report. You may wish to include an
index.

7.6

If your report includes any photographs, measurements, graphs or illustrations these
should be firmly attached to the report, and clearly identified and numbered.

8.

Change of opinion

8.1

If for some reason, you change your opinion after delivering your report, please advise
us as soon as possible. If that change is material, a supplementary report will need to
be prepared, which explains the reasons for the change in your opinion.

9.

Confidentiality and privilege

9.1

In accepting this engagement, you agree that:
(1)

this letter and all future communications (whether electronically maintained or
not) between us are confidential. These communications may be subject to
client legal privilege;

(2)

you must take all steps necessary to preserve the confidentiality of our
communications and of any material or documents created or obtained by you
in the course of preparing your report;

(3)

you must not disclose the information contained in our communications or
obtained or prepared by you in the course of preparing your report without
obtaining consent from us;

(4)

you must not provide any other person with documents which come into your
possession during the course of preparing this report, whether created by you
or provided to you by us or our clients, without obtaining consent from us.

9.2

The duty of confidentiality continues beyond the conclusion of your instructions.

9.3

If you are ever obliged by law to produce documents containing any of this
confidential information (whether by subpoena, notice of non-party discovery or
otherwise) please contact us immediately so that we may take steps to claim client
legal privilege.

9.4

You should ensure that you retain copies of all drafts of your report together with all
documents that you rely on in preparing your report. We will inform you when you
are no longer required to retain them.
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9.5

If requested, you must return to us all documents and other material (including copies)
containing confidential information. Where any confidential information is in
electronic form, we may require you to delete this information instead.

9.6

Any internal working documents and draft reports prepared by you may not be
privileged from disclosure and may be required to be produced to the opposing parties
in the litigation, and to the Court.

9.7

You may be cross-examined about any changes between your working documents and
your report. The Court will be interested to understand the reason or reasons for any
changes, and you should be prepared to, and able to, explain them.

10.

Document management

10.1

Please ensure that all documents created pursuant to this retainer are marked
“Privileged and Confidential: prepared for the purpose of the Queensland Land Court
objection hearing to Stage 3 New Acland Coal Mine”.

11.

Court appearance

11.1

At the hearing of any objection, you may be required to attend Court and give
evidence. You must be personally involved and knowledgeable in all aspects of the
preparation of the report.

11.2

If you are required to attend Court to give evidence, we will contact you to discuss
your availability and make the necessary arrangements.

If you have any questions regarding your engagement or require further information, please
do not hesitate to call us on 3211 4466.

Yours faithfully
Environmental Defenders Office (Qld) Inc

Sean Ryan
Principal Solicitor
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ANNEXURE A - Land Court Rules 2000 (Qld)

Part 5

Evidence

Division 1

Preliminary

22

Definitions for pt 5
In
this
part—
expert means a person who would, if called as a witness in a proceeding, be
qualified to give opinion evidence as an expert witness in relation to an issue in
dispute in the proceeding.
joint report, for a proceeding, means a
report—
(a)

stating the joint opinion of experts in relation to an issue in dispute in
the proceeding; and

(b)

identifying the matters about which the experts agree or disagree and the
reasons for any disagreement.

meeting of experts—
1

2

A meeting of experts is a meeting at which experts in each area of
expertise relevant to a proceeding meet, in the absence of the parties—
(a)

to discuss and attempt to reach agreement about the experts’
evidence in relation to an issue in dispute in the proceeding as it relates
to the experts’ area of expertise; and

(b)

to prepare a joint report.

The term includes
(a)

a resumed meeting of experts or further meeting of
experts; and

(b)

a meeting attended by the experts in either, or a
combination, of the following ways—
(i)

personally;

(ii)

a way that allows contemporaneous communication between
the experts, including by telephone, video link or email.

party, for a proceeding, means a party to the proceeding or the party’s lawyer or
agent.
statement of evidence, of an expert, see rule 24E.
Division 2
23

Meetings of experts

Application of div 2
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Unless the court otherwise orders, this division applies in relation to a meeting
of experts ordered or directed by the court at any time in a proceeding.
24

Party must ensure expert ready to take part in meeting of experts
Before a meeting of experts, a party to a proceeding must do all things
reasonably necessary or expedient to ensure an expert chosen by the party is ready
to take part fully, properly and promptly in the meeting, including by giving the
expert—
(a) reasonable prior notice that the court has ordered or directed a meeting of
experts; and
(b) notice of the contents of any order or direction about the meeting, including the
time by which the meeting must be held; and
(c) reasonable notice of the issue in dispute in the proceeding to the extent it
is relevant to the expert’s expertise; and
(d) enough information and opportunity for the expert to adequately investigate
the facts in relation to the issue in dispute in the proceeding; and
(e) written notice that the expert has a duty to assist the court and the duty overrides
any obligation the expert may have to the party or any person who is liable
for the expert’s fee or expenses.

24A

Experts attending meeting must prepare joint report
(1) The experts attending a meeting of experts must, without further reference to
or instruction from the parties, prepare a joint report in relation to the meeting.
(2) However, the experts attending the meeting may, at any time before the joint
report is completed, ask all parties to respond to an inquiry the experts make
jointly of all parties.
(3) Despite subrule (1), any of the experts may participate in a mediation involving
the parties.
(4) The joint report must—
(a) confirm that each expert understands the expert’s duty to the court and
has complied with the duty; and
(b) be given to the parties.
(5) The applicant or appellant must deliver to the registry, personally or by
facsimile or email, a copy of the joint report received under subrule (4) at least
21 days before the date set for the hearing.

24B

Admissions made at meeting of experts
(1) Subrule (2) does not apply to a joint report prepared in relation to a meeting
of experts.
(2) Evidence of anything done or said, or an admission made, at a meeting of
experts is admissible at the hearing of the proceeding or at the hearing of
another proceeding in the court or in another civil proceeding only if all parties
to the proceeding agree.
(3) In this rule—
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civil proceeding does not include a civil proceeding founded on fraud alleged
to be connected with, or to have happened during, the meeting.
Division 3
24C

Evidence given by experts

Duty of Expert
(1) A witness giving evidence in a proceeding as an expert has a duty to assist
the court.
(2) The duty overrides any obligation the witness may have to any party to
the proceeding or to any person who is liable for the expert’s fee or expenses.

24D

Giving or accepting instructions to adopt or reject a particular
opinion prohibited
A person must not give, and an expert must not accept, instructions to adopt or
reject a particular opinion in relation to an issue in dispute in a proceeding.

24E

Expert must prepare statement of evidence
(1) An expert must prepare a written statement of the expert’s evidence (a statement
of evidence) for the hearing of a proceeding.
(2) If the expert has taken part in a meeting of experts—
(a) a joint report prepared in relation to the meeting is taken to be the
expert’s statement of evidence in the proceeding; and
(b) a further statement of evidence in relation to any issue of
disagreement recorded in the joint report is to be prepared by the expert.
(3) However, the further statement of evidence must not, without the court’s leave—
(a) contradict, depart from or qualify an opinion in relation to an issue
the subject of agreement in the joint report; or
(b) raise a new matter not already mentioned in the joint report.

