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1 PURPOSE OF DOCUMENT
This Fimiston Air Quality Management Plan (FAQMP) is submitted in accordance with
Condition 7-1 of Ministerial Statement 782 for the Fimiston Gold Mine Operations Extension
(Stage 3) and Mine Closure Planning (782:M). Initially the FAQMP required review on an
annual basis and this was amended to a three yearly revision cycle following approval of the
2012 FAQMP.
This is the eighth version of the FAQMP prepared by Kalgoorlie Consolidated Gold Mines
Pty Ltd (KCGM) in consultation with air quality consultants Ramboll Environ Pty Ltd. KCGM
believes the FAQMP incorporates best practice to minimise impacts to air quality as a result
of the Fimiston Operations.

1.1 DOCUMENT HISTORY
Table 1: Document History
VERSION

DATE

DOCUMENT CHANGES

1

SEP 2007

New Document. An integrated air quality management plan was
developed as recommended by the Department of Health (DoH) to
replace the existing Dust Monitoring and Management Programme
(DMMP) which was revised to include feedback received from the
[then] Department of Environment and Conservation (DEC).
Submitted to the Office of the Environmental Protection Authority
(OEPA) to meet requirements of the Fimiston Gold Mine Operations
Extension PER.

2

MAY 2009

Revised and implemented to meet requirements of Ministerial
Statement 782.

3

DEC 2009

Annual Review

4

DEC 2010

Annual Review

5

DEC 2011

Annual Review

6

MAR 2012

Revised to include DoH and DEC comments.

7

DEC 2012

Revision to monitoring programme for mercury in ambient air.

8

DEC 2015

Triennial Review. Reviewed PM10 dust monitoring data and updated
the trigger levels (Table 4) of DMMP, included an additional
performance target for DMMP, removed the ambient mercury
monitoring programme as it has been completed, and updated the
notification/reporting requirements. Addressed issues that the OEPA
asked to consider in this review in its letter of 14 August 2013.

JUN 2016

Inserted methodology for determining a significant contribution
following a request by the OEPA via email 14 June 2016.
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2 INTRODUCTION
KCGM manages and operates the following mining and processing operations for Joint
Venture Owners, Barrick Australia Pacific Pty Limited and Newmont Asia Pacific Pty Ltd:
•

Fimiston Open Pit (Super Pit): open pit mining and waste rock disposal

•

Mt Charlotte Underground Mine: underground mining

•

Fimiston Processing Plant: crushing, mineral processing, refining and tailings disposal

•

Gidji Processing Plant: mineral processing and tailings disposal

•

Exploration: mineral resource definition drilling and core processing

The Fimiston Operations are comprised of the Fimiston Open Pit and the Fimiston
Processing Plant which are located adjacent to the City of Kalgoorlie-Boulder approximately
600 kilometres (km) east of Perth, Western Australia. KCGM produces around 700,000
ounces of gold each year and has a current open pit mine life until 2020 and mineral
processing life until 2030.
Approximately 85 million tonnes (Mt) of ore and waste rock material are mined from the
Fimiston Open Pit each year. Up to 13 Mt of ore is processed at the Fimiston Processing
Plant annually, whilst the waste rock material is transported to various waste rock dumps or
marginal ore stockpiles adjacent to the open pit operations.
The current footprint of the Fimiston Open Pit extends approximately 1.5 km in width, 3.5 km
in length and to a depth of approximately 600 m and is currently one of the largest open pit
gold mines in Australia.
Due to the proximity of the Fimiston Operations to the residential areas of Kalgoorlie-Boulder
and nearby Ninga Mia Aboriginal community, it is imperative that KCGM manages
environmental aspects which may impact on ambient air quality such as fugitive dust
emissions. The major activities that take place at the Fimiston Operations with the potential
to impact on ambient air quality and the respective management process are outlined in
Table 2.
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Table 2: Summary of Emission Sources
AIR
EMISSION
TYPE

MANAGEMENT
PLAN/PROGRAMME

The Fimiston Processing Plant treats ore mined
from the Fimiston Open Pit and the Mt Charlotte
Underground Mine. Crushing activities and
conveyor transfer points have the potential to
create fugitive dust emissions.
During the gold recovery process there is
potential for point source atmospheric emissions
of mercury from the carbon regeneration kilns
and the gold room.

