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1 Introduction 

On 19 January 2018, Vista Gold Australia Pty Ltd (Vista Gold) received approval under the Commonwealth’s 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) to re-open, operate, close and 
rehabilitate the Mt Todd Gold Mine (the Project) (EPBC Act reference number 2011/5967). The Project is 
located approximately 55km north of Katherine, Northern Territory (NT) (Figure 1 Mt Todd Project location). 

The Approval nominates the Controlling Provisions as: 

• Listed threatened species and communities (Sections 18 and 18A of the EPBC Act); and  

• Listed migratory species (sections 20 & 20A of the EPBC Act). 

The principal species subject to the Controlling Provisions is the Gouldian Finch (Erythrura gouldiae) which is 
known to breed and forage in the Project area and surrounds. This species is listed as Endangered under the 
EPBC Act and Vulnerable under the NT Territory Parks and Wildlife Conservation Act (TPWC Act). The area to 
be disturbed by the Project lies within the Yinberrie Hills, an area which is recognised as an important bird site 
at Territory, National and International levels based on the Gouldian Finch population (Ward and Harrison, 
2009; Dutson, Garnett, and Gole, 2009; Birdlife International, 2018).  

The Gouldian Finch Monitoring Methodology (GFMM) has been developed to monitor environmental variables 
which are predicted to increase in scale and extent as a result of the Project. The GFMM aims to measure the 
effects of those variables on the Yinberrie Hills Gouldian Finch population size, distribution and health.  
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Figure 1 Mt Todd Project location 
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2 Objectives 

2.1 General 

This GFMM has been designed to achieve the following objectives: 

• To test predicted levels and risk ratings of dust, noise, blasting and light 

• To determine whether mining activities are affecting the Yinberrie Hills Gouldian Finch population 
over the short and long terms 

• To allow rapid changes to the management of mine-related effects to the Yinberrie Hills Gouldian 
Finch population. 

2.2 Phase-specific 

The Program will capture information across numerous phases of the project life (Phase 1 Baseline, Phase 2 
Baseline and Phase 3 (mine operation)). Each of these phases is designed to satisfy a particular set of 
objectives, as follows: 

• Phase 1 Baseline (implemented prior to the decision to proceed with the project) 

• To validate, inform and/or assess measurability of the indicators proposed to be monitored during 
the baseline and mine operation stages by trialling methodologies for the program components  

• To supplement existing data that has been collected during the development of the 2013 
Environmental Impact Statement (EIS) (GHD 2013) or other historic monitoring 

• To better understand any ecological trends or phenomena, related to the Gouldian Finch, existing 
prior to the commencement of the baseline monitoring 

• To commence the baseline dataset against which comparison may be made of ongoing surveys 

• To establish and/or validate trigger values, including for stress physiology and body condition, 
dust and noise. 

• Phase 2 Baseline (implemented after the decision to proceed with the project) 

• To assess pre-impact environmental indicators related to the Gouldian Finch 

• To inform project management decision making 

• To re-assure the public, regulatory agencies and Vista Gold that key environmental issues are 
identified and monitored 

• To promote participation and collaboration with relevant stakeholders (e.g. Jawoyn Association 
Aboriginal Corporation (Jawoyn), NT Government, Charles Darwin University, interested 
community groups) 

• To utilise pre-baseline data to efficiently and effectively measure nominated indicators 

• Phase 3 Mine Operation 

• To assess impacted environmental indicators related to the Gouldian Finch 

• To detect changes in environmental indicators  

• To determine possible or likely causes of change or exceedance of trigger values. 
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2.3 Indicator-specific 

Each proposed indictor has its own set of technical objectives to ensure that specifications regarding precision, 
confidence, time and space are effective in meeting the general and phase-specific objectives described in 
Sections 2.1 General and 2.2 Phase-specific. These indicator-specific objectives are described in Table 1 
Summary of indicators, objectives and techniques used in the monitoring program. 

2.4 Relationship with Other Reports 

This GFMM should be read in conjunction with the Gouldian Finch Management Plan (GFMP) which includes 
an assessment of threats, potential impacts and risks to the Gouldian Finch from the Project. This GFMM will 
be reviewed and endorsed by the Gouldian Finch Technical Advisory Committee (TAC) who operate under the 
Terms of Reference required under the Approval.  

3 Summary and schedule  

A summary of the monitoring component is provided in Table 1 Summary of indicators, objectives and 
techniques used in the monitoring program. The current schedule, taking into account the forecast for the 
financial investment decision and construction staging, is provided in Table 2 Schedule for the monitoring 
program. 
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Table 1 Summary of indicators, objectives and techniques used in the monitoring program 

Variable  Objectives Techniques Location  Timing  Outputs Location of full 
methodology 

Environmental (extrinsic) indicators    

Airborne particulate 
concentrations 

Test concentrations 
of dust in finch 
habitats. 

Install particulate 
monitors to carry out 
monitoring of 
airborne particulate 
concentrations  

Airborne particulate 
monitoring stations. 

Control sites. 

Real time monitors 
(operating 
continuously). 

Data collected from 
both PM10 particulate 
loggers for varying 
monitoring locations. 

Appendix A Dust 
Monitoring and 
Mitigation Program 

Dust deposition Test dust deposition 
levels in key finch 
habitats. 