24F

Requirements for statement of evidence other than joint report
(1) An expert’s statement of evidence, other than a joint report, must be addressed
to the court and signed by the expert.
(2) The statement of evidence must include the following information, to the
extent the information is not already contained in a joint report prepared for the
proceeding—
(a) the expert’s qualifications;
(b) all material facts, whether written or oral, on which the statement is based;
(c) references to any literature or other material relied on by the expert
to prepare the statement;
(d) for any inspection, examination or experiment conducted, initiated or
relied on by the expert to prepare the statement—
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(i)

a description of what was done; and

(ii)

whether the inspection, examination or experiment was done by
the expert or under the expert’s supervision; and

(iii)

the name and qualifications of any other person involved; and

(iv)

the result;

(e) if there is a range of opinion on matters dealt with in the statement, a
summary of the range of opinion and the reasons why the expert adopted
a particular opinion;
(f) a summary of the conclusions reached by the expert;
(g) a statement about whether access to any readily ascertainable additional
facts would assist the expert in reaching a more reliable conclusion.
(3) The expert must confirm, at the end of the statement of
evidence—
(a) the factual matters included in the statement are, as far as the expert
knows, true; and
(b) the expert has made all enquiries considered appropriate; and
(c) the opinions included in the statement are genuinely held by the expert;
and
(d) the statement contains reference to all matters the expert considers
significant; and
(e) the expert understands the expert’s duty to the court and has complied
with the duty; and
(f) the expert has read and understood the rules contained in this part, as far
as they apply to the expert; and
(g) the expert has not received or accepted instructions to adopt or reject a
particular opinion in relation to an issue in dispute in the proceeding.
24G

Serving statement of evidence other than joint report
(1) This rule applies to a statement of evidence other than a joint
report.
(2) A party to a proceeding intending to call evidence by an expert
in the proceeding must deliver to the registry, personally or by
facsimile or email, and serve on each other party to the
proceeding, a copy of the expert’s statement of evidence.
(3) A party must comply with subrule (2) at least 21 days before the
date set for the hearing or, if the court directs a different time,
within the time directed by the court.

24H

Matters contained in statement of evidence not to be repeated
During examination in chief, an expert must not, without the court’s leave, repeat or
expand on matters contained in the expert’s statement of evidence or introduce new
material.
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24I

Evidence from only 1 expert may be called
Other than with the court’s leave, a party to a proceeding, at any hearing of the
proceeding, may call evidence from only 1 expert for each area of expertise dealt
with in the hearing.
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ANNEXURE B – Format of report
Court Rules
1

A copy of the relevant sections of the Land Court Rules 2000 is provided at Annexure
A.

2

While the format of your report is discretionary, you should ensure that your report
complies with the above requirements, and that compliance with these requirements is
readily apparent.

Format
3

We make the following suggestions regarding the layout of your report.

4

Ensure that your report contains your full name and address.

5

Please number all pages and paragraphs of your report. You may wish to include an
index. If your report includes any photographs, measurements, graphs or illustrations
these should be firmly attached to the report, and clearly identified and numbered.

6

Your report may include the following sections and headings:

6.1

“Introduction”

This section should:

6.2



refer to, and annex, the letter of instructions received from me;



refer to, and disclose, the substance of any conversations that you have had
and to which you have had regard in preparing the report;



specifically identify and refer to any literature or other source materials (eg
text books, industry guidelines and handbooks) used in support of your
opinion. This will include the documents supplied by me, as well as any other
documents to which you have referred. If lengthy, it may be practical to list
this material in an annexure to the report. If for some reason, you do not refer
to certain material when preparing your report, please specifically identify this
material and outline the reasons it was not referred to; and



refer to any methodology you have adopted in preparing the report, including
a detailed description of any test or examinations, who carried them out, their
qualifications and the results.

“My qualifications”

In this section of your report, you need to qualify yourself as an expert in the areas in which
you have been asked to provide an opinion. You should describe how your specialist
knowledge (whether obtained through training, study or experience), your experience and
qualifications qualify you as an expert in these areas.
Your curriculum vitae should also be annexed to your report and referred to under this
heading.
6.3

“Summary of my opinion”

You are required to include a summary of your opinion.
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6.4

“Background facts and assumptions”

The Court Rules require you to list all “facts, matters and assumptions on which each opinion
expressed in the report is based”.
The facts and assumptions you rely on need to be linked to their sources and clearly stated and
verifiable. These may be sufficiently set out in our letter of instructions.
If you are called as a witness, you may be required to give evidence in relation to your
assumptions.
6.5

“My opinion”

This part of your report should contain your detailed reasons for your opinions on the
questions put to you. This will be the most substantial part of your report.
When drafting your report, you should make it clear that the opinion is wholly or substantially
based on your expert knowledge. Your opinions must be confined to areas within your expert
knowledge.
You must set out the process of reasoning that you followed in coming to your opinion and
identify the facts and assumptions upon which you rely for the opinion. Where there are
alternative views available, you should explain why you have chosen a particular alternative.
6.6

“Qualification of the opinion”

If appropriate, you should set out any qualification of your opinion, without which the report
would be incomplete or inaccurate. If applicable, you should state that a particular question
or issue falls outside your relevant field of expertise.
You should also state if your opinion is not concluded because of insufficient research or data
or for any other reason.
6.7

“Confirmation”

You must confirm, at the end of the report—
(a)

the factual matters stated in the report are, as far as the expert knows, true; and

(b)

the expert has made all enquiries considered appropriate; and

(c)

the opinions stated in the report are genuinely held by the expert; and

(d)

the report contains reference to all matters the expert considers significant; and

(e)

the expert understands the expert’s duty as an expert witness is to assist the court, and
that this duty overrides any obligation to any party to the proceeding or to any person
who is liable for the experts fees or expenses, and the expert has complied with the
duty; and

(f)

the expert has read and understood the rules contained in Part 5 of the Land court
Rules 2000; and

(g)

the expert has not received or accepted instructions to adopt or reject a particular
option in relation to an issue in dispute in the proceeding.

Please ensure that you make all necessary inquiries in a timely fashion to enable you to
confirm these matters.
6.8

“Signature”

The final page of your report must be signed by you.
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ANNEXURE C – Index to Brief
IN THE LAND COURT
OF QUEENSLAND
Land Court Reference:

EPA495-15
MRA496-15
MRA497-15

In the matter of:

Oakey Coal Action Alliance
Objector
AND
New Acland Coal Pty Ltd
Applicant
AND
Department of Environment and Heritage Protection
Statutory Party

INDEX TO BRIEF
INDEX A – COURT DOCUMENTS
No. Document Title
1.
2.
3.

OCAA Objection to EA
OCAA Objection to ML
Directions Order

Date

Date
Filed

Doc ID

Exhibit
No.

