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17 NOISE
Following the acceptance of the ML 6229 MARP in March 2007, the EPA released the Environmental
Protection (Noise) Policy 2007 (Noise EPP) which superseded the Industrial Noise Policy as the
environmental noise policy under the Environment Protection Act 1993, and in accordance with the ML
6229 conditions, has been the relevant environmental protection policy for the site since 2007. The
Noise EPP provides the following criteria for the AZM which are also proposed for the MPL:
•

Day time Leq 15min of 57 dB(A) from 7am to 10pm

•

Night time Leq 15min of 50 dB(A0 from 10pm to 7am

Maximum permissible noise levels have been proposed for 47 dB(A) daytime and 40dB(A) night time to
use as a leading indicator. If the leading indicator noise levels are exceeded, an investigation will occur
and if required further mitigation strategies will be implemented.
WSP were engaged by Terramin to undertake an updated Noise Impact Assessment and update the
existing AZM noise modelling with the planned operations of the APF on the MPL site. Results are
included in Appendix O1. Given the modelled compliance against the Environment Protection (Noise)
Policy 2007 (SA), Terramin expect the nuisance impact to the local community to be low.

17.1 HUMAN CONTEXT
As described in the Guidelines for the Use of the Environment Protection (Noise) Policy 2007 (EPA 2009),
noise is commonly defined as unwanted sound. Sound is produced by small fluctuations in air pressure.
The loudness of a sound is predominantly related to the size of the fluctuations, but is also related to
their frequency, or the rate at which they are produced. This description is more commonly known as
soundwaves.
The loudness of sounds can range from those which the human ear can just detect (the threshold of
hearing) to those that exceed a threshold of pain. Given that sound is produced by changes in air
pressure, the international standard unit of sound pressure is a pressure measurement, the micropascal
(μPa).
The range between the faintest audible sound and the loudest sound the human ear can stand is so
large (20 μPa to 63 million μPa), it is preferred to express sound pressure fluctuations on a logarithmic
scale, more commonly known as the decibel (dB).
Given the logarithmic scale, a doubling of the sound pressure, say from 20 μPa to 40 μPa, produces an
increase of 6 dB. In subjective terms, a 3 dB increase is often described as a just noticeable difference.
The frequency of sound is the rate at which fluctuations are produced per second. Practically all sounds
contain a mixture of frequencies and the mix of frequencies affects the perceived loudness. A highfrequency sound (e.g. screeching or whistling) at the same sound pressure level as a low frequency
sound (e.g. thunder) will be perceived to be louder. This is because the human ear is most sensitive to
mid-range and high frequencies.
A weighting scale, known as the ‘A’ scale, is used to ensure measured levels approximate the human
response. ‘A’ scale units are referred to as ‘A’ weighted decibels and written as dB(A). The dB(A) scale
discriminates between sounds in much the same way as people do. Some examples of typical sound
levels in dB(A) are shown in Figure 17-1.
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FIGURE 17-1 | DECIBEL NOISE SCALE (TERRAMIN, 2017)

17.2 APPLICABLE LEGISLATION AND STANDARDS
17.2.1 ENVIRONMENT PROTECTION ACT 1993
The South Australian Environmental Protection Act 1993 (EP Act) provides the legislative framework for
environmental management and protection in South Australia. The objective of the act is to promote
the principles of ecologically sustainable development and to ensure that land development is managed
in a way that protects or enhances the natural environment.
The EP Act gives regulatory powers to make environmental protection policies to enhance or protect
South Australia’s environment. The most recent Environment Protection (Noise) Policy (Noise EPP) was
gazetted in 2007.