Install dust deposition 
gauges. 

Dust deposition 
stations. 

Once per month. Baseline and ongoing 
dust deposition 
levels. 

Appendix A Dust 
Monitoring and 
Mitigation Program 

Noise  Test noise levels in 
finch habitats.  

Test project 
operational noise 
controls / effect 
threshold levels and 
to more accurately 
define the potential 
for risk. 

Install noise loggers at 
selected monitoring 
stations. 

Noise monitoring 
stations. 

Until blasting ceases, 
or until such time that 
it is considered that 
noise levels are such 
that no adverse 
effects to Gouldian 
Finches are likely. 

Baseline and ongoing 
ambient noise levels 
collected from each 
monitoring station. 

Section 4.2 

Blast levels Test blasting levels in 
finch habitats. 

Test project 
operational blasting 
controls / effect 
threshold levels and 
to more accurately 
define the potential 
for risk. 

Install blast 
monitoring units at 
selected monitoring 
stations. 

Blasting monitoring 
stations. 

Until blasting ceases 
or such time that it is 
considered that 
blasting levels are 
such that no adverse 
effects to Gouldian 
Finches are likely. 

Blast level log. Section 4.3 
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Variable  Objectives Techniques Location  Timing  Outputs Location of full 
methodology 

Fires  Assess against 
objectives and 
indicators described 
in the Bush Fire 
Management Plan. 

Monitor extent, 
timing and frequency 
of fires. 

Determine what 
proportion of, and/or 
influence from, mine-
related fires (i.e. asset 
protection burns and 
unintended ignitions 
from road crews or 
increased traffic) have 
overall. 

Documentation and 
mapping of fire 
regimes. 

Comparison to fire 
regimes 
recommended for the 
species (e.g. Lewis, 
2003). 

Analysis of the North 
Australian Fire 
Information website. 

Within 10 km of the 
Controlled Action (i.e. 
within habitat 
considered 
‘important’, 
‘marginal’ and 
‘distant’). 

Annually Documentation of fire 
regimes 

GIS mapping 

Section 4.4 

Light  Test light levels in 
finch habitats. 

Test light modelling 
and to more 
accurately define the 
potential for risk. 

Test light levels using 
a lux meter at 
monitoring stations. 

To be confirmed 
following final lighting 
specifications 
developed during the 
detailed design 
phase. 

To be confirmed 
following final lighting 
specifications 
developed during the 
detailed design 
phase. 

Light level log and, if 
required, audit report 
and 
recommendations. 

Section 4.5 

Water quality Test water quality in 
mine-related water 
bodies.  

Analyse water for 
levels of 
contaminants. 

Water samples taken 
at the mine’s dams or 
any potential 
waterbodies with 
effluent. 

Three times per year 
(two during the dry 
season and one 
during wet season). 

Water quality data. Section 4.6 
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Variable  Objectives Techniques Location  Timing  Outputs Location of full 
methodology 

Meteorological 
Conditions 

Monitor 
meteorological 
conditions across the 
site. 

Install weather 
station. 

Within the mine 
infrastructure zone. 

Daily Weather log Section 4.7 

Biological indicators       

Stress physiology and 
body condition 

Determine whether 
mine-related dust is 
causing a decline of 
the Yinberrie Hills 
Gouldian Finch 
population by testing 
predicted dust effect 
thresholds. 

Predict how the 
Yinberrie Hills 
Gouldian Finch 
population will 
respond to forecast 
dust levels. 

Capture bird via mist 
netting or walk in 
traps and measuring: 

Body condition via a 
muscle score. 

Haematological 
condition via blood 
sampling. 

Yinberrie Hills (impact 
site). 

2 control locations. 

Annually Causal effects, trends 
between populations, 
and 
recommendations to 
mitigation (if 
required). 

Section 5.1 

Relative abundance of 
Gouldian Finches 
(population index) 

Use point counts of 
Gouldian Finches to 
calculate population 
indices. 

Detect changes in 
indices. 

Waterhole counts A selection of known 
waterholes in the 
Yinberrie Hills 

(Figure 3 Location 
of known 
waterholes). 

Annually during late 
dry season when 
water is limited, and 
birds congregate at 
available waterholes 

Population index 

Raw data for 
waterhole counts 

Section 5.2 
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Variable  Objectives Techniques Location  Timing  Outputs Location of full 
methodology 

Relative abundance 
and distribution of a 
key non-breeding 
season food resource 
(Alloteropsis 
semialata) 

Locate patches of A. 
semialata. 

Assess and monitor 
patches for extent 
and condition. 

Test dust deposition 
levels in these 
locations. 

Traverse potential A. 
semialata habitat 
during the early wet 
season when the 
species is 
flowering/seeding. 

Areas of potential A. 
semialata habitat 
identified during early 
wet season searches. 

Annually, during the 
early wet season.1 

Record of extent and 
condition attributes 

GIS mapping with 
locations 

Causal effects, trends 
of dust levels, and 
recommendations to 
mitigation (if 
required). 

Section 5.3 

Gouldian Finch 
presence / absence 

Record incidental 
sightings to test 
presence throughout 
year. 

Key environmental 
staff trained in the 
recognition of 
Gouldian Finches and 
their calls. 