02/10/15
30/02/15
09/11/15

INDEX B – GENERAL APPLICATION AND APPROVAL DOCUMENTS
No. Document title
1.
EIS Appendix D - Terms of Reference for EIS
2.
EIS Chapter 00 Executive Summary
3.
EIS Chapter 3 Project Description
4.
EIS Chapter 22 Conclusions and Recommendations
5.
EIS Appendix J-19 EM Plan
6.
AEIS Appendix C Revised Project EM Plan
7.
Coordinator General’s Report on the EIS
8.
Notice of Decision on EA
9.
Draft EA
INDEX F – NOISE QUALITY KEY DOCUMENTS
No. Document title
EIS Documents
1.
EIS Chapter 11 Noise and Vibration

Date
--/03/2013
--/01/2014
--/01/2014
--/01/2014
--/01/2014
--/08/2014
--/12/2014
28/08//2015
28/08//2015

Date
--/01/2014
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2.
3.
4.

EIS Chapter 18 Health, Safety and Risk [copy in Index E document 2]
EIS Appendix G7 Noise and Vibration
EIS Appendix J-11 Noise and Vibration Management Plan

--/01/2014
--/01/2014
--/01/2014
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ANNEXURE B

Guideline
Noise control

Planning for noise control
Purpose and scope
The methods and procedures described in this guideline are applicable for setting conditions relating to noise
emitted from industrial premises, commercial premises and mining operations, and are intended for planning
purposes. The guideline is applicable to sounds from all sources, individually and in combination, which
contribute to the total noise from a site.
The specific noise producing equipment could include:
• fans
• blowers
• generators
• turbines
• presses
• forges
• on-site trucks
• bulldozers
• loaders
• wood processing machinery (for example saws and planers)
or any combination of these or similar sources.
This guideline also includes criteria for estimating the probability of sleep disturbance from transient noise, for
example heavy truck or rail operations, for various window types and settings. It may be used for assessing
noises that contain impulsive components, but it is not suitable for assessing noise that consists solely of
discrete impulses, for example gunfire and blasting.
This guideline is not suitable for use where the frequency spectra of some noise sources are dominated by
frequency content below 200 Hz.

Planning
The procedure takes into account three factors: firstly, the control and prevention of background noise creep in
the case of a steady noise level from equipment such as that caused by ventilation fans and other continuously
operating machinery; secondly, the containment of variable noise levels and short-term noise events, such as
those caused by forklift trucks and isolated hand tools, to an ‘acceptable’ level above the background noise
level; third, the setting of noise levels that should not be exceeded to avoid sleep disturbance.
The standard criteria of the Environmental Protection Act 1994 are considered by the Department of
Environment and Heritage Protection in setting noise limits in conditions of development approvals and
environmental authorities. Proponents must identify the environmental values of the receiving environment and
demonstrate how it will protect and enhance the environmental values through best practice environmental
management. For noise management, the proponent should demonstrate how it is proposed to use bestpractice environmental management,
including noise mitigating technology, to control and prevent background creep, contain and minimise variable
noise and to avoid sleep disturbance.
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Guideline

Planning for noise control
A number of examples are given in appendix C to assist the reader in applying this guideline. These examples
are:
•
•
•
•

new industrial developments in a rural area;
new industrial developments in a suburban area;
new industrial developments in a high-traffic area; and
new industrial developments in a very rural area with low ambient noise level.

Procedures
Control and prevention of background noise creep
To prevent background noise levels from progressively creeping higher and higher over time with the
*
establishment of new developments in an area, it is recommended that the minLA90,1hour outdoor background
noise planning levels given in table 1 not be exceeded.
Table 1: Recommended outdoor background noise planning levels (in terms of minLA90,1hour)
Receiver Land Use

Receiver area dominant land use
(description of neighbourhood)
Note 1

Background noise level, minLA90,1hour
(dBA)
Note 2
Time period

Purely residential

Residential area on a busy
road or near an industrial
area or commercial area

Industrial area

Passive recreation area

Day

Evening

Night

Very rural
Rural residential, church, hospital
Shop or commercial office

35
40
45

30
35
40

25
30
35

Light industry

50

45

40

Residential, church, hospital, school

45

40

35

Shop or commercial office

50

45

40

Light industry

55

50

45

Residential, church, hospital, school

50

45

40

Shop or commercial office

55

50

45

Factory office or factory

60

60

60

Picnic grounds, public beaches, bush
walks, public gardens, etc.

35

35

35

Note 1. The dominant land use is defined by a radius of 200m from the receiver location under consideration.
Note 2. minLA90,1hour is defined in the glossary of terms as the rating background level, and an example of its
determination is given in appendix B.
Noise immission levels that will control and prevent LA90,1hour background noise creep in excess of the
background noise planning levels (table 1) are given in table 2.
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Table 2: Recommended noise immission planning levels (LA90,1hour) for developments
Existing background noise level at the most
sensitive point in an affected residential area

A. Background noise level is above
relevant recommended level (table 1)

B. Background noise level is at
recommended level
C. Background noise level is below
recommended level by:
1dBA
2dBA
3dBA
4dBA
5dBA
6dBA or more

Recommended LA90,1hour maximum noise level
contribution, for planning approval purposes, at
that point as a result of a proposed new noise
source
Preferably, set maximum planning level 10dBA or
more below relevant recommended level (table 1).
At least, set maximum planning level 10dBA below
existing background level
Set maximum planning level 10dBA below relevant
recommended level (table 1)
Set maximum planning level:
9dBA below recommended level
5dBA below recommended level
3dBA below recommended level
2dBA below recommended level
2dBA below recommended level
5dBA above background level

It may not be possible to maintain background levels in very rural areas below 25dBA as developments occur.
In such cases a threshold background level of 25dBA is to be used.

Determination of planning noise levels
At the present stage of technology, the setting of long-term noise criteria for planning is best met by adopting
the adjusted equivalent continuous A-weighted sound pressure level as the basic noise descriptor. This
descriptor is termed the ‘rating level’ of the noise source under consideration and designated LAr,Tr.
Estimated maximum hourly values of planning noise levels (PNL) for different areas containing residences are
given in table 3.
Table 3: Estimated maximum values of planning noise levels (PNL) for proposed noise sources for
different areas containing residences
Noise area
category

Description of neighbourhood
(Note 2)

Maximum hourly sound
pressure level, L Aeq,1 hour (PNL)
Monday to Saturday
Sunday/public holidays

Z1
Z2
Z3
Z4
Z5
Z6

Z7
(See Note 1)