17.2.2 ENVIRONMENT PROTECTION (NOISE) POLICY 2007
The South Australian Environment Protection (Noise) Policy 2007 (Noise EPP) provides criteria for noise
sources, which if complied with will satisfy the General Environmental Duty under Section 25 of the EP
Act.
The Noise EPP sets noise criteria based on the land uses principally promoted for the noise source and
sensitive receivers by the relevant council development plan. For this development, the Alexandrina
Council Development Plan principally promotes Rural Industry land uses for the noise source and
nearest sensitive receivers. The applicable Noise EPP Criteria are presented in Table 17-1.
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Note that under the Noise EPP, noise data logged during periods of wind speeds greater than 5m/s (or
18km/h) is deemed invalid.

17.2.3 PROJECT SPECIFIC AIR QUALITY OBJECTIVES
Noise criteria under the superseded Industrial Noise Policy were adopted by Terramin for the AZM site
prior to 2007 and are now used as leading indicator noise targets to identify when noise emission levels
are approaching the Noise EPP criteria. The noise targets and criteria presented in Table 17-1 have been
adopted as the air quality objectives for APF.
TABLE 17-1 | OPERATIONAL NOISE CRITERIA

Day (7am – 10pm)
Night (10pm – 7am)

Leading Indicator Noise Target

Noise EPP Criteria

47 dBA Leq,15min
40 dBA Leq,15min

57 dBA Leq,15min
50 dBA Leq,15min

17.3 ASSESSMENT METHOD
17.3.1 AZM ML 6229 BASELINE MONITORING
A baseline noise study was conducted in November 2006 by AECOM (formerly Bassett Acoustics) titled
‘Environmental Noise Assessment’. Baseline ambient noise levels were measured using noise data
loggers at two locations (at the “site office” and the rear of the property). (Appendix O2)

17.3.2 AZM ML 6229 OPERATIONAL MONITORING
Terramin’s original Mining and Rehabilitation Program (MARP) for ML 6229 was approved in March
2007. The MARP noise criteria included “Noise monitoring at 6 points (shown in Figure 64 of the MARP)
demonstrates compliance with EPA noise limits as defined in “Environmental Protection (Industrial
Noise) Policy 1994” and successors. (Currently 47dB(A) 7am -10pm, and 40dB(A) 10pm-7am). This
monitoring will be on an as requested basis and quarterly. The quarterly measurements will be taken
over 24 hours and will be taken on the first day of the month.”
Noise monitoring was undertaken from April 2007 until June 2008 in accordance with the MARP. The
method was deemed largely ineffective in demonstrating compliance due to the dominance of nonmine related noise at most locations. In late 2008 investigations began into an alternative method of
monitoring mine-related noise which would satisfy AZM’s regulatory requirements. New trial
methodology was tested and implemented in the last half of 2009. Community noise complaints were
attended to promptly and handheld “attended monitoring” carried out at specific locations as required
to follow up community concerns.
The trialled methodology was based on an updated and independently developed noise model for AZM
using measurements from onsite noise sources, undertaken by AECOM in 2011. On a quarterly basis,
results from noise logging at two predetermined locations – eastern and western (shown on Figure
17-4), on the outskirts of the operation that experience minimal interference from non-mine activities,
were compared to the noise model. In 2011 it was determined that eastern monitor (east of the mill)
had not been installed at the intended modelled location, and it was subsequently relocated to its
correct position.
New approved methodology, approved by the Mining Regulator and EPA, used throughout 2012
involved quarterly measurements taken for seven consecutive days, 24 hours a day using portable noise
loggers. Levels recorded are heavily dependent on local conditions such as wind speed. Noise data
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logged during periods of wind speeds greater than 18km/h (5m/s) are deemed invalid under the
Environmental Protection Noise Policy 2007. All monitoring data was within compliance limits stated in
the EPP, at both the eastern and western location.
The new methodology was captured in AZM’s PEPR document, approved in 2013: “Noise levels dB(A)
will be measured quarterly for seven consecutive days (24 hours a day), at two on-site noise loggers,
located east (mill side) and west (boxcut) of the operation, with reference to the 2012 AECOM noise
model and successors. This will demonstrate compliance with EPA noise limits as defined in ‘Environment
Protection (noise) Policy 2007’ and successors. Currently at the nearest residence; Day time Leq, 15 min of
57 dB(A) from 7 am to 10pm Night time Leq, 15 min of 50dB(A) from 10pm to 7am. This model will be
confirmed on an annual basis by an independent expert.” Measurements of seven consecutive days
were taken in March, June, September and November. Only one reading above the EPA noise limit was
recorded utilising the updated methodology. This was recorded at the eastern monitor on June 20th
2013. Investigations could not specify an exact event associated with the high noise level. Although
above EPA limits, the outcome of no public nuisance was not breached.

