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1.0 PURPOSE

This addendum to the Air Quality & Dust Management Plan (AQDMP) provides a revised
Chapter 8 of the OEPA approved AQDMP (2012). The revision is required to accurately reflect
equipment selection opportunities and application of Australian Standards to accurately report
against trigger values.



  Air Quality and Dust Management Plan

Addendum

Page 4 of 6 Date: October 2013
Doc Ref: 46461

2.0 CHAPTER 8 – AMENDED

8.0 MONITORING

8.1 Australian Standards
Dust monitoring will be undertaken in accordance with the applicable Australian Standards
applicable to the technology used, including:

 AS/NZS 3580.1.1:2007 - Methods for Sampling and Analysis of Ambient Air – Guide to
Siting Air Monitoring Equipment.

 AS 3580.9.8:2008 - Determination of Suspended Particulate Matter - PM10 Continuous
Direct Mass Method Using a Tapered Element Oscillating Microbalance (TEOM)
Analyser.

 AS 3580.9.11:2008 - Methods for sampling and analysis of ambient air - Determination
of suspended particulate matter - PM10 beta attenuation monitors (BAM)

 AS/NZS 3580.9.7:2009 Methods for Sampling and Analysis of Ambient Air -
Determination of Suspended Particulate Matter - Dichotomous Sampler (PM10, coarse
PM and PM2.5) - Gravimetric Method.

 AS 3580.12.1: 2001 - Methods for sampling and analysis of ambient air - Determination
of light scattering - Integrating nephelometer method.

 AS/NZS 3580.10.1:2003 - Methods for sampling and analysis of ambient air -
Determination of particulate matter - Deposited matter - Gravimetric method.

 AS 2923-1987 – Guide for Measurement of Horizontal Wind for Air Quality Applications.

8.2 Monitoring Equipment
A selection of equipment shall be employed consistent with Australian Standard requirements
for measurement of Total Suspended Particulates (TSP) and PM10.

TSP shall be measured, according to Australian standards, for a 12 month period adjacent a
TEOM, BAM or similar monitoring device that will measure PM10, with a correlation factor
developed to determine TSP against measured field measured PM10 data.

A network of Nephelometer devices shall be located on the project boundary adjacent to the
active mining areas to indicate PM10. An additional Nephelometer device shall be located
adjacent the HiVol sampler and TEOM, BAM (or similar), which will be used to calibrate and
verify the Nephelometer PM10 readings against the measured PM10. The units will be
equipped with the following accessories:

 Automated remote warning system that can send simultaneous emails and SMS alerts
when dust concentrations exceed the trigger values.

 Remote telemetry system to allow for remote downloading of monitoring data.
 Solar power and high capacity battery system to provide continuous power.

A standard three-cup and vane anemometer will be used as part of the Keysbrook dust
monitoring program.  The anemometer will provide real time continuous monitoring of wind
speed and direction and will be linked to an automated alarm system for when wind speeds
exceed the trigger values detailed in
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Table 1.  The weather station can be powered by a number of sources including solar,
generator or mains, depending on its location.

8.3 Monitoring Site Locations
The TEOM, BAM or similar monitoring site will be adjusted periodically to coincide with the
active mining area and to ensure that all potentially sensitive receptors are covered under the
monitoring program.  Specific location of dust monitoring units will be determined in accordance
with Australian Standards AS 2922-1987 and AS/NZS 3580.1.1:2007.

Nephelometers shall generally be deployed at or near the project boundary adjacent the active
mining area and positioning shall reflect the mining schedule.

A summary of the monitoring site locations will be detailed in each Annual Environmental
Report along with the proposed locations for the following year.

8.4 Monitoring Equipment Calibration
In addition to the field calibration, all dust monitoring equipment will be factory calibrated prior to
first use and serviced and recalibrated annually, or as recommended by the manufacturer.

The Environmental Officer shall ensure that all dust monitoring equipment is correctly
calibrated.

8.5 Dust Fractions
In accordance with Ministerial Statement 810, dust monitoring at the Keysbrook project will be
undertaken for the following dust fractions:

 Total Suspended Particulates (TSP).
 Particulate matter smaller or equal to 10 microns (PM10).

TSP shall be measured by HiVol dust sampler and reported as calculated based on the
measured correlation to PM10.

8.6 Trigger Values
Dust concentrations will be referenced against two trigger values; a lower value (or
management level) that when exceeded indicates that further dust management is required,
and an upper value (investigation level) that when exceeded indicates a potential breach of the
Ministerial Conditions.  Should the upper trigger value be exceeded, an investigation will be
undertaken to determine the cause of the high dust concentrations and recommend additional
abatement strategies to prevent any reoccurrences.  Note that if the investigation level is
determined to be as a result of high background no further abatements will be recommended.

During the first 12 months of operations the calibration correlation factor of TSP to PM10 will be
developed.  During this initial period, TSP shall be calculated as 200% of the measured PM10
value. This will be adjusted following analysis of the TSP data collected in the first 12 months of
operations.

Any excursion of the upper trigger value will be reported to the Office of the Environmental
Protection Authority in compliance with Ministerial Statement conditions.  These incidences will
also be reported in the Annual Environmental Report.  The trigger values for both PM10 and
TSP are provided in
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Table 1.

Table 1: Dust Monitoring Trigger Values

Category Trigger Value

Management Required Investigation Required
Total Suspended Particles (TSP) 800 g/m3 15 minute

average
1,000 g/m3 15 minute

average
Particulate Matter less than 10
micron

40 g/m3  24 hour average 50 g/m3  24 hour average

8.7 Monitoring Procedures
The Environmental Officer is responsible for calibrating, siting and configuring the monitoring
equipment.  Equipment will be sited according to the mining schedule and proximity of the
active mining area to sensitive receptors.  The specific siting of each monitoring unit will be
determined in accordance with Australian Standards AS 2922-1987 and AS/NZS
3580.1.1:2007.

The Environmental Officer is responsible for all data collection, assessment and reporting within
the Annual Environmental Report.  Dust monitoring will be undertaken in accordance with the
Australian Standard 3580 series.