Fugitive
Dust

Dust Monitoring and
Management
Programme

Mercury

Mercury Emissions
Management Plan

Tailings
Storage
Facilities

KCGM operates three Tailings Storage Facilities
(TSFs) for the Fimiston Processing Plant. These
are the Fimiston I TSF, Fimiston II TSF and the
Kaltails TSF. Fugitive dust from the TSFs is
generally caused by strong winds resulting in
wind erosion.

Fugitive
Dust

Dust Monitoring and
Management
Programme

Drilling
and
Blasting

Drilling and blasting is undertaken to break and
loosen the rock material for extraction by
hydraulic shovels. Blasting activities have the
potential to cause high short term fugitive dust
emissions and therefore need to be carefully
managed and planned, particularly for blasts that
occur near the surface.

Fugitive
Dust

Blasting Dust
Management Plan

Mining

Mining is undertaken using hydraulic shovels that
load ore/waste rock into haul trucks to transport
ore to the run of mine (ROM) pad or stockpile to
be subsequently processed whilst waste rock is
dumped on various waste rock dumps.
Load, haul, and dump activities have the
potential to create fugitive dust emissions
through the following: handling, transporting and
dumping; use of earth moving equipment; vehicle
movement on unsealed roads; and wind erosion
in pit, from waste dumps, stockpiles and
unsealed roads.

Fugitive
Dust

Dust Monitoring and
Management
Programme

ACTIVITY

EMISSION SOURCE SUMMARY

Ore
Processing
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3 BLASTING DUST MANAGEMENT PLAN
Blasting is essential to the mining process. In simple terms a blast is defined as a pattern of
charged holes that are fired in a sequence to fracture the rock enabling digging by hydraulic
shovels and subsequent load and haul activities. Open Pit blasting has the potential to
cause fugitive dust resulting in high short-term ambient dust emissions.
Due to the proximity of the Fimiston Open Pit to residential areas of Kalgoorlie-Boulder, it is
necessary to determine the potential for a blast to result in fugitive dust emissions being
transported into residential areas, prior to a blast being conducted. Blasts within the Fimiston
Open Pit that have the potential to impact on residential areas are termed "Wind Direction
Dependent" blasts; as the name implies, the firing of these blasts is dependent on wind
direction. Wind Direction Dependent blasts are primarily related to surface blasting
undertaken in the upper benches of the open pit.

3.1 KCGM DUST PROGRAMME
To manage Wind Direction Dependent blasts, the KCGM Dust Programme was created to
graphically display the current wind speed and direction data recorded at the Metals
Exploration (MEX) and Cassidy Headframe (CAS) weather monitoring stations.
The KCGM Dust Programme is used by Drill and Blast personnel to determine the
acceptable wind direction arc for a Wind Direction Dependent blast. Firstly the blast location
is selected and then the KCGM Dust Programme calculates and displays the acceptable
wind direction arc within which that blast can be undertaken. Wind directions recorded over
the last 30-minutes at both MEX and CAS are shaded green if they fall within the acceptable
arc and red if they fall outside of the acceptable arc. Figure 1 provides an example of the
KCGM Dust Programme display.
In order for a Wind Direction Dependent Blast to proceed, the KCGM Dust Programme is
reviewed fifteen minutes prior to the blast being initiated to ensure the conditions outlined in
Table 3 are met. If the conditions are not met then the blast is cancelled and delayed until
the conditions are favourable.
Occasionally, it is necessary to fire a Wind Direction Dependent blast even though wind
conditions are unfavourable. For example: if the explosives have been in place for up to 14
days, at which time the explosives need to be fired for safety reasons (i.e. they may not
detonate properly if left in-situ for longer periods); if inclement weather is forecast which may
result in inadvertent detonation of the shot from lightning or rockfall; or if the shot contains
underground workings whereby subsidence may result in misfires if the shot is not fired
within a timely manner.
The MEX wind data are used in assessing these conditions. If the data from MEX are not
available the CAS wind data are used. Conditions 4 and 5 in Table 3 are relaxed (or
considered not applicable) when the current winds are clearly in the ‘green arc’ and forecast
to remain that way.
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Table 3: KCGM Dust Programme
Required Conditions for Wind Direction Dependent Blasting
CONDITION
1

at least four of the 5-minute average wind direction boxes are shown as green

2

no more than one of the last three 5-minute wind direction boxes are shown as red

3

the 30 minute average is shown as green

4

the variation in the measured wind direction (as depicted in yellow) is narrow (e.g. less than 60º)
and not reflective of large variations in the wind directions