Very rural, purely residential. Less than 40
vehicles an hour
Negligible transportation. Less than 80 vehicles
an hour
Low-density transportation. Less than 200
vehicles an hour
Medium density transportation (less than 600
vehicles an hour) or some commerce or industry
Dense transportation (less than 1400 vehicles an
hour) or some commerce or industry
Very dense transportation (less than 3000
vehicles an hour) or in commercial or bordering
industrial districts
Extremely dense transportation (3000 or greater
vehicles an hour) or within predominantly
industrial districts
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day
40

evening
35

night
30

50

45

40

55

50

45

60

55

50

65

60

55

70

65

60

75

70

65
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Notes:
1. Some industrial and commercial sites are not predominant sources of high ambient sound pressure
levels.
2. Where transportation noise is present, the minimum of the hourly LAeq values for transportation noise in
the appropriate time period is taken or the corresponding guideline value from table 3, whichever is the
greater. Guidance in selecting the appropriate hourly LAeq values for premises adjoining roadways
carrying more than 100 vehicles an hour is given in tables 5 and 6.
3. The criteria should not be exceeded in any hour of the appropriate time period.
4. Time periods are defined as follows:
Daytime-the 11-hour period between 0700 and 1800 hours.
Evening-the 4-hour period between 1800 and 2200 hours.
Night-time-the 9-hour period between 2200 and 0700 hours.
On Sundays and public holidays, daytime is defined as from 0900 to 1800 hours.
5. Planning noise levels (PNL) are estimated at 4.0m from the façade of a building.
Table 3 must only be used as a guideline. Whenever possible, values of the background minLA90,1hour and
residual LAeq,1hour (see glossary of terms) in the appropriate time period must be measured prior to development.
To limit continuing increases in noise levels, the maximum planning noise level (PNL) within an area from
specific noise sources should not normally exceed the levels specified in table 3. Restricting emitted levels to
the values shown in table 3 will help to protect against noise impacts such as speech interference, community
annoyance and, to some extent, sleep disturbance.
Where the existing noise level from specific noise sources is close to the maximum planning level (table 3), the
noise level from any new source(s) must be controlled to preserve the amenity of an area. If the total noise level
from specific sources already exceeds the maximum planning level for the area in question, the LAeq,1hour noise
level from any new source should not be greater than:
• 10dBA below the maximum planning level (table 3) if there is a possibility that existing levels may be
reduced in the future; or
• 10dBA below the existing level if there is no such possibility that existing levels will fall (for example in
cases where surrounding areas are fully developed) and no significant changes to land use are
expected.
Table 4 sets out the implications of this requirement for noise from new specific sources.
Table 4: Modification to recommended maximum planning noise level (PNL) to account for existing level
of specific noise
Total existing noise level from specific sources
(dBA)
>= PNL + 2

PNL + 1
PNL
PNL - 1
PNL - 2
PNL - 3
PNL - 4
PNL - 5
PNL - 6
< PNL - 6
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Maximum planning noise level for noise from new
sources alone (dBA)
If existing noise level is likely to decrease in future:
PNL – 10
If existing noise level is unlikely to decrease in future:
Existing Level - 10
PNL – 9
PNL – 8
PNL – 6
PNL – 4
PNL – 3
PNL – 2
PNL – 2
PNL – 1
PNL
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The first step in setting noise criteria for a new development is to calculate the specific noise level or component
level LAeq,1 hour. This is determined by equation 1 as follows:
Equation 1: LAeq,1 hour = minLA90,1 hour + 3
For a proposed new noise source/s the planning noise level is based on a forecast of the specific noise level
(LAeq) from equation 1 to which correction/s are subtracted if either tonal or impulsive character is expected to be
present.
The planning noise level over the reference time interval of one hour in these cases is determined as follows:
Equation 2: Planning noise level = LAeq,1 hour – K1- K2
where
LAeq,1 hour = equivalent continuous A-weighted sound pressure level over the reference time interval of
one hour
K1 = tonal adjustment
K2 = impulse adjustment
The reference time interval (T) is chosen as one hour for each time period (day, evening and night-time).
The lesser of the values in table 3 in conjunction with the corrections from table 4 (if appropriate) and those
given by equation 2 are used as design criteria.

Tonal adjustment (K1)
If the noise contains a distinguishable, discrete, continuous note (whine, hiss, screech, hum, etc) then:
Subjectively:
•
•

If just detectable:
If prominent (clearly audible):

Subtract 2dBA
Subtract 5dBA

Objectively:
The test for the presence of a prominent discrete-frequency spectral component (tone) compares the Aweighted time-average sound pressure level (LAeq) in some one-third octave band with the time-average sound
pressure levels in the adjacent two one-third octave bands. For a prominent discrete tone to be identified as
present, the time-average sound pressure level in the one-third octave band of interest is required to exceed the
time-average sound pressure levels of both adjacent one-third octave bands by at least 5 dB.
To establish the presence of a prominent tone, an A-weighted one-third octave band analysis needs to be
carried out on three separate ten-second samples representative of the noise (see appendix A).
The adjustment using this method should not exceed 5dBA.

Impulse adjustment (K2)
If there are distinct impulses in the noise (bangs, clicks, clatters, or thumps) then:
Subjectively:
If just detectable:
If prominent (clearly audible):
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Objectively:
A procedure for determining the impulse adjustment is to take a second measurement using time-weighting 'I’
(see AS 1259.1). If this latter level (LAIeq) is 2dBA or more greater than the value of LAeq, using time-weighting
‘F’, the difference between LAIeq and LAFeq shall be used as the impulse adjustment, otherwise 2dBA should be
used as the adjustment. The sound pressure levels using the two different time-weightings should be
determined simultaneously or from the same pre-recorded sample of noise.
The impulse adjustment using this method should not exceed 5dBA.
This method is inappropriate for noise consisting solely of discrete impulses, for example, gunshots, explosives
and drop forges.
Note: Adjustments for the presence of tones and impulses in total should not exceed 10dBA.
If the noise has none of the characteristics described above, which require an adjustment to be made, the
planning noise level is equal to the specific noise level (equation 2).

Effects of traffic noise
In some cases, maximum permissible noise levels (values of PNL) are taken as the greater of those permitted
for the type of area in which the noise source is located (table 3) and those calculated due to the effect of the
nearest road carrying more than 100 vehicles an hour.
Where traffic noise is present, the calculated permissible levels for areas in which a noise source is situated are
the maximum of the levels in tables 5 and table 6 below (with the values in table 5 modified according to table 6)
where table 6 applies to the distance of the noise receiver from the roadway.
During the evening and night periods, traffic flow rates are generally lower than during the day, and the
corresponding traffic flow rates must be used in noise prediction.
Table 5: Noise levels for premises adjoining roadways carrying more than 100 vehicles an hour
Vehicles per hour
(Two-way count)
100
200
300
400
500
700
1000
1500
2000
3000
4000
5000

Noise level
LAeq,1 hour (dBA)
54
58
60
62
63
65
67
69
71
73
75
76

Note 1: Intermediate values may be determined by linear interpolation between the tabulated values.
Note 2: Two-way traffic flow per hour can be determined by vehicle counts over 15 minutes multiplied by 4
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Table 6: Adjustment to noise level to allow for the distance (m) between receiver and the centreline of
the nearside carriageway
Distance (m)
Adjustment
(dBA)

4.0
+4

7.5
0

15
-4

30
-8

60
-12

120
-16

Managing repetitive single-event or recurring noise
In some situations where there are a number of events of short duration with relatively high noise levels and
large fluctuations in sound pressure level (such as vehicle movements, steam releases, loading, unloading
activities) it could be advantageous to:
•
•
•

set an upper limiting level expressed as an maximum instantaneous noise level (maxLpA); or
limit the number of noise events/stimuli exceeding a certain threshold level in a specific time period; or
restrict the ‘emergence’ of noise events above the background noise level, especially at low background
levels.