The Monitoring units will be configured to provide automated warnings to operations personnel
should the “Management Required” trigger values be exceeded (refer

Table 1).  The Site Manager is then responsible for implementing additional management
measures or assessing if work in a particular area should be suspended until conditions abate.
If the “Investigation Required” trigger values are exceeded, all work in the relevant area will
cease and the Site Manager will initiate an investigation into the cause of the elevated dust
concentrations.  Additional management measures will be implemented as required.  Work in
the affected area will be allowed to re-commence at such a time as the Site Manager is
confident that re-commencement of works will not result in dust emissions exceeding the
“Investigation Required” trigger value.  Where it can be demonstrated that work an adjacent
areas does not result in dust emissions above the “Investigation Required” trigger value, work in
these areas can continue.

The Environmental Officer will undertake periodic reviews of peak dust concentrations with
respect to meteorological conditions, site activities and time to ensure the effectiveness of the
Air Quality and Dust Management Plan.  A review will also be conducted should multiple trigger
value excursions occur within the same reporting period.  The results of these reviews or any
changes to dust management procedures resulting from a review will be detailed within the
Annual Environmental Report.
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1. INTRODUCTION 
Matilda Zircon Limited (Matilda Zircon) proposes to develop an open cut mineral sand mine 
and primary processing plant within an area of rural land near the small townships of 
Keysbrook and North Dandalup (Figure 1).  The Project is known as the Keysbrook Mineral 
Sands Project (Keysbrook).  The project area is located on privately owned land, actively used 
for grazing.  The project area covers 1,354 hectares.  Of this, 1,174 hectares (87%) is open 
pasture and 180 hectares (13%) is native vegetation ranging in condition from good to 
completely degraded.  Of the 180 hectares of native vegetation, 75 hectares will be protected 
for conservation in the long term.  The expected mine life is up to eight years.   
 
A Public Environmental Review (PER) has been conducted for the project and was approved 
by the WA Minister for the Environment on 19 October 2009 via Ministerial Statement 810 
and by the Commonwealth Minister for the Environment on 16 February 2010.  Details of the 
project may be found in the PER.  Other documents relevant to the PER process include the 
Report and Recommendations of the EPA (Bulletin 1269) and the Appeals Report against the 
recommendation of the EPA.  Both documents are available on the EPA webpage.  Changes to 
Ministerial Statement 810 were authorised by the Minister for Environment; Water on 19 June 
2011 to correct administrative errors within Condition 15.  These have been taken into account 
within this Plan. 

1.1 PURPOSE, OBJECTIVES AND TARGETS 
This Air Quality and Dust Management Plan (AQDMP) has been prepared to comply with 
Condition 15 of Ministerial Statement 810.  This plan applies during the construction, 
operation and decommissioning phases of the project.   
 
The purpose of this AQDMP is to minimise significant impacts on air quality on the 
surrounding environment and the health, welfare and amenity of residents at neighbouring 
properties.  The main issue of concern is the generation of dust from the project area.  The air 
quality objectives and targets of this AQDMP are outlined in Table 1. 

Table 1: Air Quality and Dust Objectives and Targets 

Objective Target 

Ensure dust emissions from activities undertaken in implementing the proposal do not cause ambient 
dust concentration levels outside the boundary of the proposal area that are higher than: 
• 1,000 micrograms per cubic metre of Total 

Suspended Particulates as a 15 minute average. 
Ambient dust concentrations do not exceed 
1,000 μg/m3 at the nearest sensitive receptor or 
beyond the site boundary. 

• 50 micrograms per cubic metre of Particulate 
Matter smaller than 10 microns as a 24 hour 
average, no more than five times per year. 

Ambient dust concentrations do not exceed 50 
μg/m3 PM10 at the nearest sensitive receptor or 
beyond the site boundary. 

Identify measures to reduce dust emissions. Implement measures to reduce dust emissions 
as identified in this AQDMP. 

Ensure that dust emissions do not harm or adversely 
affect environmental values or the health, welfare 
and amenity of people and land uses. 

Less than 2 valid complaints related to dust 
and air quality received in a calendar year. 
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2. ENVIRONMENTAL CONSIDERATIONS 

2.1 CLIMATE AND WINDS 
The severity and extent of dust emissions is largely influenced by climate.  Hot, dry conditions 
result in more favourable conditions for dust lift, while dust deposition is strongly influenced 
by wind strength and direction. 
 
Climate and wind data for air quality and dust modelling has been taken from measurements 
made at Mundijong, approximately 15 kilometres north of Keysbrook. 
 
Mundijong has a major valley system off the Darling Scarp located immediately south east of 
the town.  Katabatic winds flowing down this valley would produce south easterly winds at 
Mundijong.  At Keysbrook, a similar major valley off the Darling Scarp is also located south 
east of the project site.  This may produce similar (south easterly) prevailing winds at the 
Keysbrook site. 
 
Data from Mundijong will be used in conjunction with an on site weather station to obtain 
local wind speed and direction recordings to aid in implementing site dust management 
measures.  The onsite weather station was established in 2006 and will be operated for the 
duration of the project.  Site activities will therefore be determined by local weather 
parameters. 
 
Data from the on site weather station indicates that during the summer months winds are 
predominantly from the south and east, though afternoon westerly winds are common.  During 
autumn, morning winds are predominantly from the north to south east with occasional strong 
westerlies while afternoon winds tend to be from the east and south east with light southerly 
winds also common.  Winds during the spring months are predominantly from the south and 
east in the morning and from the west in the afternoon. 

2.2 SOILS 
The soils of the Keysbrook project area consist mainly of Bassendean Sands.  These sands 
area pale grey to white and can include fine to coarse particle sized, but are predominantly 
medium grained (Davidson, 1995).  The mineralogy of Bassendean Sand is dominated by 
quartz, with minor feldspar, goethite (limonite) and heavy mineral sands.  The quartz is 
present as fine to coarse rounded sand grained particles, and is not present as respirable quartz 
(Dr David Allen, pers com). 
 
Dust emanating from the Keysbrook operation is likely to consist mainly of humified organic 
matter, with the inorganic component reflecting the mineralogy described above. 
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3. POTENTIAL ENVIRONMENTAL IMPACTS 
Dust associated with mining activity is usually generated as a result of the disturbance of fine 
soil particles and the handling of bulk materials.  Removal of vegetation and topsoil also 
contributes to this process.  Consequent environmental effects are usually localised and 
depend on the size of the dust particles and the strength of the wind, usually decreasing rapidly 
with distance from the source.   
 