FIGURE 17-2 | LOCATION OF EASTERN (MILL) NOISE LOGGER
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FIGURE 17-3 | LOCATION OF WESTERN (BOX CUT) NOISE LOGGER

17.3.3 AZM ML 6229 CARE AND MAINTENANCE MONITORING
Terramin ceased the quarterly monitoring of noise in the 4th quarter of 2013, after the mine was placed
into Care and Maintenance. During the care and maintenance phase the processing plant, crusher and
mining mobile equipment have not been in use. Generally, only light vehicles and equipment have been
used, and only during business hours, with the exception of topsoil delivery from the neighbouring
business during the second half of 2017 and beginning of 2018.

17.3.4 ACOUSTIC MODELLING FOR APF MPL
WSP were engaged by Terramin to undertake an updated Noise Impact Assessment and update the
existing AZM noise modelling with the planned operations of the APF on the MPL site. Results are
included in Appendix O1.
Noise modelling of the site was undertaken by WSP in SoundPlan 7.4 environmental noise modelling
software. The noise model had previously been developed for AZM and calibrated against noise
measurements when it was used for production of zinc and lead concentrates. Modifications were
made to accommodate the updated use of the site as a gold ore processing facility; this primarily
consisted of removing the existing mining noise sources and adding in the new transportation noise
sources to the model.
Noise emissions from the site were modelled using Concawe meteorological category 5 for day time
and category 6 for night time, as required by the Guidelines for the use of the Environment Protection
(Noise) Policy 2007. Receivers were modelled at 1.5m above ground level.
The model assumes that all noise sources are operating simultaneously, as could be the case. A full list
of source emission levels used in the model are provided in Angas Zinc Mine Acoustic Report (WSP
2017) Appendix O1.
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17.4 EXISTING ENVIRONMENT
Baseline ambient noise levels were undertaken pre-ML 6229 by Bassett Acoustics in 2005. Baseline
noise recordings were typically 50 dB(A) through the day and 30 to 40 dB(A) at night and varied
depending on prevailing weather conditions. Baseline statistics are included in Appendix O2. Prior to
AZM construction, the existing dominant source of noise in the area was traffic, though it is likely that
the previous quarry and landfill activities was a significant noise source in the area. This activity had
ceased onsite by late 2006.
Wind roses indicate that there are prevailing wind directions in each of the seasons. As there is wind
from all directions at different times of the year there is no particular predominant weather pattern
which applies for the whole year.
The baseline noise assessment from pre-ML 6229 has been included in Appendix O2.

17.5 SENSITIVE RECEPTORS
Noise sensitive receivers are broadly defined in Section 12 of the Noise EPP as premises that are in
separate occupation from the noise source and used for residential or business purposes, or constitute
a quiet ambient environment set aside as a park or reserve or for public recreation or enjoyment.
Sensitive receptors identified in the area surrounding AZM were limited to residential premises (Table
17-2). The spatial location of each residential receptor is presented in (Figure 17-4). Terramin own
residences 1, 2, 3 and 4, and the shed at location 5.
TABLE 17-2 | POTENTIAL SENSITIVE RECEPTORS
Sensitive
Receptor
Local community
(nuisance)

Summary
Noise can cause nuisance impacts for community members. Sensitive receptors to noise
include any residents within the impact zone of APF operations (shown below in Figure
17-4 and Table 17-2)
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FIGURE 17-4 | AIR QUALITY (NOISE) SENSITIVE RECEPTORS CONSIDERED IN APF RISK ASSESSMENT
Sensitive Receptor in Figure 17-5
1
2
3
4
5
6
7
8
9
10
11
12