Records locations 
with GPS and in the 
Mt Todd Gouldian 
Finch sightings 
database. 

Mining lease and 
Yinberrie Hills. 

Continually Additional contextual 
(or anecdotal) 
information 

Section 5.4 

 

 
1 A dedicated survey approach will be developed in conjunction with the outputs from Liedloff et al. (2009). 
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Table 2 Schedule for the monitoring program 

Variable to be measured 
Completed / Phase 1 Baseline 

Phase 2 

Baseline 
Phase 3 - operation 

Notes 

2016 2017 2018 2019 2020 202\1 2022 2023 2024 2025 Ongoing 

Extrinsic indicators 

Airborne particulate 
concentrations 

Y Y Y Y Y Y Y Y Y Y Y 
Likely to exist no further than year 10 of 
operation 

Dust deposition 
 Y Y Y Y Y Y Y Y Y Y 

Likely to exist no further than year 10 of 
operation 

Noise  
 Y Y Y Y Y Y Y    

2 years pre- and 3 years post-
commencement of operation should be 
sufficient 

Blast levels 
     Y Y Y Y Y  

First 3 years of operation should be 
sufficient to detect levels 

Fires  
 Y Y Y Y Y Y Y Y Y Y 

Likely to be ongoing given its importance in 
determining its influence Gouldian Finch 
abundance and distribution 

Light  
 Y Y Y Y Y Y Y    

2 years pre- and 3 years post-
commencement of operation should be 
sufficient 

Water quality Y Y Y Y Y Y Y Y Y Y Y Ongoing for regulatory reasons 

Meteorological 
conditions 

Y Y Y Y Y Y Y Y Y Y Y 
Ongoing given its importance to numerous 
factors regarding mining operation 
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Variable to be measured Completed / Phase 1 Baseline 
Phase 2 

Baseline 
Phase 3 - operation Notes 

Biological indicators 

Stress physiology and 
body condition 

 Y Y Y Y Y Y Y Y Y  Initial assessment period of 2 years pre- and 
5 years post-commencement of operation  

Waterhole counts 

 Y Y Y Y Y Y Y Y Y Y 

Likely to continue given it is a well-
established methodology for the species 
and provides a reasonable indication of 
long-term abundance in the area 

Vegetation monitoring  Y Y Y Y Y Y Y Y Y  Initial assessment period of 2 years pre- and 
5 years post-commencement of operation  

Incidental Gouldian 
Finch observations  Y Y Y Y Y Y Y Y Y Y 

Ongoing as it is a simple indication of 
presence or absence of the species in the 
area 

Trial Projects             

Artificial nest boxes 

    Y Y Y Y Y Y  

Initial assessment period of 3 years pre- and 
5 years post-commencement of operation 
should provide sufficient data to analyse 
and determine trends in utilisation levels 

Camera monitoring at 
waterholes 

 Y Y Y        Initial assessment period of 2 years to 
determine efficacy  

Artificial watering points 

    Y       

Initial assessment of short term project to 
determine its usefulness as either a bird 
congregation point or habitat enhancement 
measure outside the mine's area of 
influence 
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Variable to be measured Completed / Phase 1 Baseline 
Phase 2 

Baseline 
Phase 3 - operation Notes 

Bird physiological 
monitoring  

 Y  
 

       Preliminary results suggest that this method 
lack statistical power 

Burning regimes / patch 
research 

   

 

Y Y      

Following on from Sarah Legge's work in the 
Kimberley, this may be a good phd project 
to assess the optimal timing, size and 
density of burnt patches appropriate to 
Gouldian Finches in the Yinberrie Hills 
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4 Environmental Variables 

To achieve the above objectives, the Program will measure the following environmental variables: 

• Primary 

• Dust 

• Noise and blasting 

• Secondary  

• Fire 

• Light  

• Water quality 

• Climatic conditions (e.g. rainfall, temperature, wind speed and direction). 

Whilst monitoring of the secondary variables may aid in distinguishing mine related or non-mine related 
effects, the focus is to test the predicted consequences and risk ratings described in the GFMP (SLR 2018). 

4.1 Dust 

The Dust Monitoring and Mitigation Program (DMMP) is provided at Appendix A Dust Monitoring and 
Mitigation Program.  

4.2 Noise  

Four noise loggers have been placed within the Yinberrie Hills, as shown in Figure 2  Noise and blast 
monitoring locations. One is situated to the south west of the existing waste rock dump, and one to the west 
of the existing Batman Pit (on the eastern edge of the Yinberrie Hills). Two other loggers have been be 
installed within the mining lease to the north and south of primary noise and blast areas to test predicted 
levels. Two sampling sessions will be conducted annually (wet and dry season), each of two weeks duration. 

4.3 Blasting 

Monitoring data from blast emissions will be used (via the blast emissions site laws presented in SLR (2015) to 
refine subsequent blast designs in order to control blast emission (ground vibration and airblast) levels. Two 
blast monitoring locations are currently intended to be located as shown in Figure 2  Noise and blast 
monitoring locations. 