The project is located in a Mediterranean climate region, experiencing dry summer months, 
during which time dust generation is expected to be at a peak.  The closest permanently 
occupied house adjacent to an active mine pit will be approximately 100 metres from the mine 
boundary, located in the southeast of the mine area.  A temporary dwelling exists within 80 
metres of the mine boundary in the northern part of the project, however, this will not be 
occupied while mining occurs.  Adjacent houses in other parts of the mine area are 
approximately 170 metres to more than 300 metres from active mine locations.  Potential 
impacts to residents include: 

• Reduced visual amenity. 

• Risk to human health through inhalation. 

• Nuisance. 

• Risk to stock health. 
 
In the immediate vicinity of the source, dust can cause stress to vegetation through:  

• Blocking stomata (adversely affecting gas exchange). 

• Reducing light availability (reducing photosynthetic ability and limiting plant growth).   
 
Mining may potentially generate dust through wind dispersal as a result of activities such as: 

• Removal of vegetation and topsoil. 

• Erosion of disturbed areas. 

• Vehicle movement (particularly at higher speeds) over unsealed surfaces. 

• Excavation operations (especially during windy conditions). 

• Storage of concentrate at the plant. 

• Ore handling and transport.  The final HMC product is stockpiled for transport to the 
secondary processing plant located at Bunbury.  During loading, stockpiles may dry 
sufficiently that dust may be generated.  Spillages of HMC product in the loading area 
may also dry sufficiently to generate dust, however as the HMC product is heavy, the 
risk of significant dust generation from these sources is considered low. 
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4. DUST MODELLING 
SKM (2007) modelled air quality impacts from the proposed mining operations at Keysbrook 
using the Victorian EPA’s AUSPLUME (Version 6.0) computer dispersion model.  The model 
is designed to predict potential worst case ground-level concentrations of pollutants emitted 
from one or more sources.  The report was compiled using three years of meteorological data 
from Mundijong.   
 
This worst case scenario modelling indicates that, without management and mitigation 
measures, there is potential for air quality and dust impacts on those residences that are within 
300 metres of active mining. 
 
The modelled figures do not represent annual exceedances of the National Environmental 
Protection Measure (NEPM) and should only be used to indicate which receptors may 
potentially be negatively affected during each mining period.  
 
The report highlights that the area of most concern is dust lift off from cleared areas due to 
easterly winds and recommends that long range forecasts be used as an aid to plan mining 
activities on a day to day basis.  The report further recommends the following management 
measures be used to control dust emissions: 

• Higher rate of water application on active areas. 

• Consideration of the use of chemical or polymer stabilisers on non-active areas. 

• Hydro mulching of rehabilitated areas. 
 
In areas where residences are relatively close to operations, it was recommended that a 
monitoring network be established between the operations and the nearest residence such that 
if high dust concentrations occur, an alert is raised and additional management measures can 
be implemented. 



MATILDA ZIRCON LIMITED  KEYSBROOK MINERAL SAND PROJECT 
  AIR QUALITY AND DUST MANAGEMENT PLAN 
 

 6 Air Quality and Dust Management Plan March 2012.docx 

5. BASELINE DUST MONITORING  
Baseline monitoring for particulate matter less than 10 microns in diameter (PM10) was carried 
out by SKM between 21 February and 17 April 2007.  A Tapered Element Oscillating 
Microbalance (TEOM) fitted with a PM10 inlet was located in an open paddock, with no 
livestock in the immediate vicinity, south west of the Keysbrook townsite.  The unit was 
located far enough from the South West Highway that vehicle emissions from this road would 
not be a factor, although it was noted that some local vehicle emissions may still be 
experienced at the monitoring site. 
 
Readings were taken every five minutes, with these values used to calculate hourly and daily 
averages.   
 
All averaged 24-hour readings for PM10 were below the NEPM value of 50 micrograms per 
cubic metre with the highest recording being 37.9 micrograms per cubic metre (79.4% of the 
NEPM value). 
 
A comparison between dust concentrations and wind speed and direction indicated that the 
highest dust concentrations occurred with southerly or westerly winds, in contrast with the 
modelling which predicted easterly winds would generate higher dust concentrations.  
Additionally, the majority of high concentration readings coincided with wind speeds between 
0.9 and 2.3 metres per second, though the highest concentrations were recorded during much 
higher wind speeds of 4.4 metres per second. 
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6. MANAGEMENT ACTIONS 

6.1 MINING ACTIVITIES NEAR RESIDENCES 
There are six residences within 300 metres of the project boundary.  When these areas are 
being actively mined there is potential for dust impacts to these residences.  Figure 2 shows 
the location of houses in relation to the project area. 
 
Based on the result of modelling undertaken by SKM in 2007, an air quality buffer of 300 
metres between mining active mining areas and occupied houses has been established.  Mining 
may occur up to these buffers under any wind conditions.  These air quality buffers correspond 
to the buffers established by noise modelling for the Noise Management Plan.  Under the 
Noise Management Plan, no mining can only occur within 300 metres of occupied residences 
during night time and only in daytime hours if winds are calm or upwind and a 3.2 metre noise 
bund is in place.  Current mine plans do not allow for the placement of noise bunds and 
therefore it is unlikely that these areas will be mined. 
 
If mining does occur within these areas (i.e. within 300 metres of a residence), additional dust 
management measures may be required depending on the weather, wind direction and speed 
and moisture content of the soil materials.   
 
Mining may occur within 300 metres of a residence if: 

• The residence is not occupied.  This may be as a result of a commercial agreement 
between Matilda Zircon and the residences owner and occupier; or 

• Mining is undertaken during times of wet soil and/or conditions i.e. winter and autumn.  
Any such decision to mine within these areas would be based on assessment of the 
moisture content at the time as this is likely to be highly variable depending on climatic 
conditions; or 

• Mining is undertaken during periods whrere winds are away from residences.  Any such 
decision would be assessed at the time and would be subject to air quality standards 
documented in this Plan being complied with. 

 
It is not expected that additional measures will be required during the winter months (May to 
October) as soil moisture and rainfall will be sufficient to minimise dust lift off.  During late 
spring, summer and early autumn (mid October to late April) it is expected that soil conditions 
will be dry with insufficient moisture to prevent dust lift off during windy conditions.  Figure 
2 shows those mining areas that fall within the 300 metre buffer.  These areas have been 
further defined according to the wind direction required to cause dust impacts at the nearest 
residence.   