Description
House owned by Terramin
House owned by Terramin
House owned by Terramin
House owned by Terramin
Shed owned by Terramin
Private residence
Private residence
Private residence
Private residence
Private residence
Private residence
Private residence

17.6 POTENTIALLY IMPACTING EVENTS
Terramin have identified potentially impacting events which have a specific community interest or have
higher requirements for effective design and management strategies to ensure compliance with the
Noise EPP. Community members and neighbours have contributed to aspects of Table 17-3. More
information regarding community input has been outlined in Chapter 5: Stakeholder Consultation.
Table 17-3 outlines specifically considered potential impact events.
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TABLE 17-3 | SPECIFICALLY CONSIDERED POTENTIAL IMPACT EVENTS
Potentially Impacting Events

Source

Potential
Pathway

Sensitive
Receptor

Confirmation
of S-P-R

Impact ID

Upgrade/refurbishment of the
processing plant has the
potential to generate noise at a
level that causes nuisance
impacts to the local community
Tipping of ore on ROM pad has
the potential to generate noise at
a level that causes nuisance
impacts to the local community
Operation of the processing plant
has the potential to generate
noise at a level that causes
nuisance impacts to the local
community
Truck loading of gold product has
the potential to generate noise at
a level that causes nuisance
impacts to the local community
Infrastructure removal and
decommissioning
has
the
potential to generate noise at a
level that causes nuisance
impacts to the local community
Final landform shaping and
earthworks
activities
(i.e.
grading, spreading and ripping)
has the potential to generate
noise at a level that causes
nuisance impacts to the local
community

Processing
plant
upgrade/refurbishment

Soundwave
transmission

Local
community

Yes

PIE_17_1

Noise generated from
tipping ore on the ROM
pad

Soundwave
transmission

Local
community

Yes

PIE_17_2

Noise generated by
processing
plant
operation

Soundwave
transmission

Local
community

Yes

PIE_17_3

Noise generated by
loading of trucks with
gold product

Soundwave
transmission

Local
community

Yes

PIE_17_4

Noise from infrastructure
removal
and
decommissioning

Soundwave
transmission

Local
community

Yes

PIE_17_5

Noise generated
closure earthworks

Soundwave
transmission

Local
community

Yes

PIE_17_6

by

17.6.1 SOURCES OF POTENTIAL IMPACT EVENTS
Potential sources of noise considered in the impact assessment include truck movements, onsite
equipment, loading and tipping, crushing and processing. A full list of APF MPL noise sources and
emission levels used in the acoustic modelling are provided in Angas Zinc Mine Acoustic Report (WSP
2017 - Appendix O1).

17.6.2 SOURCES EXCLUDED FROM MODELLING
Modification of the noise model to represent processing of BIH gold ore included removal of the
following AZM sources: paste fill plant, underground ventilation fan and underground equipment
travelling to and from surface.
Night time modelling excluded the following sources which will only be operational during the day:
—
—
—
—

19m truck and dog trailer delivering gold ore to site
B-double truck collecting gold concentrate from site
Front end loader loading ore into the primary crusher
Primary crusher.
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17.7 CONTROL MEASURES
Noise control measures, such as constructing noise attenuation structures to minimise noise travel and
restricting the hours of operation for certain activities, have been implemented together with
conceptual noise reduction methods in plant design during the construction and operation of AZM
under ML 6229. These noise mitigation strategies have remained, where relevant, throughout the
rehabilitation phase. Terramin also purchased several of the closer residences to extend the buffer zone
to sensitive receptors. Terramin own residences 1, 2, 3 and 4, and the shed at location 5 on Figure 17-4.