Determination of maximum noise level for sleep disturbance
Research has shown that the ability to get to sleep and, when asleep, the probability of experiencing a change
of sleep state or ultimately of awakening are related to both the ambient and maximum instantaneous noise
levels at the ear of the sleeper and the number of events during the night time period (WHO 1999).
As a rule in planning for short-term or transient noise events, for good sleep over eight hours, the indoor sound
pressure level measured as a maximum instantaneous value should not exceed approximately 45dBA maxLpA
more than 10-15 times per night. The corresponding external noise level, assuming partially closed windows, is
52dBA maxLpA, measured in the free field.
Table 7 gives the range of external maximum instantaneous noise levels at 4.0m from the façade of a building,
corresponding to the probability of being wakened for a typical population, for various window types and
window- setting.
Table 7: Probability of being wakened for various window types and window-setting
Typical* noise
reduction
NR (dBA)

5
10
20
25

External maximum instantaneous noise level (maxLpA) producing probability of
awakening of:
Window type and
window- setting
Wide open
Partially closed
Single glazed,
closed
Thermal double
glazing, closed

0%

5%

10%

20%

37
42
52

42
47
57

47
52
62

52
57
67

57

62

67

72

Source: Nirex/WHO
*Note that where the actual noise reduction of a particular façade has been measured or predicted, this value
should be used in place of the NR values specified in column 1 and the values in columns 3 to 6 adjusted
accordingly. Intermediate values for maxLpA may be determined by linear interpolation between the tabulated
values.
Table 8 gives the number of permissible noise events for different external maximum noise levels for a
probability of 10 percent awakening for partially closed windows (NR 10dBA). This criterion has been selected
to protect at least 90 percent of the population from the adverse effects of transient noise.
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Table 8: Number of permissible noise events for various external maximum noise levels for partially
closed windows (10% probability of awakening)
MaxLpA (dBA)
Number of events (n)

47
32

52
10

57
3

62
1
Source: WHO

Where transportation noise is present, the minimum instantaneous noise level (maxLpA) of the series of single
events from transportation noise is taken during the night-time period or the corresponding guideline value from
tables 7 and 8, whichever is the greater.

Noise levels from proposed development
The results of noise predictions should be presented in a form appropriate to the particular development.
Predicted noise levels at specific locations where assessment is to be carried out should be included. Separate
predictions will normally be required for different phases of any construction or de-commissioning elements of
the proposed development. Noise contours may also be useful to show the spread of predicted noise levels in
the area. Care should be taken to specify the conditions and assumptions for which the predictions apply
together with any local effects which should be taken into account. This is particularly important for contours
where it is not always feasible to include effects such as local shielding or reflections.
Variation in noise with operating conditions should be included where such variation exists. This may be
illustrated graphically or numerically or by some combination of the two methods. A brief description of the
methodology by which such levels were obtained should also be included and any source noise data should be
fully referenced.
For small or simple projects, the predicted noise level from the source may be calculated manually, taking into
account the distance from the source to receiver and any shielding between the source and receiver. Where the
dominant noise emitted by an activity is predicted to be continuous and steady noise (noise that fluctuates over
a range of not more than 3dBA using time weighting ‘F’) the adjusted LA90 value from the specific noise may be
compared with the background noise level.
For large or more complex projects, noise should be predicted through the use of computer noise models. Such
models generally take account of noise attenuation due to distance, atmospheric absorption, natural and
artificial barriers, effects of intervening ground types and weather conditions.
They use information about source noise levels, location of sources, topography between source and receiver
and weather conditions to calculate overall noise levels at a receiver location. Strong preference should be
given to the use of modelling approaches that have been the subject of peer review and that form acceptable
practice. Any other modelling approaches used would need to be validated before being used for a particular
project. Where a large proportion of the community are likely to be affected by noise, a map showing predicted
noise levels as noise contours surrounding the development is required.
The options described below for temperature inversion, wind effects and gradients are to be used as inputs to
computer noise models.

Meteorological effects
When predicting the noise level from a planned new source, due consideration must be given to the possible
effects of weather conditions and ground conditions on the sound propagation in the planned location. The
prevailing and worst case meteorological conditions (wind, temperature, humidity and temperature inversions) at
the planned and receiver locations must be determined. Noise levels are calculated at the noise sensitive places
for a range of typical operating scenarios and conditions that are representative of the proposed activity,
including worst-case meteorological conditions.
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Temperature inversions
An occurrence of 30 percent of the total night-time period during winter (June, July and August) has been
selected as representing a significant noise impact warranting further assessment. As temperature inversions
generally occur during the night-time and early morning periods, this percentage occurrence corresponds to
about two nights a week. The night-time period for determining inversion frequency is from one hour before
sunset to one hour after sunrise (taken to be 1800 to 0700 hours), which is the time period during which
inversions are most likely. Note that this time period is different from the night noise assessment period over
which inversions are to be assessed which is from 2200 to 0700 hours.
There are two options for deciding on temperature inversion parameters to be used:
•
•

Use default parameters for temperature inversions and drainage-flow wind speed where inversions are
present for at least 30 percent of the total night time during winter as specified; or
Use parameters determined by direct measurement. Wind data should be collected at 10m height.

Default inversion parameters are:
•
•
•
•
•
•

Non–arid areas (annual average rainfall greater than 500mm).
Moderate (F-class stability category) inversions.
-1
3deg./100m temperature inversion strength for all receivers plus a 2ms source to receiver component
drainage–flow wind speed for those receivers where applicable.
Arid and semi-arid areas (annual average rainfall less than 500mm).
Strong (G-class stability category) inversions.
-1
8deg./100m temperature inversion strength for all receivers, plus a 1ms source to receiver component
drainage–flow wind speed for those receivers where applicable.

Applicability of drainage-flow wind (katabatic wind)
The drainage-flow wind default value should generally be applied where a development is at a higher altitude
than a residential receiver, with no intervening higher ground (for example, hills). In these cases, both the
specified wind and temperature inversion default values should be used in the noise assessment for receivers at
the lower altitude.
Note: Drainage–flow wind is the localised drainage of cold air under the influence of the local topography, and
travels in one direction only, in the direction of decreasing altitude.