4.3.1 Blast Monitoring - General Procedure 

A program of blast emissions monitoring (airblast and ground vibration) will be developed with reference to 
the procedures described in AS 2187.2-1993, “Explosives - Storage, Transport and Use” and with reference to 
the ANZECC’s “Technical Basis for Guidelines to Minimise Annoyance due to Blasting Overpressure and Ground 
Vibration”, September 1990.  
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4.3.2 Blast Emissions Monitoring Locations 

Monitoring will be conducted at the location where the progressively updated (5% exceedance) blast emission 
site laws predict a level of 130 dB Linear airblast or 5 mm/s ground vibration, whichever is the closer, as well as 
the distance at which the airblast level of 110 dBLinear is predicted. Currently, these locations are anticipated 
to be as shown in Figure 2  Noise and blast monitoring locations. 

4.3.3 Blast Emission Monitors 

Blast monitoring instrumentation will be employed to meet the following primary specifications presented in 
Table 3 Blast monitor specifications. The instrumentation will be installed, operated and maintained by 
suitably qualified or trained personnel. The instruments will be externally calibrated at regular intervals. 

Table 3 Blast monitor specifications 

Specification Seismic Airblast 

Resolution 0.016 mm/s 0.1 dB 

Range 0.1 mm/s to 254 mm/s 88 dB to 148 dB 

Accuracy 3% at 15 Hz 0.2 dB at 30 Hz 

Sample rate Minimum 1024 samples per second per channel 

Frequency response 2 Hz to 250 Hz (3 dB points) 

Communications link Keyboard and modem 

Recording mode Full waveform recording and archiving 

4.3.3.1 Monitor Installation 

The blast monitors will be operated manually for each blast requiring monitoring.  

Vibration velocity geophones will be coupled to the ground via a “star stake” or concrete plinth embedded in 
the consolidated surface approximately 25 m from the subject building or structure, with the microphone 
positioned in the free-field. 

4.3.3.2 Monitoring Equipment 

The automatic anemometer and wind vane station located at the mine will be considered representative of 
wind propagation conditions in relation to blast emissions throughout the blast monitoring program.  

4.3.3.3 Blast Design Records and Predicted Emission Levels 

Blast design records will be maintained for all the blast events. The purpose of the records is to assist in the 
design and optimisation of future events, planning and control of blasting emissions and to provide a traceable 
system of documentation. 

The blasting contractor will provide a description of the blast design parameters prior to each blast event and 
include the location co-ordinates (East, North, RL) of the blast site (or the distance from the blast site to the 
blast monitor(s)) and the maximum explosive mass (MIC) to be detonated in any 8 ms interval. 
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The Blasting Superintendent will verify and approve the proposed blast design with respect to potential blast 
emissions based initially on the then current 5% exceedance predictive site laws for ground airblast and 
vibration as described above. 

In order to maximise the benefits of the blast monitoring process, the significant blast design parameters, 
emission levels and meteorological data will be collated and maintained by the Blasting Superintendent for 
each monitored blast event. 
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Figure 2  Noise and blast monitoring locations 
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4.4 Fire 

Fire regimes will be monitored throughout the Yinberrie Hills. Information regarding annual fire scar data and 
the time unburnt or burnt in consecutive years will be obtained from the North Australian Fire Information 
service and assessed annually. 

Further information regarding the comparison of this data between impact and control sites as related to the 
potential stress physiology, and bird condition monitoring is described in Section 5.1 Stress Physiology and 
Bird Condition. 

4.5 Light 

Given that the light assessment was based on a number of assumptions including the types of lighting to be 
used, it is anticipated that the light spill model will be refined following the finalisation of mine site layout and 
constructions drawings. In addition, whilst the current light spill model demonstrates that it is highly unlikely 
that light will encroach into the Yinberrie Hills, inspections / monitoring will be undertaken to test the 
predicted light levels. This program does not contain details of such light inspection / monitoring sites given 
the uncertainty in detail of the final lighting designs and the low residual predicted risks of mine-related light 
to the Gouldian Finch. However, final design, installation, inspections and monitoring of light in the Yinberrie 
Hills will be undertaken in accordance with AS/NZS 1680.1:2006 Interior and workplace lighting Part 1: General 
principles and recommendations.  

4.6 Water Quality 

Water quality monitoring undertaken across the site includes monthly surface water (ponds, dams and 
streams); monthly pit profiling; bi-annual groundwater sampling; and Waste Discharge Licence monitoring. 
These programs, along with current and previous results, are detailed in the 2018 Mining Management Plan 
(MMP). All monitoring programs are undertaken with appropriate Quality Assurance and Quality Control 
procedures and these are comprehensively detailed in the 2020-24 MMP. 

4.7 Climatic Conditions 

An automatic weather station was installed at the Mt Todd site in March 2011 and a second station installed in 
November 2015. The weather stations record the following meteorological parameters:  

• Rainfall  

• Wind speed  

• Wind direction  

• Solar radiation  

• Barometric pressure  

• Relative humidity  

• Air temperature. 
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5 Biological Indicators 

The following attributes will be measured to determine the effect of the above identified potential impacts on 
the Yinberrie Hills Gouldian Finch population: 

• Relative health of finches 

• Population index 

• Extent and condition of a key foraging food species 

Population surveys were originally intended to follow a ‘before-after-control-impact’ design. However pre-
construction surveys have indicated that there are currently no populations/areas of habitat that are suitable 
control sites (Charles Darwin University, 2018). The survey design has been modified to rely on changes within 
the Yinberrie Hills detected through comparison of pre-disturbance and post-disturbance data.  