6.1.1 Timing of Mining in Buffer Areas 
Air quality buffer areas have been defined based on the location of the residence and wind 
direction required to cause an impact at the nearest residence.  These buffer areas, together 
with the likelihood of winds above 23 kilometres per hour and management implications are 
shown in Table 2.  A threshold wind speed of 23 kilometres per hour has been selected in line 



MATILDA ZIRCON LIMITED  KEYSBROOK MINERAL SAND PROJECT 
  AIR QUALITY AND DUST MANAGEMENT PLAN 
 

 8 Air Quality and Dust Management Plan March 2012.docx 

with the dust lift off threshold value of 6.5 metres per second (approximately 23.4 kilometres 
per hour) used by SKM during dust emission modelling. 

Table 2: Likelihood of Wind Directions within Air Quality Buffer Zones. 

Buffer 
ID 

Impacting 
Wind Direction  

Likelihood of 
Winds >23 km/h 

– Morning 

Likelihood of 
Winds >23 km/h 

– Afternoon 

Management 

1a South West to 
North West 

Likely: March – 
May 

Likely: March – 
May 

Avoid mining during March and 
April unless additional 
management measures are 
undertaken. 

1b South West to 
South East 

Likely: September 
– May 

Likely: December 
– February 

Avoid mining during mornings 
from October to April and 
afternoons during summer unless 
additional management measures 
are undertaken. 

1c South Likely: September 
– May 

Likely: December 
– February 

Avoid mining during mornings 
from October to April and 
afternoons during summer unless 
additional management measures 
are undertaken. 

2a North West Likely: March – 
May 

Likely: March – 
May 

Avoid mining during March and 
April unless additional 
management measures are 
undertaken. 

2b South to South 
West 

Unlikely Unlikely No additional management 
measures required 

3 North west to 
North East 

Likely: March – 
May 

Unlikely Avoid mining during mornings in 
March and April unless additional 
management measures are 
undertaken. 

4 South West to 
South East 

Likely: September 
– May 

Likely: December 
– February 

Avoid mining during mornings 
from October to April and 
afternoons during summer unless 
additional management measures 
are undertaken. 

5 North East to 
South East 

Likely: September 
– May 

 

Likely: 
September – May  

Avoid mining between October 
and April unless additional 
management measures are 
undertaken. 

6a North East to 
South East 

Likely: September 
– May 

 

Likely: 
September – May  

Avoid mining between October 
and April unless additional 
management measures are 
undertaken. 

6b South East Likely: September 
– May 

Likely: 
September – May 

Avoid mining between October 
and April unless additional 
management measures are 
undertaken. 
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6.1.2 Management of Mining Areas 
Where wind speeds on site are expected to (or actually do) exceed 23 kilometres per hour and 
are from the pre-determined “Impacting Wind Direction” for that buffer sector as outlined in 
Table 2, additional management is required.  The Site Manager is responsible for 
implementing the following hierarchy of management actions: 

• Reduce vehicle speeds in the area until wind speeds reduce. 

• Where reduction of vehicle speed does not result in decreased dust generation, increase 
the rate of watering to prevent dust lift off. 

• When all other management actions have not resulted in decreased dust generation, 
cease mining activities within the buffer area and/or move to areas outside of the buffer. 

 
To assist in managing dust impacts, a series of real time dust monitors will be established to 
provide a warning if dust emissions exceed trigger values outlined in Section 8.  The Site 
Manager is responsible for implementing additional management measures once an alert is 
raised.  If these measures do not result in a decrease in dust emissions, the Site Manager is 
responsible for moving mining operations outside of the 300 metre buffer area until wind 
conditions abate.  Management measures may still be required within the buffer if conditions 
are such that wind generated dust lift off creates high dust concentrations in the absence of 
excavation activities. 
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6.2 GENERAL DUST MEASURES 

6.2.1 Use of Weather Forecasts 
Long range weather forecasts will be obtained and used on site as a proactive management 
tool to schedule tasks and to implement dust reduction activities.  Table 3 shows publicly 
available information on the Bureau of Meteorology (BOM) website that will be accessed by 
site personnel to provide forecast information.  The Special Services Unit, Western Australia 
(SSUWA) of BOM has confirmed that the unit provides a service with a detailed 72 hour local 
area forecast, with general format forecasts beyond that. 

Table 3: Long Range Weather Information 

Description Reference / Link 

4 day forecast charts http://www.bom.gov.au/products/IDG00073.shtml 
6 day (brief) Perth weather forecast http://www.bom.gov.au/products/IDW12300.shtml 
4 day southwest land division forecast http://www.bom.gov.au/cgi-bin/wrap_fwo.pl?IDW10310.txt 
3 day local water forecast http://www.bom.gov.au/cgi-bin/wrap_fwo.pl?IDW11400.html 
3 day local area forecast ssuwa@bom.bov.au 

6.2.2 Minimising Dust 
The area disturbed will be kept to a minimum.  Dust generation from cleared areas will be 
minimised by: 

• Ensuring areas of native vegetation are not clear more than six months in advance of 
planned mining operations. 

• Areas of pasture will be cleared between May and October when soil moisture is high 
and dust generation unlikely. 

• Where mining activities are not expected to commence directly following topsoil 
stripping, cleared areas will be stabilised with hydromulch to minimise dust generation. 

 
The Site Manager will ensure that activities are planned in such a way as to minimise the area 
of disturbance.   
 
The Site Manager shall ensure that regular communications are held with neighbouring 
landowners and a complaints management system, including investigation, action and 
feedback, is implemented. 
The Site Manager shall ensure the following general dust minimisation measures are 
implemented: 

• No stripping of topsoil during periods of high winds. 

• Watering of internal roads and disturbed (dust generating) areas as required. 

• Using mulch, chemical or polymer suppressants where suitable, and surface spraying of 
clay to control dust prior to rehabilitation. 

http://www.bom.gov.au/products/IDG00073.shtml
http://www.bom.gov.au/products/IDW12300.shtml
http://www.bom.gov.au/cgi-bin/wrap_fwo.pl?IDW10310.txt
http://www.bom.gov.au/cgi-bin/wrap_fwo.pl?IDW11400.html
mailto:ssuwa@bom.bov.au
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• Installing a high wind warning system to enable the site to initiate dust control 
mechanisms in a timely manner. 