Wind effects
The effects of gradient wind on noise levels also need to be accounted for when assessing the impact from a
planned development. Gradient wind differs from the drainage-flow wind associated with temperature
inversions.
Gradient wind is the regional wind determined by synoptic factors (high and low-pressure systems) and may
originate from any direction. Unlike temperature inversions, gradient winds may cause impacts during any
assessment period (day, evening, night)–not just the night period. Hence the assessment of these effects
should consider all assessment periods.
Wind effects need to be assessed where wind is a feature of the area. Wind is considered to be a feature where
-1
source-to-receiver wind speeds (at 10m height) of 3ms or below occur for 30 percent of the time or more in any
assessment period (day, evening, night) in any season. This differs from the procedure used with temperature
inversions, in that the 30-percent-occurrence applies to all seasons and each assessment period–and not just
the winter season and night/early morning assessment period. There are two ways to assess wind effects:
•

By using a wind rose to determine whether wind is a feature based on the frequency of occurrence and
wind speed and assessing the source-to-receiver components of wind that are relevant.
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•

By assuming that wind is a feature of the area (foregoing the need to use a wind rose) and applying a
‘maximum impact’ scenario.

Wind is considered in two ways; the wind near the ground at the microphone position, and the wind aloft at 10m
above the ground.
-1

A default wind speed of 3ms (at 10m height) is proposed for assessing noise impacts caused by gradient
winds.
-1

Where there is 30 percent or more occurrence of wind speeds below 3ms (source-to-receiver component),
-1
then the highest wind speed (below 3ms ) is used instead of the default.
-1

Where there is less than 30 percent occurrence of wind of up to 3ms (source-to-receiver component), wind is
not included in the noise prediction calculation.

Reporting
The following information should be reported :
(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
(i)

the purpose of the measurements or calculations.
geographical conditions of the area or location, including topography.
land use, actual and proposed.
sound sources, actual and proposed.
reference time intervals.
long-term time interval.
measurement time intervals.
measurement instrumentation.
Meteorological quantitative data as follows:
• wind (direction and speed), presented in such a way that the data are representative of the sound
propagation from the source to the receiver during the measurement time interval. Unless otherwise
specified, these measurements should be made at a height between 4m and 11m above the ground
in open country.
• thermal gradient, if required, measured between 1m and 11m above the ground.
• relative humidity.
j) calculation procedures.
k) the time average A-weighted sound pressure levels and the planning noise level (PNL) over each
reference time interval.
l) determination of the rating background level (RBL) or minLA90,1 hour over each assessment period.
m) character of the sound, e.g. broadband, impulsive, tonal.
n) context of the sound, e.g. inappropriateness in neighbourhood, information content.
o) for an area or zone:
• the noise zones and the noise mapping, if required; and
• where applicable, interpolation or extrapolation (or both) to other positions, including a description of
the sound propagation model used.

Determination of minimum background noise level (minLA90,1hour).
The ‘assessment background level’ is determined over at least a week for each day, evening and night-time
period by determining the lowest or tenth percentile value.
The ‘rating background level’ or minLA90,1hour is obtained by taking the median ‘assessment background level’.
‘median’ is the middle value in a number of values. For an odd number of values, the value of the median is the
middle value. For an even number of values the median is the arithmetic average of the two middle values.
An example of the determination of minLA90,1hour is given in appendix B.
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Glossary of terms
Ambient (or total) noise
Total encompassing sound in a given situation at a given time usually composed of sound from many sources
near and far.
Assessment background level (ABL)
The single-figure background level representing each assessment period–day, evening and night (i.e. three
ABLs are determined for each 24 hour period of the monitoring period). ABL is a measure of background noise
level in the absence of noise from the source. Determination of the ABL is by the tenth percentile method
described in appendix B.
Background noise level, LA90,T
The A-weighted sound pressure level of the residual noise (dB) exceeded for 90 percent of a given time interval,
T, measured using time weighting ‘F’ and quoted to the nearest whole number of decibels.
Equivalent continuous A-weighted sound pressure level (LAeq,T)
The value of the A-weighted sound pressure level of a continuous steady sound that within a specified time
interval, T, has the same mean-square sound pressure as a sound under consideration whose level varies with
time. The equivalent continuous A-weighted sound pressure level is quoted to the nearest whole number of
decibels.
Free field
A position where there are no reflecting surfaces, other than the ground, close enough to influence the sound
pressure level. Taken as a minimum of 1.2 metres above ground level and 4m from the closest building façade.
Immission
The sound energy received at a receptor point.
Impulsive sound
Sound characterised by brief excursions of sound pressure (acoustic impulses) that significantly exceed the
background sound pressure. The duration of a single impulsive sound is usually less than one second.
Maximum noise level, maxLpA
The highest noise level during a specified time period or during a specified number of events expressed as the
absolute maximum level of the root-mean-square (r.m.s.) sound pressure level using time weighting ‘F’.
Noise floor
The noise floor, inherent or ‘self-noise’ of sound level measuring equipment is the combination of the
preamplifier’s electrical noise and thermal noise from the microphone usually measured at 20 degrees. Usually
presented by manufacturers as a dB figure in frequency weightings ‘A, C and Linear’ and dB noise level in each
filter band (octave and one-third octave). Typical example of the noise floor range from 17 to 26 dBA r.m.s with
the corresponding effective lowest measuring range set by a signal-to-noise (S/N) ratio >5dBA of 22 to 31dBA
r.m.s.
Rating background level (RBL)
The overall single-figure background level representing each assessment period (day/evening/night) over the
whole monitoring period (as opposed to over each 24 hour period used for the ABL). The RBL (or minLA90,1hour)
is the level used for assessment purposes.
Rating level, LAr,Tr
The specific noise level plus any adjustment for the character of the noise (tonal and/or impulsive) determined
over the reference time interval.
Reference time interval, Tr
The specified interval over which an equivalent continuous A-weighted sound pressure level is determined.
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Residual noise
The ambient noise existing at a given position in a given situation when the specific noise source is suppressed
to a degree such that it does not contribute to the ambient noise.
Residual noise level LAeq,1hour
The equivalent continuous A-weighted sound pressure level of the residual noise determined over a time
interval of 1 hour.
Sleep disturbance
Defined objectively in a number of different ways ranging from the smallest detectable physiological response to
some external stimulus whilst asleep to actual behavioural awakening. Sleep disturbance can also be
described subjectively using some appropriate scale after the event. If there are any effects on mood, attitudes
or performance of some task the next day, such variables could also be measured, both objectively and
subjectively.
Specific noise source
Component of the ambient noise (or total noise) that can be specifically identified by acoustical means and is
associated with a specific source.
Steady noise
Noise that gives fluctuations over a range of not more than 3dB on a sound level meter set to frequency
weighting ‘A’ and time weighting ‘F.’
Tonal sound
A sound producing in a listener a definite pitch sensation.
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Appendix A. Determination of tonal adjustment (K1)
This method is based on a procedure adopted by the Environmental Protection Authority, Victoria and detailed
in a previous Victorian State Environment Protection Policy No. N-1, February 1981. Where the noise
immission is considered to have a tonal character, an adjustment determined from the following method may be
used:
(a) Using the A-weighted recording, one-third octave analyses must be carried out on three samples, each
of which is representative of the tonal character of the noise. Each sample must have a duration of a
least 10 seconds, and the whole of each sample must be analysed in each one-third octave band.
(b) The sum of the durations of the samples analysed must be at least 30 seconds.
(c) The level determined for each one-third octave band must be the level which would have the same
acoustic energy as the time-varying level when determined over the sample period (or equivalent
continuous A-weighted sound pressure level).
(d) Where it is suspected that for any sample a tone falls between two adjacent one-third octave bands, a
narrow-band analyser must be used.
(e) A tonal band adjustment determined from Figure A1 must be arithmetically added to the sound pressure
level in each one-third octave band between the centre frequencies of 25Hz and 16kHz for which the
sound pressure level exceeds the arithmetic average of the two adjacent one-third octave band sound
pressure levels by more than 3dBA. Tonal band adjustments need not be applied to those bands for
which the band level is 25dBA or more below the highest band level.
(f) The overall A-weighted sound pressure level tonally adjusted (LTadj) must be calculated from the
following equation:
j
LTadj = 10 log10 ∑100.1Li
i=1
where bands i to j are all the one-third octave bands.
(g) The tonal adjustment (Kti) for each sample shall be the arithmetic difference between LTadj and the
unadjusted LAeq level for the sample.
(h) The total tonal adjustment (Kt or K1) is the arithmetic average of the tonal adjustments
for the three samples.
The tonal adjustment can be determined either by direct calculation or by using an Excel spreadsheet.