5.1 Stress Physiology and Bird Condition 

This component has been designed to provide a statistically robust examination of the condition of two co-
occurring species of seed-eating finches (the Gouldian Finch, Long-tailed Finch (Poephila acuticauda) and) in at 
least three areas, one of which is in the Yinberrie Hills where elevated dust levels are modelled to occur during 
mine operation.  

5.1.1 Objectives 

The stress physiology and bird condition monitoring component has been designed to: 

• Determine whether mine-related dust, being the potential threat of greatest concern to the Yinberrie 
Hills Gouldian Finch population, is causing a decline of the population by testing predicted dust effect 
thresholds 

• Predict how the Yinberrie Hills Gouldian Finch population will respond to forecast dust levels. 

5.1.2 Sampling Periods 

Sampling will occur biannually, during: 

• September – when winds are from the south-east, it is dry, and finches are more likely to congregate 
at waterholes 

• February – at commencement of breeding season when birds are likely to be stressed.  

At the Life of Mine scale, a number of key periods and milestones have been developed to accord with 
identified and modelled levels of potential impact, as follows: 

• Phase 1 Baseline –  one to two years (prior to the construction period and subject to decisions 
regarding financial investments and construction commencement) 

• Phase 2 Baseline – two years (includes construction and prior to mine operation) 

• Early operation – three years (to year 3 of mine operation (i.e. modelled worst case dust level)) 

• Mid-operation – year 3 to year 10 of operation 

• Late operation – year 10 to year 13 
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• Closure and decommissioning. 

5.1.3 Study Species 

The study will sample three grass finches (Gouldian, Long-tailed and Masked) for the following reasons: 

• The Long-tailed and Masked Finches will act as ‘control’ species for any observed trend of condition 
or physiology in the Gouldian Finches (given their apparent similarity in physiology) 

• Insufficient numbers of Gouldian Finches may be captured, so gathering data from other species may 
be warranted 

• It is likely that other species of finch will be captured during the process of capturing Gouldian 
Finches. 

5.1.4 Study Sites 

A minimum of three sites will be sampled. This includes the Yinberrie Hills, where potential impacts from the 
Project are predicted (i.e. the ‘impact’ site), as well as two references sites to monitor trends in areas not 
exposed to potential mine-related impacts (the ‘control’ sites). This is considered adequate given the trilateral 
approach of comparing differences between: 

• Impact and control sites 

• Three species 

• Seasonally between three species and three sites. 

Sites will be located within a 10-15 km2 study area. 

Bird congregations will be located at each site during each sampling period in a two stage process: 

• Preliminary desktop investigations to identify locations of higher likelihood of bird congregations, 
including: 

• Sites sampled in previous years 

• Known waterholes 

• Creeks (to locate new water holes) 

• Lowland foraging areas in the early wet season (i.e. start of breeding season) 

• Hilly areas in the late wet (breeding) season. 

• Field verification using the information identified during the first stage, using a combination of 
driving and walking to visually and aurally identify bird congregations. 

5.1.4.1 Yinberrie Hills (‘Impact’ Site) 

In the Yinberrie Hills, Gouldian Finches will be captured from within the areas potentially impacted by mine-
related effects (SLR, 2016). SLR (2016) undertook a revised risk assessment of potential impacts with results 
indicating that several potential effects will have a ‘medium’ risk of having an adverse impact to the Yinberrie 
Hills Gouldian Finch population. These effects include loss of potential breeding and foraging habitat, dust, and 
noise. 
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Possible capture locations include along Batman Creek and at the southern end near the waste rock facility 
(where some existing waterhole count sites are located). The specific location(s) for bird capture will be as 
close to the mine processing infrastructure site as possible as this is the area of highest modelled impact. 
Given that Gouldian Finches are highly mobile, it is likely, at least during the non-breeding season, that they 
travel in and out of the ‘impact area’. Determining the actual amount of time they spend in this area could be 
difficult however it is probably irrelevant given that we are determining the levels (not time) of exposure and 
their effect on the health of the bird. 

Another suggestion has been to attract birds to artificial watering points to simplify the process and increase 
the likelihood of capturing a sufficient number of birds. However, it is noted that attracting birds in this way 
may inappropriately expose higher numbers of birds to mire related impacts. In addition, artificial water points 
may also attract feral animals such as cats and buffaloes, which in turn could increase the stress levels in the 
birds. Rather, it is considered appropriate to locate natural water holes and feeding sites. However, this is an 
option that could be further considered at a later date. 

5.1.4.2 Control Sites 

A minimum of two control sites will be sampled. There are a series of factors that will influence the location of 
the control sites. By definition, a control site must be independent of any potential impacts of the variables 
that are being measured. In this case, as we are measuring mine-related impacts, there are a number of 
guiding principles that will define the most suitable location for the control sites: 

• They should be sufficient distance from the areas potentially affected by the mine so as to ensure 
that any birds captured have not been influenced in any way by mining activities.  

• They should be sufficient distance from each other so as to ensure that birds are not using both areas 
simultaneously.  