• Using sprinkler systems to minimise dust generation around the plant and infrastructure 
area. 

 
The Environmental Officer shall ensure the following general management measures are 
implemented to minimise dust: 

• Re-establishment of pasture and native vegetation as soon as possible after mining has 
been completed. 

• Growing of temporary ‘stubble’ crops to bind soil and decrease wind velocity at ground 
level. 

• The establishment of dust monitoring sites at strategic locations around the operation. 

• Regularly review monitoring data and investigate results that indicate high dust levels.  
Implement corrective actions to eliminate the causal factors. 

• Reporting of monitoring results in the Annual Environmental Report. 

6.2.3 Topsoil Stripping 
Topsoil stripping in dry conditions is recognised as an activity with a high risk of generating 
dust.  The Site Manager shall ensure the following management measures are undertaken: 

• Vegetation clearing and topsoil stripping activities in areas of native vegetation will not 
be undertaken more than six months prior to planned mining activities. 

• In areas of pasture, clearing and topsoil stripping will be undertaken between May and 
October when soil moisture is high and dust generation unlikely. 

• Cleared areas will be stabilised using hydromulch unless mining activities are to 
immediately follow clearing and topsoil stripping. 

• Topsoil stripping will be conducted in calm wind conditions or when winds are blowing 
away from adjacent residents. 

• A dedicated water truck will be in operation during stripping. 

• Monitoring will be conducted and stripping will cease if suppression methods are 
unsuccessful in preventing excessive dust concentrations from crossing the site 
boundary. 

6.2.4 Product Loading 
The Heavy Mineral Concentrate (HMC) is produced in a wet process, with negligible risk of 
dust generation.   
The Site Manager shall ensure the following routine practices are implemented to ensure dust 
generation from the product stockpile area is minimised: 

• Spillages of HMC product in the stockpile area will be collected at the end of each shift 
and returned to the main product stockpile. 

• Water carts or fixed sprinklers will be used to keep the work area damp. 
• All loads of HMC are covered prior to leaving the stockpile area. 
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6.2.5 Operational Management 
The Site Manager shall ensure the following operational management measures are 
implemented on site: 

• Bund walls will be stabilised by grass, vegetation mulch or hydromulch to form an 
erosion resistant surface. 

• Water trucks and water sources are available on site for dust suppression as required. 

• Water will be sprayed onto internal traffic areas to minimise dust generated by vehicle 
movement. 

• Ensuring that all site traffic adheres to the site speed limits to minimise dust generated 
by vehicle movement. 

• Clay fines, a by-product of the mineral processing will be utilised on open areas during 
the summer period to form an erosion resistant crust.   

• If meteorological conditions develop which result in the potential for dust generation, 
operations may be temporarily halted while dust control measures are implemented. 

• Initiate proactive additional dust control measures and visual inspections when the site 
wind speed alarm indicates erosive wind speeds.  In high risk dust generation locations 
or weather events, additional water suppression resources will be employed to suppress 
dust. 

 
The Environmental Officer shall ensure: 

• Hydromulch or a temporary stubble crop is used on open areas as temporary 
stabilisation. 

• Topsoil stockpiles are sown with appropriate pasture species or hydromulched to form 
an erosion resistant surface. 

6.3 EMISSIONS FROM VEHICLES, EQUIPMENT AND 
MECHANICAL PLANT 

Emissions of air pollutants other than dust are expected to be minimal.  The main source of 
such pollutants will be though the combustion of diesel fuel in light vehicles, earth moving 
equipment and stationary plant (such as pumps).  Combustion of diesel fuel results in the 
production of nitrous oxides, carbon monoxide, volatile organic compounds and sulfur 
dioxide. 
 
In order to minimise emissions, the Site Manager will ensure all plant and vehicles are 
serviced and maintained as per the manufacturer’s instructions. 
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7. PERFORMANCE INDICATORS 

7.1 GENERAL INDICATORS 
Matilda Zircon will ensure that all realistic, best practice measures to prevent or minimise the 
generation of dust from mining activities will be implemented for the duration of the project.  
The effectiveness of the Air Quality and Dust Management Plan will be reviewed against the 
following indicators: 

• Compliance with Ministerial Statement conditions for ambient air quality. 

• Compliance with internal target values for ambient air quality (Table 4). 

• The level of complaints received and validated. 

• The level of complainant satisfaction achieved. 
 
Using these performance indicators, this AQDMP will undergo continuous review of its dust 
management procedures and will adjust target levels and management practices as site based 
information and experience dictate. 

7.2 DUST COMPLAINTS 
The Environmental Officer is responsible for ensuring that all complaints are recorded, 
investigated and that feedback is provided to the complainant.   
 
The Environmental Officer is responsible for ensuring that: 

• All dust complaints from members of the public and landowners are documented on the 
site complaint form (Appendix 1).   

• Completed forms are filed in the Environmental Records file.   

• Once a complaint is received, the complaint is investigated.  This will include accessing 
dust monitoring and wind direction and wind speed records to determine the likely 
validity of the complaint. 

• The results of the investigation are fully documented and communicated to relevant 
Matilda Zircon personnel. 

• Changes to management practices (if necessary) are communicated to the relevant 
operations personnel. 

• Feedback on the complaint is provided to the complainant. 

• Actions arising from the investigation which lead to amendments to site procedures are 
recorded and reported in the AER. 

 
A blank pro-forma complaint form will be posted on the Matilda Zircon website, along with 
site contact details, when these are known.  The website address is 
http://www.matildazircon.com.au/. 
 
 

http://www.matildazircon.com.au/
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8. MONITORING 

8.1 AUSTRALIAN STANDARDS 
All dust monitoring will be undertaken in accordance with the following standards: 

• AS/NZS 3580.1.1:2007 – Methods for Sampling and Analysis of Ambient Air – Guide 
to Siting Air Monitoring Equipment. 

• AS 3580.9.8:2008 – Determination of Suspended Particulate Matter - PM10 Continuous 
Direct Mass Method Using a Tapered Element Oscillating Microbalance (TEOM) 
Analyser. 

• AS/NZS 3580.9.7:2009 Methods for Sampling and Analysis of Ambient Air - 
Determination of Suspended Particulate Matter - Dichotomous Sampler (PM10, coarse 
PM and PM2.5) - Gravimetric Method. 