5

the 30-minute average wind speed is greater than 2 m/s

Figure 1: Example Display from the KCGM Dust Programme
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Each request to fire a Wind Direction Dependent blast is considered on a 'case by case'
basis and requires appropriate environmental review and managerial authorisation prior to
being fired.
Table 4 outlines the restrictions imposed on Wind Direction Dependent blasts and examples
of situations which require authorisation.
Table 4: Blast Restrictions for Wind Direction Dependant Blasts
SITUATION

BLASTING RESTRICTION

AUTHORISATION
REQUIRED

Normal

Blast may be fired only if the KCGM
Dust Programme meets the conditions
of Table 3 with relaxation of Conditions
4 and 5 if winds are clearly in the
“green” arc.

No

Opportunity to blast due to dust
mitigating circumstances (e.g. rain,
depth in pit).

Decision to blast on a case by case
basis.

Yes

Necessity to blast for safety reasons
(e.g. sleep time for explosives is
approaching 14 days, risk of lightning
strike or rockfall, shot contains voids).

Decision to blast on a case by case
basis.

Yes
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4 DUST MONITORING AND MANAGEMENT PROGRAMME
The objective of the DMMP is to ensure 24-hour average PM10 concentrations as a result of
the Fimiston Operations are less than the NEPM PM10 Standard at the monitoring sites. A
dust modelling study for the Fimiston Operations, undertaken by Environ Pty Ltd for KCGM
in August 2006, indicated that the 24-hour average PM10 ground level concentrations
resulting from the Fimiston Operations were predicted to be below the National
Environmental Protection Measure (NEPM) PM10 Standard at the nominated receptors with
the exception of the HEW monitoring site (see Figure 2 for locations of monitoring sites).
It must be recognised however that air dispersion modelling results are only indicative as
they are influenced by a number of factors, including the effectiveness of the management
measures and the prevailing meteorological conditions. The Dust Monitoring and
Management Programme (DMMP) has been developed to enable KCGM to actively manage
its operations to mitigate fugitive dust emissions. This is achieved via real time monitoring of
ambient PM10 concentrations.

4.1 CONTINUOUS DUST MONITORING
4.1.1 SITING
KCGM’s dust monitoring network consists of seven continuous PM10 monitors located at
Boulder Shire Yard (BSY), Hewitt Street (HEW), Clancy Street (CLY), Hopkins Street (HOP),
Mt Charlotte (MTC), Metals Exploration Yard (MEX) and the former Hannan’s Golf Course
(HGC) and two weather stations located at Mt Charlotte’s Cassidy Headframe (CAS) and
MEX which monitor wind direction and wind speed (Figure 2).
The number and location of monitors used within the dust monitoring network offers
sufficient coverage of the residential areas adjacent to the Fimiston Operations to enable
representative data of the potential ambient PM10 concentrations that may occur as a result
of fugitive dust emissions from the Fimiston Operations. The results of the dust modelling
study undertaken for the PER were used to assist in the selection of these monitoring
locations.
The HGC site is used as a control monitoring site for PM10 as it is located some 4.5 km from
the Fimiston Operations. It is generally considered to be representative of the local
environment and data from this site enables comparison of background concentrations with
the other monitoring sites.
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Figure 2: Dust and Wind Monitoring Locations
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4.1.2 EQUIPMENT
Thermo Beta Attenuation Monitor (BAM) samplers, fitted with PM10 inlets are currently
operated at all seven monitoring sites. The BAM samplers are configured to provide
5-minute average PM10 concentrations to assist with the detection and assessment of any
high short-term PM10 concentrations on a real time basis.
4.1.3 DATA INTERPRETATION AND REPORTING
The continuous dust monitoring data are primarily used for reactive management practices
in response to elevated ambient PM10 concentrations being recorded at the monitoring sites,
or visual observations of fugitive dust emissions from the Fimiston Operations with the
potential to impact on residential areas. Further details on the reactive component of the
DMMP are detailed in Section 4.3.3.
Wind speed and wind direction data obtained from the MEX and CAS weather stations are
also used to help manage and mitigate potential dust emissions during other activities that
may result in fugitive dust emissions.
Daily monitoring results (24-hour averages) from the continuous dust monitoring network are
made available in the KCGM Dust Monitoring Report (Figure 3) which is available on the
KCGM website (www.superpit.com.au). This report is updated daily at 12 noon and makes
reference to the NEPM PM10 Standard. Data are validated on a weekly basis; unvalidated
data are identified with a ‘*’. The public availability of the KCGM Dust Monitoring Report
meets the requirements of Condition 7-5 of Ministerial Statement 782.