• They should be located in areas that contain relatively similar environmental stressors to the ‘impact’ 
site (i.e. roughly similar levels of grazing and fire regimes). The objectives and statistical analyses of 
the study are not designed to measure multiple environmental factors not related to mining activities 
(rather it is designed to compare body condition and physiology indices between sites). 

• It needs to contain similar and appropriate breeding habitat (ideally E. tintinnans given that it is the 
species of tree that Gouldian Finches nest in the Yinberrie Hills). 

• It should contain similar understorey flora composition, particularly in relation to food species, as 
that found in the Yinberrie Hills (i.e. annual sorghum species). 

• It needs to contain a known and persistent population (i.e. substantial and consistent number of 
sightings) of Gouldian Finches (assessed through information received by both government agencies 
(e.g. NT Fauna Atlas) and through local birdwatching groups.  

• It should ideally be in an area that has similar climatic conditions to the Yinberrie Hills (e.g. similar 
rainfall).  

• For logistical convenience, it should be located as close as possible to the proposed mine. 
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The location of study areas will remain the same for each sampling session, although the specific sampling 
location within each study area may change according to the location of Gouldian congregations. Between 
seasons, the species is capable of making long-distance movements (O'Malley, 2006). There are recent 
sightings of the species at Ethabuka in south-western Queensland, far from any historical or current breeding 
site (O’Malley, 2006). There are also historic accounts of the species migrating to breeding areas (Berney, 
1903; Smedley, 1904; cited in DoE, 2018). These observations, coupled with little genetic variation between 
Gouldian Finch populations across northern Australia (Heselwood et al. 1998; cited in DoE, 2018), suggest that 
the species occurs in one or more larger populations, and that the disjunctions observed between the 
populations might be a consequence of habitat loss or impacts in between (O'Malley 2006). 

However, over the short term (e.g. a few weeks), there is evidence that species is largely sedentary, moving 
locally (<20 km) in response to local changes in the availability of food (Dostine et al. 2001; Higgins et al. 2006; 
Lewis 2002 pers. comm. cited in O'Malley 2006a; Tidemann 1993a; cited in DoE, 2018; Legge et al., 2015). In 
an eight year study by Legge et al (2015), no movement of individuals was detected between their study sites 
(located 80 km apart) during the sampling periods and the farthest distance an individual was located was 5 
km from the original detection point.  

Based on this, it is considered sufficient that the control sites must be approximately 20 to 50 km from the 
outer boundary of the area potentially impacted by the mine. This is likely to ensure that birds captured, 
particularly in the breeding season, have not recently travelled, or don’t regularly travel, into the Yinberrie 
Hills. In addition, banding the birds may provide some further information regarding local or regional Gouldian 
movements.  

It is likely that the location of control sites will be determined using: 

• Consultation with local field naturalist clubs and bird watching tour groups 

• Correlation analyses of known records and vegetation sub-groups in the National Vegetation 
Information System (NVIS) 

• Further interrogation of current Gouldian Finch observations (using the NT Fauna Atlas, Atlas of 
Living Australia, eBird etc.). 

These methods will be undertaken at the commencement of the program based upon the guiding principles 
stated above. 

5.1.5 Capture and Handling Methods 

Key finch capture and handling techniques include: 

• A minimum of 20 individuals of each species at each site will be captured and measured, totalling at 
least 360 birds per year. 

• Finches will be captured using mist nets and walk-in traps set at waterholes and feeding sites, using 
call playback where necessary. 

• Water holes and feeding sites will need to be located prior to trapping. This will involve walking creek 
lines and looking/listening for Gouldian Finches, other finches, or congregations of others species (i.e. 
mixed flocks). 

• Birds to be captured during fine weather within two hours after sunrise, and less where possible. 

• The length of time between capture and blood sampling measured to account for capture stress. 
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5.1.5.1 Measurement of finch body and haematological condition 

Key techniques include: 

• Body condition to be measured using one index2: 

• Muscle score: shape and relative volume of the pectoral muscles. 

• Sampled blood measured for packed cell volume (and haemocrit calculated; haematocrit is an 
indicator of general health and activity). 

5.1.5.2 Measurement of stress indices from plasma 

Key techniques (drawn from Legge et al. 2015) include: 

• Total corticosterone (CORT) and corticosterone binding globulin (CBG) capacity determined from 
plasma. 

• CORT response to handling stress relatively measured with a linear regression (CORT results against 
handling time). 

5.1.6 Banding 

Birds will be banded to assist in keeping track of their movements and their life history. 

5.1.7 Age 

Birds will be aged as juveniles or adults. 

5.1.8 Bird Death and Post-Mortem Analysis 

It is possible that a small number of birds may die as a result of stress or shock during their capture. In this 
event, it is proposed that subsequent post-mortem analyses will be undertaken to obtain additional 
information relating to bird health and condition such as the incidence of air-sac mite. It is intended that this 
information be then utilised to better understand the interaction of bird health and responses to a range of 
natural environmental and mine-related stressors including air quality and noise. Air-sac mites are known to 
compromise the health of Gouldian Finches and the presence of the mite cannot be reliably detected in living 
birds. Any dead birds will be stored in an appropriate preservative. 