• AS 3580.12.1: 2001 - Methods for sampling and analysis of ambient air - Determination 
of light scattering - Integrating nephelometer method. 

• AS 2923-1987 – Guide for Measurement of Horizontal Wind for Air Quality 
Applications. 

8.2 MONITORING EQUIPMENT 
A combination of Tapered Element Oscillating Microbalances (TEOM) and DustTrak units 
(laser photometers) will be used to monitor dust emissions from the site to ensure compliance 
with the ministerial conditions and to provide a proactive dust management strategy for the 
Keysbrook operations.  These are detailed within the following subsections. 

8.2.1 TEOM 
TEOM provides a continuous, real time dust concentration measurement and is sufficiently 
accurate to be used for compliance reporting.  Each TEOM will be setup to monitor both TSP 
and PM10 simultaneously and will be configured with an alarm system in the event of a 
trigger level excursion (refer Table 4).  The TEOM system requires a continuous power supply 
of approximately 1,000 watts which will be provided by the mains or a portable generator unit.  
The generator will be positioned such that exhaust emissions do not interfere with the 
monitoring results.  A stable concrete base is also required for the TEOM to operate correctly.  
This will be constructed at each TEOM site. 

8.2.2 DustTrak 
The DustTrak unit, manufactured by TSI Inc, is the most industry tested laser photometer and 
can be configured for almost any dust monitoring application.  The DustTrak units employed 
at the Keysbrook operation will be established to provide a high level of dust management.  
Each unit will be configured to simultaneously monitor both TSP and PM10 and will be 
equipped with the following accessories: 

• A warning beacon for when dust concentrations exceed the trigger levels detailed in 
Table 4. 
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• Automated remote warning system that can send simultaneous emails and SMS alerts 
when dust concentrations exceed the trigger values. 

• Remote telemetry system to allow for remote downloading of monitoring data. 

• Solar power and high capacity battery system to provide continuous power. 

8.2.3 Weather Station 
A standard three-cup and vane anemometer will be used as part of the Keysbrook dust 
monitoring program.  The anemometer will provide real time continuous monitoring of wind 
speed and direction and will be linked to an automated alarm system for when wind speeds 
exceed the trigger values detailed in Table 4.  The weather station can be powered by a 
number of sources including solar, generator or mains, depending on its location. 

8.3 MONITORING SITE LOCATIONS 
The TEOM is not portable and is typically established to form a permanent monitoring site.  
The TEOM sites will therefore be established at high risk areas only, at occupied residences 
located within or adjacent to the active project area.  The location and number of TEOM 
monitoring sites will be adjusted periodically to coincide with the active mining area and to 
ensure that all potentially sensitive receptors are covered under the monitoring program.  
Specific location of dust monitoring units will be determined in accordance with Australian 
Standards AS 2922-1987 and AS/NZS 3580.1.1:2007. 
 
 
 
A summary of the TEOM monitoring site locations will be detailed in each Annual 
Environmental Report along with the proposed locations for the following year. 
Monitoring of low risk areas with no adjacent receptors will be monitored using the DustTrak 
system.  A DustTrak unit will be established on each cardinal side of the active 30 hectare 
mining area, either within or on the project boundary.  These will be relocated frequently as 
the active mining area moves. 
 
The weather station will be situated adjacent to a TEOM monitoring site. 

8.4 MONITORING EQUIPMENT CALIBRATION 
A DustTrak unit will be situated immediately adjacent to each TEOM and will be used to 
determine a calibration factor for the DustTrak units situated in low risk project areas.  The 
calibration factor will be adjusted regularly on each of the low risk area DustTrak units to 
ensure their accuracy. 
 
In addition to the field calibration, all dust monitoring equipment will be factory calibrated 
prior to first use and serviced and recalibrated annually, or as recommended by the 
manufacturer. 
 
The Environmental Officer shall ensure that all dust monitoring equipment is correctly 
calibrated. 
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8.5 DUST FRACTIONS 
In accordance with Ministerial Statement 810, dust monitoring at the Keysbrook project will 
be undertaken for the following dust fractions: 

• Total Suspended Particulates (TSP). 

• Particulate matter smaller or equal to 10 microns (PM10). 
 
Both the TEOM and DustTrak units will be configured to simultaneously monitor these dust 
fractions. 

8.6 TRIGGER VALUES 
Dust concentrations will be referenced against two trigger values; a lower value that when 
exceeded indicates that further dust management is required, and an upper value that when 
exceeded indicates a breech of the Ministerial Conditions.  Should the upper trigger value be 
exceeded, an investigation will be undertaken to determine the cause of the high dust 
concentrations and prevent any reoccurrences.  Any excursion of the upper trigger value will 
be reported to the Office of the Environmental Protection Authority in compliance with 
Ministerial Statement conditions.  These incidences will also be reported in the Annual 
Environmental Report.  The trigger values for both PM10 and TSP are provided in Table 4. 



MATILDA ZIRCON LIMITED  KEYSBROOK MINERAL SAND PROJECT 
  AIR QUALITY AND DUST MANAGEMENT PLAN 
 

 18 Air Quality and Dust Management Plan March 2012.docx 

Table 4: Dust Monitoring Trigger Values 

Category Trigger Value 

Management Required Investigation Required 
Total Suspended Particles (TSP) 800 μg/m3 15 minute average 1,000 μg/m3 15 minute average 
Particulate Matter less than 10 micron 40 μg/m3  24 hour average 50 μg/m3  24 hour average 
Wind Speed 23 kilometres per hour 

8.7 MONITORING PROCEDURES 
The Environmental Officer is responsible for calibrating, siting and configuring the 
monitoring equipment.  Equipment will be sited according to the mining schedule and 
proximity of the active mining area to sensitive receptors.  The specific siting of each 
monitoring unit will be determined in accordance with Australian Standards AS 2922-1987 
and AS/NZS 3580.1.1:2007. 
 
The Environmental Officer is responsible for all data collection, assessment and reporting 
within the Annual Environmental Report.  Dust monitoring will be undertaken in accordance 
with the Australian Standard 3580 series. 
 