17.7.1 DESIGN MEASURES
Design measures to limit noise propagation are currently in place at AZM (Table 17-4). Terramin
proposes to undertake noise monitoring once APF operations commence and consider further options
for mitigation if noise emissions are found to be exceeding leading indicator noise targets.
Additional cladding to the southern and western facades of the flotation building will be installed
through the refurbishment phase.
The crusher is not envisaged to be utilised at the same capacity as operations through ML 6229, as the
ore is considerably smaller from BIH, as compared to the ore from the AZM (300mm compared to 1000+
mm). If monitoring indicates Terramin are not meeting the proposed leading indicator, Terramin will
install additional mitigation around the crusher.
TABLE 17-4 | NOISE CONTROL DESIGN MEASURES
Design Measures
Earth noise mounding has been constructed around the site.

Profiled metal deck or Ultra panel barrier has been constructed around the east, north and northern 1/3 of
west side of the mill. Mill rubber blanketing erected in identified problem areas.
Cladding of the southern and western openings of the flotation building.
Potential installation of a noise barrier directly adjacent to the primary crusher (north western side), if
required.

Impact
ID
PIE_17_1
PIE_17_2
PIE_17_3
PIE_17_4
PIE_17_5
PIE_17_6
PIE_17_3
PIE_17_3
PIE_17_3

17.7.2 MANAGEMENT STRATEGIES
Noise impacts have been reduced through the consideration of types of activities, the noise they can
generate, and restricting their operating hours appropriately. This includes restricting the hours of
crushing and operation of trucks and front end loaders between 7am and 10pm in the first instance, as
well as ensuring vehicles and mobile equipment are maintained appropriately, and ensuring service and
maintenance schedules are adhered to. ore and concentrate trucks will operate between 7:00am and
10.00pm, with the exclusion of between 3:00pm and 4:30pm to avoid school traffic on week days, and
between 7am and 10pm on weekends.
The site’s traffic management plan will include the restrictions of vehicle speeds on site to 15km/h.
A summary of management strategies is described below in Table 17-5.
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TABLE 17-5 | NOISE CONTROL MANAGEMENT STRATEGIES
Management Strategies

Impact ID

Crusher plant to operate during the day time hours only (7am to 10pm).

PIE_17_1
PIE_17_2
PIE_17_3
PIE_17_4
PIE_17_5
PIE_17_6

Trucks and front end loader servicing the crusher to be utilised during the daytime only (7am -10pm).
White noise (broadband) reverse beepers on all on-site vehicles.
Heavy vehicle movement offsite (ore and concentrate trucks) will be limited to agreed hours (9am -3pm
and 4:30pm – 10pm) week days, and between 7am and 10pm on weekends.
Temporary hay bale bunding placed in appropriate locations if required.
Onsite speed limit of 15km/h.

17.8 IMPACT ASSESSMENT
The results for the initial run of the noise model with the existing plant predicted that the noise criteria
will be achieved at all of the nearest noise sensitive receivers. However, the leading indicator targets
are predicted to be marginally exceeded for the following residences (all of which are owned by
Terramin:
— Day time leading indicator target exceeded by 1 dB(A) at Receiver 1, Lot 14 (Terramin 1A).
— Night time leading indicator target exceeded by 2 dB(A) at Receiver 2, 2133 Callington Road.
— Night time leading indicator target exceeded by 1 dB(A) at Receiver 3, 2135 Callington Road.
WSP (2017) demonstrated that leading indicator noise targets could be achieved through the
installation of a noise barrier adjacent to the primary crusher and cladding of the openings on the
southern and western facades of the flotation building (see section 17.7.1). Day time and night time
noise contour plots produced by the noise model, including the two control measures described above,
are presented in Figure 17-5 and Figure 17-6 (Appendix O1).
Given the modelled compliance against the Environment Protection (Noise) Policy 2007 (SA), Terramin
expect the nuisance impact to the local community to be low, however, given the uncertainty regarding
the leading indicator, Terramin understand that a credible worst case scenario regarding noise could
be considered minor to insignificant, however possible, for the reasons outlined directly above.
Refurbishment and decommissioning is expected to be conducted during daytime and similar to the
neighbouring landfill and recycling plant and quarry, however, still within the proposed measurement
criteria. Monitoring will commence with the refurbishment of the processing plant and continue
throughout the decommissioning/closure phase. The impact of these phases is expected to be low,
based on previous
The Noise Impact Assessment completed by WSP is included in Appendix O1.
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FIGURE 17-5 | APF ACOUSTIC MODELLING NOISE CONTOUR PLOT – DAY TIME (WSP 2017) APPENDIX O1
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FIGURE 17-6 | APF ACOUSTIC MODELLING NOISE CONTOUR PLOT – NIGHT TIME (WSP 2017) APPENDIX O1