5.1.9 Data Analysis 

The analysis will focus on determining trends between three levels of variation: 

• Location to Location – corresponding primarily to variation of mine-related impacts 

• Season to Season – corresponding to variation of climatic/environmental variables 

• Species to Species – corresponding to variation  

• Season versus Location interaction – corresponding to the inconsistency in how the populations 
respond over time. 

 
2 Body condition using fat scores will not be utilised as previous studies have found them not to be particularly useful (Legge, S. Pers. Comm. 2016) 
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A mixed model analysis of linear and curvilinear regression will be undertaken, with Season (late dry vs wet) 
and Species designated as fixed factors, and Location (as a surrogate for mine-related impacts) designated as a 
random factor (covariate) to account for general differences in measures among sample locations. Their 
influence on the stress and condition measures of keel score, haemocrit, and CORT will be examined.  

5.2 Relative Abundance (via Waterhole Counts) 

The basis of the waterhole count methodology is as described by Palmer (2008). The following sections have 
been extracted from this standard protocol. 

5.2.1 Objectives   

The objective of the waterhole counts is to determine medium to long-term trends in a population index 
(relative abundance) of Gouldian Finches in the Yinberrie Hills. 

5.2.2 Methodology   

The waterhole monitoring program will be part of the annual operational schedule for Vista Gold. Where 
possible, the Jawoyn and NT Department of Environment and Natural Resources (DENR) staff, as well as 
volunteers (with resources funded by Vista Gold) should be involved in the program.  

The following sections contain the methodology to be undertaken in order to prepare and implement the 
waterhole counts each year. 

5.2.2.1 Early Dry Season 

At the start of each dry season (or when annual field work plans are being prepared), the Vista Gold 
Environment Manager (EM) will schedule the timing and resources required to undertake the counts.  

Counts will need to be undertaken in September with a total survey period of 10 days (each waterhole 
surveyed for three mornings with the Sunday in between taken off). The survey will ideally involve at least 
Rangers from the Jawoyn, as well as staff from DENR, and likely community volunteers. 

5.2.2.2 Two Weeks Prior to the Survey  

Two weeks before the counts start at each site, the EM will undertake a reconnaissance trip to all known 
waterholes to check for water and, if water present, mark access with flagging tape. The name or number of 
each waterhole will be written on the flagging tape so there is no confusion regarding waterhole names. 
Known waterhole locations are found in Table 4 GPS coordinates of known waterholes and Figure 3 Location 
of known waterholes. Any new waterholes will be marked also. 

Depending on the previous wet season’s rainfall, the waterholes may have moved from the previous year, 
therefore:  

• If the waterhole is within 200 m either side of where the waterhole was last year, then it is 
considered the same waterhole. Any waterholes further than 200 m are to be identified as a new 
waterhole, and named appropriately. 

• If there is no water in a waterhole, there is no need to survey it, but check for waterholes nearby 
(e.g. walk the creek line). 
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• If there are lots of little waterholes, do an early morning reconnaissance a few days before the 
counts begin and see which holes are being used by Gouldian Finches coming into drink. If it is more 
than one waterhole that is being used, put observers on all ones where the birds are drinking from 
and then lump all the counts as if it is one waterhole. It also might be possible to count two 
waterholes at the same time – but this is for experienced observers only. 

At this time, the EM will also organise logistics and equipment required (see Section 5.2.3 Equipment). 

Table 4 GPS coordinates of known waterholes 

Site ID GPS Coordinates (easting, northing) (WGS84) 

CP1 186153, 8438607 

CP2 182695, 8436568 

CP3 183468, 8433192 

CP4 187254, 8432564 

Cut 182458, 8436029 

Figtree 183522, 8433515 

Frog hole 183678, 8433605 

JG10 182319, 8436445 

JG35 181959, 8436977 

K? 186897, 8432724 

K7 186772, 8432565 

NW05 186297, 8438254 

Poachers 182597, 8436462 

Soak 182499, 8436462 

 

5.2.2.3 During the Survey 

The waterhole count methodology is as follows:  

• Each team will count any waterhole only once – each morning a team will count at a different 
waterhole. 

• Each waterhole needs to be counted three times in total (so at the end of the entire session there 
will be three datasheets for each waterhole).  

• Counts start at 6.30 am and last for three hours. 

• Personnel are to locate themselves near the waterhole as follows: 

• Sit about 15 m from the water’s edge, where possible 

• Have the sun behind them but ensuring your shadow is not on or near the water as any 
movement will flush the birds.  

• Try to avoid being higher than the finches though this is not always possible  

• Have as clear a view of all of the waterhole as possible  
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• Try to avoid having to shift position once you have started counting  

• When counting at larger waterholes consider where the finches are likely to drink. They prefer 
gently sloping edges such as beaches, or rocks just above the water surface. If the pool is very 
long sitting at one end can encourage the birds to drink at the other end and give you a clear line 
of sight. 

• All Gouldian Finches seen are counted, categorised into adult males and females, and juveniles, as 
well as the head colour of adults (see images in Section 5.2.4 Identification). 

• For ease of recording, the datasheet is split into fifteen minute periods. Nonetheless, it is a 
continuous count.  

• If possible, all seed-eating birds using the waterholes are to be counted. However, the priority is the 
Gouldian Finches. 