The DustTrak units will be configured to provide an email and SMS warning to the 
Environmental Officer and Site Manager should the “Management Required” trigger values be 
exceeded (refer Table 4).  The Site Manager is then responsible for implementing additional 
management measures or assessing if work in a particular area should be suspended until 
conditions abate.  If the “Investigation Required” trigger values are exceeded, all work in the 
relevant area will cease and the Site Manager will initiate an investigation into the cause of the 
elevated dust concentrations.  Additional management measures will be implemented as 
required.  Work in the effected area will be allowed to re-commence at such a time as the Site 
Manager is confident that re-commencement of works will not result in dust emissions 
exceeding the “Investigation Required” trigger value.  Where it can be demonstrated that work 
an adjacent areas does not result in dust emissions above the “Investigation Required” trigger 
value, work in these areas can continue. 
 
The Environmental Officer will undertake periodic reviews of peak dust concentrations with 
respect to meteorological conditions, site activities and time to ensure the effectiveness of the 
Air Quality and Dust Management Plan.  A review will also be conducted should multiple 
trigger value excursions occur within the same reporting period.  The results of these reviews 
or any changes to dust management procedures resulting from a review will be detailed within 
the Annual Environmental Report. 
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9. RESPONSIBILITIES 
Overall responsibility for ensuring that the site environmental management requirements are 
met during the life of the operation will rest with Matilda Zircon’s Site Manager, ensuring 
that: 

• Construction and operational personnel, both the proponent’s workforce and contract 
personnel, conform with requirements in the AQDMP. 

• Personnel on site are fully inducted and aware of their environmental responsibilities and 
obligations. 

• Monitoring requirements are being met. 
 
Contracting and consulting companies undertaking construction or operational roles will be 
required to: 

• Maintain routine contact with the Site Manager to ensure that environmental objectives, 
management aims and monitoring requirements of this Plan are being met. 

• Provide reports to the Site Manager on environmental issues and conduct regular audits. 

• Ensure they have sufficient resources to adequately conduct the tasks required. 

9.1 SITE MANAGER 
The Site Manager is responsible for: 

• Ensuring that regular communication is conducted with neighbouring landowners 
regarding mine operations and environmental monitoring results. 

• A complaints management system, including investigation, action and feedback, is 
implemented and maintained. 

• Reviewing the Annual Environmental Report prior to submission to DEC. 

• Ensuring all employees and contractors are provided with inductions and training. 

• Reviewing long range weather forecasts as part of planning mining activities. 

• Ensuring that additional dust management measures are put in place while mining within 
buffer areas that correspond to the wind direction experienced or expected. 

• Ensuring additional management measures are put in place once a high wind alert is 
raised. 

• Ensuring that mining operations are moved outside of the 300 metre buffer area until 
wind conditions abate if management measures do not result in decreased dust 
emissions. 

• Planning mining activities in such a way as to minimise the area of disturbance. 

• Planning clearing and topsoil stripping activities such that areas of native vegetation are 
not cleared more than six months prior to planned mining activities. 

• Planning clearing and topsoil stripping activities in areas of pasture such that clearing 
and topsoil stripping are undertaken between May and October when soil moisture is 
high and dust generation unlikely. 
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• Ensuring cleared areas are stabilised using hydromulch unless mining activities are to 
immediately follow clearing and topsoil stripping. 

• Ensuring topsoil stripping is conducted in calm wind conditions or when winds are 
blowing away from adjacent residences. 

• Ensuring that a dedicated water truck is in operation during topsoil stripping and 
excavation. 

• Conducting visual monitoring and halting stripping if suppression methods employed are 
unsuccessful in preventing dust from crossing the boundary of the premises. 

• Watering of internal roads and dust generating disturbed areas as required. 

• Ensuring that all site traffic adheres to the site speed limits to minimise dust generated 
by vehicle movement. 

• Ensuring topsoil stockpiles are sown with appropriate stubble crop (e.g. cereal rye or 
oats) or hydromulched to form an erosion resistant surface. 

• If meteorological conditions develop which result in the potential for dust generation, 
temporarily halting operations while dust control measures are implemented. 

• Sprinkler systems being operated to minimise dust generation around the plant and 
infrastructure area. 

• Collection of spillages of HMC product in the stockpile area at the end of each shift and 
returned to the main product stockpile. 

• Use of water carts or fixed sprinklers to keep the work area damp. 

• Ensuring loads of HMC are covered prior to leaving the stockpile area. 

9.2 ENVIRONMENTAL OFFICER 
The Environmental Officer is responsible for: 

• Ensuring mulch, chemical or polymer suppressants or surface spraying of clay are used 
where suitable to control dust prior to rehabilitation. 

• Bund walls are stabilised by grass, vegetation mulch or hydromulch to form an erosion 
resistant surface. 

• Re-establishment of pasture and vegetation as soon as possible after mining has been 
completed. 

• Growing of temporary ‘stubble’ crops to bind soil and decrease wind velocity at ground 
level. 

• Establishment and operation of dust monitoring sites at strategic locations around the 
project area. 

• Installation and operation of a high wind warning system to enable the site to initiate 
dust control mechanisms in a timely manner. 

• Compiling the Annual Environmental Report and providing it to the Site and Resident 
Manager for review. 

• Reporting of monitoring results in the Annual Environmental Report. 



MATILDA ZIRCON LIMITED  KEYSBROOK MINERAL SAND PROJECT 
  AIR QUALITY AND DUST MANAGEMENT PLAN 
 

Air Quality and Dust Management Plan March 2012.docx 21  
 
 

• Investigating all complaints, completing the complaints form and responding to the 
complainant. 

• Investigating excursions of the “Investigation Required” trigger values for air quality 
and dust and to liaise with the Site Manager to implement additional management 
measures if required. 

• Reviewing weather data. 

• Siting of dust monitors and undertaking dust sampling. 

• Ensuring dust monitoring equipment is correctly calibrated. 

• Managing dust monitoring data within a dedicated database. 

• Reporting to the Site Manager as appropriate when trigger values are exceeded.  

• Tracking the number of exceedances of the PM10 target in a calendar year.   

• Ensuring four continuous particle monitors are established and operated within Air 
Quality buffer areas when active mining is occurring in these areas. 

• Conduct internal audits annually. 

• Ensuring the site induction contains information on the environmental aspects of the 
project. 

• Providing environmental educational materials to supervisors for toolbox meetings. 

• Ensuring the site weather station is operational. 