Figure 3: Sample of KCGM Dust Monitoring Report
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In the event that the monitored 24-hour average PM10 dust concentrations are above the
NEPM PM10 Standard KCGM will undertake an assessment of the ambient PM10 monitoring
data and review the circumstances and potential emission source. If KCGM is identified to
be a significant contributor (refer to Section4.1.4) the relevant authorities (OEPA, DER and
DoH) will be notified within seven (7) days. The report will outline a summary of the event,
the possible causes, and any actions that were taken.
The period of seven days allows for:
•

the potential recovery of missing data if there have been any communication problems;
and

•

data validation and analysis including time for the determination of potential source
contributors and the following up with dispatch operators on dust alarm actions, taking
into account shift changes and out of office periods when staff are unavailable.

A summary of monitoring results is also provided to the DER in KCGM’s Annual
Environment Report including details of all dust events above the NEPM to which KCGM
was not a contributor (i.e. regional dust events). Furthermore, monitoring data can be
provided to the OEPA, DER and/or the DoH upon request.
4.1.4 METHODOLOGY FOR DETERMINING SIGNIFICANT CONTRIBUTION
Should a calculated daily average PM10 concentration (based on the average of the 5-minute
average concentrations recorded for the day) exceed 50 µg/m3 (provided there is sufficient
data available to validate the 24-hour average), then KCGM undertakes a review of the
5-minute average PM10 concentrations and meteorological monitoring data to:
1. Determine the daily average concentration, if any, that was associated with wind
directions that were within the arcs that align with KCGM’s Fimiston Operations and use
this value to calculate the ratio of the KCGM arc concentration to 50 µg/m3;
2. Based on an assessment of the winds that occurred, determine which ambient PM10
monitoring station is most likely to represent the “background” monitoring site (usually
the HGC site) and the daily average “background” concentration recorded at that site;
3. Calculate the difference between the recorded daily average exceedance concentration
and the daily average background concentration and determine the ratio of this
difference and the recorded daily average exceedance concentration; and
4. If the ratios determined from steps 1 and 3 are both greater than 60% then KCGM is
considered to be a potential significant contributor.

4.2 MANAGEMENT MEASURES
Dust management practices implemented by KCGM have proven to be successful and
include (but are not limited to):
•

monitoring current and forecast weather conditions using daily forecasts from the BoM
and real time wind speed and direction monitoring data to plan work activities;

•

use of water trucks and water cannons in areas that produce dust such as haul roads,
service corridors and other active surfaces. Potable water is used on areas to be
rehabilitated;
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•

undertake visual inspections for dust generation on a regular basis;

•

use of additional dust control measures where practical (e.g. a dust binding agent);

•

progressive rehabilitation to minimise exposed areas;

•

suspending work in a particular area or for a nominated activity as deemed necessary
based on inspections, dust alarms, public feedback or prevailing wind conditions;

•

Use an alternative operational area if possible (e.g. use a different waste dump);

•

ensuring that all contractors and staff undertake site-specific inductions which include
raising awareness of the importance of dust control;

•

ensuring dust monitoring is undertaken, that the data are assessed in real time, and the
results of the monitoring are reviewed and reported on; and

•

ongoing consultation with stakeholders to determine the success of the dust
management measures.

KCGM continues to work on reducing the impact of dust from its operations. Investigations
into best practice management are ongoing and improvements are made when they are
identified.
The above management practices are primarily implemented by the Shift Supervisor and/or
Project Supervisor and the nominated Environment Officer. However, each employee and
contractor is made aware of the potential impact fugitive dust emissions can have on the
community and are therefore required to implement dust control measures where required
and report any notable visible dust coming from KCGM’s operations to the Shift Supervisor
and/or Project Supervisor or the nominated Environment Officer.