Source: Victorian State EPA (1981)
Figure A1: Adjustment for tonality
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Appendix B. Example of how to determine minLA90
1. Determine an Assessment Background Level (ABL) for each day (0700-1800), evening (1800-2200) and
night (2200-0700) using the tenth percentile method. ABL is a measure of background noise in the absence of
noise from the source. The tenth percentile method may be determined automatically using a spreadsheet
package, or manually by applying the method below.

Step 1:
Step 2:
Step 3:

METHOD FOR DETERMINING THE TENTH PERCENTILE
Sort the LA90,1 hour data in each assessment period in ascending order.
Work out the tenth percent position of the number of samples in the assessment period. This can
be calculated by multiplying the number of samples by 0.1.
Determine the tenth percentile:
If the tenth percent position (from step 2) is an integer, then the tenth percentile is determined by
taking the arithmetic average of the value at the tenth percent position and the value at the next
highest position.
If the tenth percent position (from step 2) is not an integer then the tenth percentile is the value at
the next highest position.
Examples:
(i)
For a data set of size 40, the tenth percent position is 4 (i.e. 0.1x40). As this is an
th
th
integer the tenth percentile is the average of the values at the 4 position and the 5
position from the top of the sorted data (from step 1).
(ii)
For a data set of size 44, the tenth percent position is 4.4 (i.e. 0.1x44). As the value is
th
not an integer, the tenth percentile is the value at the 5 position from the top (from
step 1).

2. Determine the Rating Background Level (RBL) to be used for assessment purposes. This is taken to be the
median value of the corresponding day/evening/night ABLs. For example, for a week’s worth of monitoring, the
evening RBL is the median of the seven evening ABLs – i.e. the fourth highest (or lowest) value. Where this
level is found to be less than 25dBA, the RBL is set to 25dBA.
Practical example
The following noise exposure measurements were taken at site 2 between 14 April to 18 April 2003. The tenth
percentile is here worked out for 1-hour samples over 5 days.
Time
1st day
7.00
46.5/46.5*
8.00
49.5/47.5
9.00
48.5/47.5
10.00
47.5/47.5
11.00
47.5/47.5
12.00
49.0/48.0
13.00
49.5/48.0
14.00
50.5/48.5
15.00
47.5/49.0
16.00
48.0/49.5
17.00
48.0/49.5
18.00
47.5/50.5
ABL
47.5
RBL
47.0
* Ascending order
samples 12 x 0.1=1.2
not integer, adopt next position 2
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2nd day
45.0/45.0*
47.5/46.0
46.5/46.0
46.0/46.0
46.5/46.5
48.0/46.5
48.5/46.5
49.5/46.5
46.0/47.5
46.5/48.0
46.5/48.5
46.0/49.5
46.0

3rd day
46.5/46.0*
48.0/46.5
47.0/46.5
46.5/46.5
46.0/47.0
48.5/48.0
49.0/48.0
51.0/48.0
48.0/48.5
48.5/48.5
48.0/49.0
46.5/51.0
46.5

4th day
47.0/47.0*
49.0/47.0
48.5/47.0
47.5/47.5
47.0/48.0
49.5/48.5
50.5/48.5
51.0/49.0
48.5/49.0
49.0/49.5
48.0/50.5
47.0/51.0
47.0

5th day
48.0/48.0*
50.0/48.5
49.5/48.5
49.0/49.0
48.5/49.0
50.0/49.5
49.5/49.5
52.0/49.5
51.0/50.0
49.5/50.0
49.0/51.0
48.5/52.0
48.5
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Appendix C. Examples of setting planning levels
C1. New industrial developments in a rural area
A new industrial development is proposed for a rural area affected by negligible traffic noise. A noise survey of
the area reveals a number of nearby residences with the following background noise levels:
•

Rating Background Levels of 33dBA day, 31dBA evening and 30dBA night.

The existing LAeq levels were found to be all due to traffic noise (there being no other prescribed noise sources
in the area), so it was assumed that the existing LAeq level from prescribed noise was negligible. The project fits
the description of Category Z2 receiver type, so the recommended maximum planning noise level for “negligible
transport” applies here:
•

50dBA day, 45dBA evening and 40dBA night.

As the existing level of noise from prescribed sources is negligible there is no need to reduce the planning noise
levels.
The criteria applicable to this project are:
Period
Day
Evening
Night

Specific/component noise
level
(33+3)=36dBA LAeq
(31+3)=34dBA LAeq
(30+3)=33dBA LAeq

Planning noise level
50
45
40

No tonal or impulsive characteristics from the development were envisaged. From the above it can be seen that,
if the specific/component noise level criterion (that is the intrusiveness criterion) is met, the planning noise level
would automatically be met. Hence the specific noise level criterion is the limiting criterion and the one to be
applied to this project by means of the environmental authority conditions. Consideration should also be given to
setting a maxLpA and limit on number of noise events.

C2. New industrial developments in a suburban area.
A new industrial development is proposed for a suburban area. Natural sources and noise from another industry
in the area dominate the existing noise levels at the site. Traffic can also be heard at the site as a very distant
hum, with the main road being over 300 metres away from the site and shielded by rows of houses. A noise
survey of the area has determined the following existing noise levels:
•
•

Rating Background Levels of 51dBA day, 48dBA evening and 46dBA night dominated by the general
hum of the industry in the area and the distant traffic noise.
Existing LAeq levels of 57dBA day, 54dBA evening and 52dBA night from industry. Traffic noise levels
were considered low enough not to contribute to these levels.