17.9 PROPOSED OUTCOME(S) AND MEASUREMENT CRITERIA
In accordance with the methodology presented in Chapter 6, an outcome has been developed for noise
impact events with a confirmed link between source, pathway and receptor (see Table 17-3).
All outcomes are supported by proposed measurable criteria which will be used to assess compliance
against the proposed outcomes during the relevant phases (operation, closure and post-closure).
Noise related outcomes and criteria are presented in Table 17-6. Outcomes for the entire project are
presented in Appendix D1.
TABLE 17-6 | PROPOSED OUTCOMES AND MEASUREMENT CRITERIA | NOISE
Proposed
Outcome
No
public
nuisance impacts
from
noise,
vibration and air
over
pressure
caused by mining
operations
No
public
nuisance impacts
from
noise,
vibration and air
over
pressure
caused by mining
operations

Proposed Measurement Criteria

Proposed Leading
Indicator Criteria

All noise complaints will be investigated and a response provided to the
complainant within two working days. All noise complaints and associated
actions will be recorded in a data base. Detail will include; complainants
contact details, reason for complaint, time and date of noise issue, time and
date of complaint, when and how the issue was actioned and the time and
date the issue was closed out.

None proposed.

Noise levels dB(A) will be measured quarterly for seven consecutive days
(24 hours a day), at two on-site noise loggers, located east (mill side) and
west (boxcut) of the operation and demonstrate compliance with EPA noise
limits as defined in ‘Environment Protection (noise) Policy 2007’ and
successors. (Currently at the nearest residence; Day time Leq,15 min of 57dB(A)
from 7 am to 10pm Night time Leq,15 min of 50dB(A) from 10pm to 7am. This
model will be confirmed on an annual basis by an independent expert).

Noise levels at the
nearest residence will
be less than 47 dBA
Leq,15 min during the day
(7am - 10pm) and less
than 40 dBA Leq,15 min at
night (10pm - 7am).

17.10 FINDINGS AND CONCLUSIONS
WSP has undertaken an assessment of the environmental noise emissions from the AZM site, to include
the updates to the processes to accommodate the processing of gold ore that will be transported from
the BIH site.
The predicted noise levels were modelled to be compliant with the relevant environmental noise
criteria for the site, which were derived from the Environment Protection (Noise) Policy 2007. However,
the predicted noise levels were found to marginally exceed the non-legislated proposed leading
indicator noise targets for the site by 1-2 dB(A).
It should be noted that actual results are expected to be lower as the model assumes all noise sources
operating simultaneously and uses emission levels from the primary crusher based on the AZM
operations. AZM ore contained rocks that were up to 1,000mm in diameter. The gold ore that will be
transported to site from BIH site will be up to ~300mm in diameter, and as such when run through the
crusher the emissions are expected to be less. Given the smaller ore diameter, the primary crusher may
not be required (i.e. the ore may be fed directly to the coarse ore bin).
Given the marginal exceedance of the leading indicator noise target, Terramin propose to undertake
noise monitoring of the site once operational under the MPL. This will allow Terramin to calibrate and
verify the modelling and whether there is an actual exceedance of the leading indicator noise targets
prior to committing to undertake further noise mitigation works at the APF site.
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