4.3 DUST MANAGEMENT STRATEGY
4.3.1 PREVENTATIVE CONTROL STRATEGY
KCGM implements the following preventative control strategies:
•

Progressive rehabilitation of bare ground areas to minimise the fugitive dust emissions
from wind erosion;

•

Use of water trucks and water cannons in areas that could produce dust such as haul
roads, service corridors and other active surfaces;

•

Watering down ore/waste rock material prior to load and haul activities as required;

•

Watering down the surface of the blast prior to firing as required;

•

Plan activities in high risk areas (e.g. digging/loading) during day shift when fugitive dust
can be seen and managed where practicable; and

•

Use of additional dust control measures (i.e. a dust binding agent) where necessary.
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4.3.2 PREDICTIVE CONTROL STRATEGY
KCGM uses forecast weather conditions from the Bureau of Meteorology to manage
potential fugitive dust emissions associated with blasting and earthmoving activities (e.g.
top-soil stripping, rehabilitation, landform management and construction) through
implementation of the following control measures:
•

Delaying/suspending work as deemed necessary; and

•

Use of alternative operational areas if possible (e.g. use a different waste dump).

4.3.3 REACTIVE COMPONENT OF DMMP
KCGM has implemented a dust alarm system which actively monitors the ambient PM10 dust
data and based on a set of criteria automatically activates an alarm which prompts a reactive
response by KCGM to mitigate dust emissions if the dust is likely to be from the Fimiston
Operations. The alarm system is primarily based on trigger levels for each monitoring site to
address the occurrence of short-term/high concentration events. The management of longerterm/lower concentration data that could potentially result in the 24-hour average being
greater than the NEPM PM10 Standard is currently being integrated into the alarm system.
The alarm system also caters for missing data and/or instrument failure requiring remedial
action. In order to implement the DMMP alarm system the following are required:
1. Determination of appropriate trigger levels for ambient PM10 concentrations over different
time periods (i.e. 30-minute, 1-hour, and 6-hour averages). The trigger levels should also
be low enough to allow adequate response time to reduce the risk of exceeding the
NEPM PM10 Standard, but high enough to ensure that they do not unduly disrupt normal
operations (without due cause).
The trigger levels were initially determined by assessing the historical PM10 monitoring
data from the BSY site on days where the measured 24-hour average PM10
concentration was greater than 40 µg/m3. This analysis determined the average and
maximum of the peak (initially 30-minute to 6-hour averages) to mean (24-hour average)
ratios from the monitoring data. The trigger levels for an ‘Alert’ alarm were set at a point
that is at or below the average peak to mean ratio while the trigger levels for an ‘Action’
alarm were set at a point at or below the maximum peak to mean ratio.
It is expected that the peak to mean ratios will change over time as more data become
available. Therefore, the trigger levels are reviewed every few years or following any
high level events based on the monitoring data collected at each monitoring site (the last
review was conducted in September 2015 where data from each individual monitoring
site were used).
2. Determination of the most appropriate response time subsequent to an alarm being
activated. This may include consideration of wind speed and travel time. The response
time is the elapsed time taken to implement control measures following an alarm being
raised. Two alarm conditions have been adopted: Alert and Action which correspond to a
response time of 30 minutes and 10 minutes respectively.
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The Alert alarm trigger levels are indicative of the possibility of on-site activities
contributing to ambient concentrations that may approach the NEPM PM10 Standard and
where reasonable and practicable management measures could be implemented to
reduce this risk.
The Action alarm trigger levels are set at values that indicate it is likely that on-site
activities are contributing to ambient concentrations that may be higher than the NEPM
PM10 Standard and where reasonable and practicable, immediate management
measures should be implemented to reduce this potential.
The trigger levels for each monitoring site as recommended by Ramboll Environ Pty Ltd
following a review of the PM10 data in September 2015 are provided in Table 5. As the HGC
site is used as a control monitoring site no trigger levels have been set for this site.
Table 5: Trigger Levels for PM10 Dust Monitors
3

DUST MONITOR CONCENTRATIONS (µg/m )
HOP

CLY

HEW

BSY

MTC

MEX

1/2 hr Alert

175

170

150

150

145

175

1/2 hr Action

335

315

290

320

200

270

1 hr Alert

200

165

170

130

130

165

1 hr Action

285

245

250

265

180

240

6 hr Alert

90

80

80

75

80

95

6 hr Action

115

110

105

120

100

120

In the event of an alarm being activated the Open Pit Dispatch is notified via an audible and
visual alarm and the Dispatch Operators are notified with the alarm type (Alert or Action) and
the monitoring site of interest. The alarm system also displays the dust concentration over
the different time periods (i.e. 5-minute, 30-minute, 1-hour, and 6-hour averages), wind
direction, and wind speed. The KCGM Dust Programme is then used to identify the potential
sources/causes of the alarm.
The KCGM Dust Programme (Figure 4) provides a visual representation of the location of
the potential emission sources via back trajectory paths based on wind speed and direction.
If the back trajectory indicates that the Fimiston Operation is the possible source, the
Dispatch Operators, Shift Supervisor or nominated person will determine what activities are
occurring in the indicated area and implement control measures as appropriate within the
appropriate response time (Figure 5).