The project fits the description of a suburban category type Z4 Table 3, so the recommended maximum
planning noise level for suburban areas applies (i.e. 60dBA day, 55dBA evening and 50dBA night). In this case
the existing prescribed noise source level at night exceeds the planning noise level (52dBA vs 50dBA night), so
the planning noise level needs to be reduced to control overall levels in the locality to protect amenity. As it is
unlikely that existing noise levels will decrease in future, the criterion that applies here is ‘existing level –10’ as
per table 4.
Existing prescribed noise source levels during the day and evening do not exceed the planning noise levels
(60dBA and 55dBA respectively but some modification is made to obtain recommended maximum planning
noise levels as per table 4 and shown in the table below. For example the evening planning noise level is
calculated by subtracting the existing level from the PNL in table 3 for the Z4 category. The difference (PNL - 1)
results in a modification of PNL – 6 as per table 4.
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The following criteria apply to this project:
Period
Day
Evening
Night

Specific/component noise
level
(51+3)=54
(48+3)=51
(46+3)=49

Planning noise level
(60 -3)=57
(55 - 6)=49
(52 -10)=42

In this case because existing industry noise exceeds the maximum planning noise level at night, the planning
noise criterion (42dBA night) is the limiting criterion and the one to be applied to this project.
Existing industry noise does not exceed the maximum planning noise levels during the day and evening, and
the specific/component noise level is the limiting criterion during the day while the planning noise criterion
applies during the evening.
The following criteria are calculated from the above approach: day 54dBA, evening 49dBA, night 42dBA and
would be included in the licence.
In order to prevent ‘background noise creep’ on the existing industry hum and gradual loss of amenity, in a
receiver land use considered as ‘residential area near an industrial area’ from table 1, the cumulative steady
noise component (LA90,1hour) from the new industry should be set at least 10dBA below the existing background
noise level (that is 41dBA day, 38dBA evening and 36dBA night). Such criteria may also be included as licence
condition to help prevent further loss of amenity.
Consideration should also be given to setting a maxLpA and limit on noise events, if appropriate for the activity.

C3. New industrial developments in a high-traffic area
A new industrial development is proposed on a major highway. The noise environment at the nearest affected
residences is dominated by traffic noise from the major highway. There are other industries in the area but they
cannot be heard above the traffic noise. A noise survey of the area has determined the following existing noise
levels:
•
•

Rating Background Levels of 58dBA day, 56dBA evening and 44dBA night dominated by traffic noise.
Existing LAeq levels of 75dBA day, 70dBA evening and 68dBA night solely due to traffic are experienced
during peak traffic flows.

From an initial survey of the area and drawing on local knowledge, it was foreseen at the start of monitoring that
existing traffic noise levels would be at least 10dBA above the maximum planning noise level in table 3 for the
area (Urban category Z5 being 65dBA day, 60dBA evening, 55dBA night). The minimum LAeq’s measured over
the three time periods during non-peak traffic conditions were 60dBA day, 58dBA evening, 55dBA night.
The criteria that apply to this project are:
Period
Criteria LAeq
Day
65
Evening
60
Night
55
Note: This criterion replaces the specific/component level and the measured traffic noise criteria.

C4. New industrial development in a very rural area with low ambient noise level
A new industrial development is proposed for a very rural area having a low ambient noise level.
An initial noise survey of the area reveals a number of distant residences from the proposed development with
the following existing noise levels:
•

Rating Background Levels of 28dBA day, 22dBA evening and 20dBA night.
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•

Existing LAeq levels of 33dBA day, 25dBA evening and 22dBA night.

The existing LAeq levels were found to be all due to natural sounds (there being no other prescribed noise
sources in the area), so the existing LAeq level from prescribed noise was negligible.
Recommended background noise planning levels for this land use from table 1 are:
• 35dBA day, 30dBA evening and 25dBA night.
The project fits the description of Category Z1 receiver type, table 3, so the recommended maximum planning
noise level for ‘purely residential’ applies here:
• 40dBA day, 35dBA evening and 30dBA night.
Upon examination of the ambient noise data from the initial noise survey it was found that there was a minimal
variation in sound pressure level between LA90, LAeq, LA10 and LA1 over a 1 hour night time monitoring period. The
greatest differences on average was 2dBA between LA90 and LAeq and 5dBA between LA90 and LA1.
These results were considered very unusual. Further examination of the manufacturer’s operating manual for
the sound level measuring equipment used revealed that the ‘noise floor’ for the instrument set on frequency
weighting ‘A’ was 18dBA resulting in an effective lowest measurement range as low as signal to noise ratio >
5dBA for accurate measurements or (18+5) = 23dBA.
Accordingly the rating background levels obtained during the initial noise survey, except for 28dBA day were not
acceptable. The 22dBA evening and 20dBA night levels were in the main a measure of the electronic noise of
the instrument and did not accurately represent airborne noise. Any measurement less than 23dBA would need
to be corrected for electrical/thermal noise.
Corrected background noise levels using logarithmic subtraction are (22-18) = 20dBA evening and (20-18)
=15dBA night. An accurately measured background noise level of 25dBA has been adopted in the guideline
based on a representative 20dBA noise floor now readily obtainable with commercially available sound
measuring equipment. For this reason 25dBA has been adopted as the threshold background level in Tables 1
and 2.
Based upon the above reasoning, the criteria is derived as follows:
Description
Initial survey LA90
Acceptable (measured) LA90
Recommended LA90 (table 1)
Differences (Table 2)
Adjustments to background
(table 2)
Maximum planning level LA90
Existing LAeq
PNL (table 3, Cat Z1)
Differences (table 4)
Maximum PNL (table 4), LAeq,
1hour
Specific level (equation 1)*
*No tonality/impulsive character present

day
28
28
35
(35-28) =7
+5

evening
22
25
30
(30-25) = 5
-2

night
20
25
25
(25-25) = 0
-10

(28+5) = 33
33
40
(40-33) = 7
PNL40

(30-2) = 28
25
35
(35-25) = 10
PNL35

25 (set at threshold)
25 (set at threshold)
30
(30-25) = 5
(PNL- 2) = 28

(33+3) = 36

(28+3) = 31

(25+3) = 28

If the specific/component noise level criterion is met, the planning noise level would automatically be met.
Hence the specific noise level criterion (day 36dBA, evening 31dBA, night 28dBA) is the limiting criterion and
the one to be applied to this project.
Consideration should also be given to setting a maxLpA and limit on noise events, if appropriate for the activity.
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Disclaimer:
While this document has been prepared with care it contains general information and does not profess to offer
legal, professional or commercial advice. The Queensland Government accepts no liability for any external
decisions or actions taken on the basis of this document. Persons external to the Department of Environment
and Heritage Protection should satisfy themselves independently and by consulting their own professional
advisors before embarking on any proposed course of action.
Approved:
15 January 2016
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Permit and Licence Management
Ph: 13 QGOV (13 74 68)
Fax: (07) 3330 5875
Email: palm@ehp.qld.gov.au
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