• Filing electronic and hardcopy weather data. 
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10. MANAGEMENT PLAN REVIEW 
It is the responsibility of the General Manager to ensure that the AQDMP is reviewed 
annually.  This will enable the continual review and adjustment where necessary of annual 
plans, including inputs of the results of monitoring assessments and feedback from relevant 
stakeholders. 
 
The review will occur in June – August of each year, to enable review of the success of dust 
management efforts of the past year prior to commencement of the next likely dry climatic 
period where there is greater risk of dust emissions occurring. 
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11. RECORD KEEPING, REPORTING AND AUDITING 

11.1 RECORD KEEPING 
Records relevant to the AQDMP that shall be maintained include items listed in Table 5. 

Table 5: Air Quality Records to be Maintained at Keysbrook 

Record Responsibility 

Area Cleared Site Manager 

TEOM Monitoring Results Environmental Officer 

DustTrak Monitoring Results Site Manager 

Meteorological Monitoring Results Environmental Officer 

Equipment Calibration Records Environmental Officer 

Complaints Environmental Officer 

Annual Environmental Reports Environmental Officer 

Exceedance of Trigger Levels and Corrective Actions Site Manager 

Performance Reviews Environmental Officer 

11.2 ENVIRONMENTAL REPORTING 
All dust and air emissions are estimated on an annual basis as part of National Pollutant 
Inventory (NPI) reporting for the Federal Department of Sustainability, Environment, Water, 
Populations and Community.  These reports are publically available on the NPI website 
(http://www.npi.gov.au/). 
 
All records of dust monitoring kept in accordance with this plan will be summarised in the 
Annual Environmental Report (AER), which will be submitted to DEC. 
 
All non-compliances with the objectives and targets listed in Table 1 will be reported to the 
OEPA within two business days of the non-compliance being known, including all 
exceedances of the 50 μm/m3 target for PM10.  The number of exceedances of the PM10 
target per calendar year will be tracked by the Environmental Officer.  Where there are more 
than five exceedances in a calendar year, this will be reported to OEPA as a non-compliance 
with Ministerial Statement 810 Condition 15-3(e). 
 
All dust complaints and remedial actions undertaken will also be summarised in the AER. 
 
Where confidentiality clauses allow, agreements with landowners in regards to dust and air 
quality will be summarised in the AER for the area proposed to be mined in the coming year. 
 
The Environmental Officer is responsible for compiling the AER and providing it to the Site 
Manager to review prior to submission to DEC and the local Shire Councils. 

http://www.npi.gov.au/)
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11.3 PERFORMANCE REVIEW 
Performance reviews will be undertaken following audits in accordance with Section 7 above. 
 
Should audits or monitoring results show an increasing frequency of exceedence of the targets 
in Table 4, or should there be an increase in the frequency of complaints, additional modelling 
work and/or improvements to dust mitigation measures may be implemented.  Improvements 
to dust mitigation measures may include the following: 

• Use of dust barriers in specific locations. 

• Seal topsoil stockpiles with hydromulch. 

• Increased water application. 

11.4 AUDITING 
The Environmental Officer will conduct internal compliance audits on a periodical basis in 
accordance with company standards.  External audits will be undertaken by regulatory 
agencies as required as well as independent third parties. 
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12. INDUCTION AND TRAINING 
All employees and contractors will be required to undergo a comprehensive induction program 
outlining the specific safety and environmental issues at the site.  The induction program will 
contain specific information on dust management measures, internal procedures and 
employee’s responsibilities in reducing dust generation. 
 
Regular toolbox meetings will also be held to reinforce a responsible attitude towards dust 
management and to highlight any issues that arise during the course of operation. 
 
The Site Manager is responsible for ensuring all personnel are provided with the appropriate 
inductions and training.  The Environmental Officer is responsible for the environmental 
component of the induction and providing supervisors with appropriate environmental 
educational materials for toolbox meetings. 
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14. DEFINITIONS 
Definitions relevant to this Plan include: 

• Boundary – The outer edges of the area of land in which Matilda Zircon has approvals 
to mine. 

• Dust – is considered to be any particle suspended within the atmosphere.  Particles can 
range in size from as small as a few nanometres to 100 microns (µm) and can become 
airborne through the action of wind turbulence, by mechanical disturbance of fine 
materials or through the release of particulate rich gaseous emissions.  Dust particles are 
generally solid and irregular in shape.  Dust is measured using a variety of methods, the 
most common being Total Suspended Particulates (TSP), which nominally measures up 
to 50 microns, and PM10 or PM2.5 (particulate matter less than 10 microns or 2.5 microns 
in size, respectively). 

• Katabatic winds - Cooling of the air near the ground surface results in the denser, 
cooler air draining to areas of lower relief.  For areas on the coastal plain, these winds 
drain down the escarpment with flows concentrating in the valleys, such as the Dandalup 
River. Katabatic drainage flows for the small terrain of the escarpment will result in light 
winds, and a tendency for night time winds under near calm conditions to turn easterly. 

• PM10 –refers to dust particles/particulate matter with an equivalent aerodynamic 
diameter of up to less than or equal to 10 microns.   

• PM2.5 –refers to dust particles/particulate matter with an equivalent aerodynamic 
diameter of up to less than or equal to 2.5 microns.   

• Sensitive Receptor – Individuals, communities or components of the environment 
which could be adversely affected by dust emissions, such as people in dwellings, 
schools, hospitals, childcare facilities, offices, public recreation areas that exist now or in 
the future.   

• TEOM – Tapered element oscillating microbalance.  Form of dust monitoring 
equipment. 

• Trigger Levels –The trigger level is the dust concentration which if exceeded will result 
in corrective action being taken to reduce dust emissions until the dust level falls below 
the trigger level. 

• TSP – Total Suspended particulates – all particles entrained or suspended in the 
atmosphere and includes the fine, respirable particles (PM10 and PM2.5) and larger sized 
particles that may settle out of the air causing nuisance impacts.  Usually measured as 
those particles having an aerodynamic diameter of 50 micrometres or less. 
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APPENDIX 1:  
Complaint Form 

 



 
 

Complaint Report Form. 
 
 
Date:  Time: Received by:  

 
 
Complaint from 
 
Name:  Tel No:  

Address:  

Type of complaint: (dust, noise, water, other):  

Details (effect, frequency etc): 
 
 
 
 
 
 
 
 
 
 
 
Action taken: 
 
 
 
 
 
 
 
 
 
 
Response to Complainant: (date):  By:  
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