ISSUED JUNE 2016 Fimiston Air Quality Management Plan.
Prepared by KCGM SER Department and Ramboll Environ Australia Pty Ltd

16

Figure 4: Sample Display from the Ambient Particulate Monitoring Data
(KCGM Dust Programme)

If several of the monitors are recording high PM10 concentrations at any one time, this may
indicate that the emissions are potentially from regional sources rather than specific KCGM
sources. In all instances where an alarm is activated the ambient monitoring data will be
reviewed at that time and this review may include visual observations to aid in the
identification of emission sources. Figure 5 shows the process flow that occurs on an
ongoing basis as part of the DMMP.
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PM10 DATA

Concentration
greater than
trigger level?

No

Continue to monitor

Yes

ALARM ACTIVATED

IDENTIFY POTENTIAL SOURCE(S)
•
•
•
•

Review available data
Review Wind Direction
Review KCGM Dust Program
Visual observations of KCGM’s operations

Dust coming
from Fimiston
Operations?

No

Continue to monitor

Yes

ALERT ALARM
recommended
response within 30
minutes required

ACTION ALARM
recommended
response within 10
minutes required
MANAGEMENT MEASURES
• Use of water trucks and water cannons.
• Delaying/suspending work as deemed
necessary
• Use an alternative operational area if possible
(e.g. use a different waste dump)

Figure 5: Process Flowchart for Reactive Component of DMMP
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4.4 KEY PERFORMANCE TARGETS FOR THE DMMP
KCGM’s primary objective for the DMMP is to pro-actively manage its Fimiston Operations to
ensure that the 24-hour average PM10 concentrations as a result of KCGM’s emissions are
less than the NEPM PM10 Standard at the monitoring locations. There are many natural and
anthropogenic sources of particulate emissions in the Goldfields Region and it is not unusual
to have regional dust storms that can result in significant ambient PM10 concentrations over
a wide area. KCGM uses data from its entire monitoring network (seven continuous PM10
monitors and two wind speed and wind direction monitors) to assess its potential contribution
to any elevated concentrations.
KCGM’s performance against the DMMP will be reviewed annually based on the following
key performance targets:
•

Maintain or reduce the number of complaints associated with dust reportedly from
KCGM’s Fimiston Operations;

•

Greater than 90% availability of the continuous PM10 data from all dust monitoring sites
on an annual basis;

•

Complete quarterly calibration of dust monitoring equipment;

•

Complete six-monthly calibration of wind monitoring equipment; and

•

Target of not more than five events above the NEPM at any dust monitoring site per
annum where KCGM is a significant contributor.
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5 MERCURY EMISSIONS MANAGEMENT PLAN
Mineral processing activities at the Fimiston Processing Plant can potentially result in point
source emissions of mercury to the atmosphere; namely from the carbon regeneration kilns
and the gold room. Mercury is known to be contained within coloradoite, one of a suite of
telluride minerals that are rare but widely distributed through the Golden Mile lodes and
generally represents less than 0.00014% of the ore mined from the Fimiston Open Pit and
the Mt Charlotte Underground Mine. The percentage of mercury present in the ore
processed through the Fimiston Processing Plant circuit is typically less than 0.0001%.
During the gold recovery process some of the mercury that is contained in the ore is leached
and collected onto carbon via the Carbon in Leach (CIL) circuit. Whilst a small amount of
mercury joins the gold in the refining process the majority of the mercury is retained on the
carbon. Subsequently the mercury is recovered from the carbon during the carbon
regeneration process and during the gold refining process (refer to Sections 5.1 and 5.2).
Mercury is also present in the waste rock (typically 0.00001%). KCGM undertook an analysis
of particulate collected by its high volume samplers which showed that the maximum level of
mercury present in the ambient dust samples (each collected over a 24-hour period) was
around 0.002% with an average concentration of approximately 0.0001%. The maximum
particulate mercury level was recorded in a Total Suspended Particulate (TSP) sample and
was much higher than the results obtained from all of the other filters that were analysed
(which had an average of 0.0001%). The calculated 24-hour average particulate mercury
concentration in the maximum sample was less than 1% of the World Health Organisation
(WHO) (2003) annual average guideline (0.2 µg/m3). Therefore mercury contained in fugitive
dust emissions from KCGM’s operations is considered to represent a very small and
negligible environmental and/or health risk.
Following the April 2011 monitoring program KCGM completed two short term continuous
ambient mercury monitoring programs, in April 2012 and February 2013, along with a longer
term monitoring program using passive samplers which ran from February 2012 through to
March 2013. The results of these monitoring programs found the ambient mercury
concentrations were well below the ambient guidelines, confirming the findings of the
previous studies.

5.1 CARBON KILN MERCURY EMISSIONS REDUCTION
PROGRAMME (CKMERP)
The management of mercury at the Fimiston Operations was initially focused on emissions
from the Carbon Regeneration Kilns (Kiln 3 and Kiln 4) which are managed through
implementation of the Carbon Kiln Mercury Emissions Reduction Programme (CKMERP).
Since the identification of mercury emissions from the carbon regeneration kilns, KCGM has:
•

Developed and implemented a Carbon Regeneration Kiln Emissions Control Strategy
that is used to restrict operation of the carbon regeneration kilns when the wind is
blowing towards Kalgoorlie-Boulder and the mercury load on the carbon is high prior to
any emission reduction equipment being installed.
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•

Undertaken air dispersion modelling of the mercury emissions from the carbon
regeneration kilns to assess the potential health risks posed by the emissions in
Kalgoorlie-Boulder. An independent assessment revealed that the levels being emitted
from KCGM posed no risk to workers or the community. Modelling of mercury levels in
the community using very conservative assumptions predicted that the annual average
concentrations for residential air quality are well below WHO guideline values.

•

Designed, installed and commissioned a scrubber in 2006 to reduce mercury emissions
in the off-gas from the carbon regeneration kilns 3 and 4. This hypersaline wet
scrubbing system enabled the mercury to be reabsorbed back into the tailings
discharge. Emissions testing showed that the scrubber captured between 60% and 70%
of mercury emissions. The scrubber was decommissioned in 2015 as part of the
Fimiston Emissions Reduction Project (section 5.2).

•

Completed an ambient mercury monitoring programme (see Section 5.3).

•

Commenced the Fimiston Emissions Reduction Project (see Section 5.2).

Mercury emissions from the carbon regeneration kilns is estimated via a mass balance
approach based on:
•

The concentration of mercury on the carbon prior to it being treated in the kilns;

•

The concentration of mercury on the carbon after regeneration;

•

The rate at which carbon is fed into the kilns; and

•

The times during which the kilns were being used.

5.2 FIMISTON EMISSIONS REDUCTION PROJECT
During 2015, KCGM commenced implementation of the Fimiston Emissions Reduction
Project (ERP) which has been designed to capture greater than 90% of the atmospheric
mercury emissions associated with mineral processing activities at the Fimiston Processing
Plant. Phase One of the Fimiston ERP involves the installation of a new carbon regeneration
kiln (Kiln 5) fitted with an exhaust gas scrubber, a regenerative thermal oxidiser, and a
sulphur impregnated carbon scrubber. A mercury retort unit was also installed in the gold
room to capture mercury emissions from the furnace.
Phase Two of the ERP will involve incorporating the two existing carbon regeneration kilns,
Kiln 3 and Kiln 4, to the emission control equipment installed during Phase One. On
completion of the Fimiston ERP the CKMERP will no longer be required.

5.3 AMBIENT MERCURY MONITORING
KCGM commenced a twelve month ambient mercury monitoring program on 15 February
2012 in accordance with the FAQMP and the program was completed on 3 March 2013. The
objective of the monitoring program was to confirm if the results obtained from the April 2011
ambient monitoring program are representative of the longer term ambient mercury
concentration in the Kalgoorlie-Boulder residential area adjacent to the Fimiston Operations.
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The average mercury concentration in ambient air at the HEW and CLY monitoring sites
over the 12 month period was less than approximately 0.08 µg/m3, which indicates
comfortable compliance with the annual ambient air quality criteria 0.2 µg/m3 specified by the
WHO (2003). The ambient mercury monitoring program and its results were documented in
a report that was provided to the OEPA in November 2013. The results of the monitoring
program were consistent with the anticipated outcome based on the previous work that had
been conducted.
As presented in Section 5.2, KCGM is also in the process of installing and commissioning
the Fimiston ERP which has a target of reducing atmospheric emissions of mercury by
capturing at least 90% of the current emissions.
KCGM considers that further ambient mercury monitoring is not required given that:
•
•

the ambient mercury monitoring program produced results that were consistent with
those expected, and below the ambient guidelines; and
that the Fimiston ERP would result in a significant reduction in the atmospheric
emissions of mercury.
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6 REVIEW CYCLE
All components of the FAQMP are reviewed on a triennial basis in accordance with the
amended Ministerial Condition 7.2. Additional reviews may be initiated via a number of
different mechanisms including:
•

On advice from the OEPA, DER and the DoH;

•

Following a significant change in process or operational aspect; or

•

Following an incident investigation or response to public complaint which identifies a
gap in the management plan relating to either process or data collection.
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7 PUBLIC CONSULTATION
KCGM has an established community consultation network and utilises a range of
mechanisms to facilitate consultation and capture community input on an ongoing basis. The
most significant mechanisms include:
•

Website – The KCGM website (www.superpit.com.au) provides information to the public
on all aspects of KCGM’s operations including: media releases, information sheets,
environmental reports, management plans, and environmental monitoring results.

•

Community Reference Group – The Community Reference Group (CRG) is comprised
and chaired by members of the local community. The CRG was established in 1999 in
order to have an open forum with the community about operational issues and to seek
feedback from the community. The group meets monthly to discuss KCGM’s present
operations and future developments, and the potential impacts these may have on the
Kalgoorlie-Boulder community.

•

Public Interaction Line (Ph. 9022 1100) – KCGM’s 24-hour Public Interaction Line (PIL)
was established in 1993 and both the public and employees are encouraged to use the
PIL on any matter relating to the operations, including requests, complaints, inquiries
and feedback.
The PIL is manned 24 hours a day, seven days a week and is backed up by an
electronic database. The PIL database is a very effective tool for analysing and tracking
issues and impacts which are of concern to the community.
The PIL database meets the requirements of Ministerial Condition 7-7 which stipulates
the proponent shall keep a register of complaints regarding air emissions, investigate
those complaints, and keep a record of the investigations and actions taken with regards
to the complaint.

•

Media Management – KCGM has actively engaged the media to promote discussion on
planning and project issues, and all media mentions have been recorded and are
available electronically through the KCGM website.

•

Public Speaking Opportunities – KCGM actively works to participate in a number of local
forums to discuss KCGM’s present operations and future developments, and issues of
interest to the community. Of particular note is the annual "What's Down the Track"
forum facilitated by the Kalgoorlie-Boulder Chamber of Commerce and Industry which
provides an opportunity for mining and related organisations in the GoldfieldsEsperance region to outline the next three years for development. Other forums include
Rotary, and the Goldfields-Esperance Development Commission.

•

Dust Monitoring Data – dust monitoring data from the continuous monitors are available
to the public through the KCGM website within one working day of the data being
collected. The public availability of the KCGM Dust Monitoring Report meets the
requirements of Condition 7-5 of Ministerial Statement 782.

KCGM is committed to community/stakeholder consultation and continual improvement to its
operations through this exchange of information.

ISSUED JUNE 2016 Fimiston Air Quality Management Plan.
Prepared by KCGM SER Department and Ramboll Environ Australia Pty Ltd

24

8 REPORTING
Reporting commitments for the FAQMP include:
•

Daily PM10 dust monitoring results (24 hour averages) are made available on the KCGM
website at www.superpit.com.au;

•

PM10 dust monitoring results will be provided in summary form to the DER in the Annual
Environment Report (AER);

•

An analysis of seasonal and annual dust trends to review the effectiveness of dust
control measures and continuous improvement in air emission controls implemented
through the FAQMP will be included in the AER provided to the DER;

•

PM10 dust monitoring data is provided to the OEPA, DER and/or DoH upon request; and

•

Reporting of 24-hour average PM10 concentrations above the NEPM PM10 Standard to
relevant authorities (OEPA, DER and DoH) within seven days, if KCGM is identified to
be a significant contributor. Ensure the following information is included in the
notification:
−

Appropriate wind roses and time series analysis indicating dust concentration, wind
direction and wind speed;

−

Source contribution analysis; and

−

Identified mitigation measures, where appropriate.
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