• Count only birds that come down to drink. Sometimes lots of Gouldian Finches come into drink at 
once and you may not be able to count individual birds. In this case, estimate group sizes, e.g. 10 
black-headed male Gouldian Finches, 5 red-headed female Gouldian Finches, 25 Juveniles, and 40 
Longtails. Put these numbers down as your count. Return to actual individual counts as soon as you 
can.  

• If it gets really busy with lots of birds coming down to drink (and this can happen), don’t panic. The 
priorities are:   

• Gouldian adults and juveniles  

• Hooded Parrots   

• Other finch species   

• Other seed-eating birds such as Peaceful and Diamond Doves  

• The best method of recording numbers is in a tally system. Four vertical strokes and a horizontal 
stoke through them represents 5.  

• At the end of each morning count, please tally each fifteen-minute segment for each species, and 
write the total, circled, in the lower right corner of the appropriate square.  

• At the end of each morning’s session, completed data sheets are to be handed to the EM. 
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Figure 3 Location of known waterholes 
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5.2.2.4 Post-Survey 

Following the survey: 

• The EM will enter data into the Gouldian Finch Waterhole Survey Database. 

• During October, the EM will produce an Annual Report of counts and submit to the relevant 
agencies.  

5.2.3 Equipment  

Equipment needed by participants:  

• Binoculars  

• Clipboard and data sheet  

• 2 pencils   

• Watch or clock  

• Waterhole monitoring Safe Operating Procedure (SOP)   

• Chair (optional)  

• Water and food 

• Bird book  

• Sunscreen and hat  

• GPS.  

5.2.4 Identification  

Female Gouldian Finches can be very dull, much more so than bird books suggest. However, similar to the 
male they will always have a face patch and purple chest (Figure 4 Juvenile and female Gouldian Finches, and 
a Long-tailed Finch). Both red head and black head males and females may be seen (Figure 5 Red- and black-
headed Gouldian Finches). 

Juvenile Gouldian Finches lack the distinct coloured face patch and purple chest of the adults (Figure 4 
Juvenile and female Gouldian Finches, and a Long-tailed Finch). They are basically a dull olive colour 
especially on the back, though some may have patches of brighter feathers beginning to moult through as they 
get older. All juvenile Gouldian Finches have a dark bill.  

Please remember that inaccurate identifications are worse than no counts at all.  
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Figure 4 Juvenile and female Gouldian Finches, and a Long-tailed Finch 

 

Figure 5 Red- and black-headed Gouldian Finches 

 
 

Other finches and seed-eating birds that you may see (please familiarise yourself with them):  

• Long-tailed Finch  

• Masked Finch  

• Double-barred Finch  

• Pictorella Mannikin  

Female  

Long-tailed 
Finch 

Juvenile 
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• Chestnut-breasted Mannikin  

• Peaceful Dove  

• Diamond Dove  

• Bar-shouldered Dove  

• Common Bronzewing   

• Hooded Parrot. 

5.2.5 Data Analysis 

Every three years, the EM will organise for analysis of trends in abundance. 

5.2.6 Responsibilities 

The EM: 

• The overall coordinator for the field program - they are responsible for the smooth running of the 
annual counts and liaising with research staff.  

• Provides for training to ensure that all participants are familiar with how to identify Gouldian Finches, 
how to record the data on the data sheet and how to identify the other seed eating birds that come 
into drink. 

• Organises all logistics, equipment and food/water. 

Participants: 

• Must ensure they are prepared for each day’s counts – familiar with bird identification, data 
recording, have sufficient food, water and equipment. 

5.3 Wet Season Foraging Habitat 

The vulnerability of Gouldian Finches increases in the early wet season when food and water resources are 
limited, birds have just developed a new complement of feathers and the breeding season is commencing 
(Legge et al 2015). During this time, there can be low seed availability with numerous consecutively seeding 
grasses providing critical food supply including Cockatoo Grass (Alloteropsis semialata), Golden Beard Grass 
(Chrysopogon fallax), Curly Spinifex (Triodia bitextura) and Giant Speargrass (Heteropogon triticeus) (Dostine et 
al, 2001). Availability of these grasses, particularly Cockatoo Grass given that it sets seed first, is thought to be 
a significant bottle neck to Gouldian Finch populations. 

Given that the mine may affect the condition and extent of foraging areas for Gouldian Finches in lowland 
woodlands, possibly including some areas with substantial abundance of key food species, including Cockatoo 
Grass, this Program will quantify and qualify the effects of the mine on potential Cockatoo Grass habitat. 

5.3.1 Objectives 

The wet season foraging habitat monitoring component has been designed to determine whether dust 
deposition is affecting the condition and extent of Cockatoo Grass. 
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5.3.2 Sampling Periods 

Sampling for Cockatoo Grass will occur annually during the early wet season when the species is flowering / 
seeding. The sampling will be maintained, as far as practicable, during the life of the mine. 

5.3.3 Study Sites 

A total of at least 12 sites comprising six impact and six control sites will be located. Sites will be positioned in 
sets of two approximately 100 m apart. Figure 6 Location of dust deposition gauges and Cockatoo Grass 
monitoring locations shows the indicative locations of the dust depositional gauges (DDG’s) and associated 
Cockatoo Grass monitoring locations. The Cockatoo Grass monitoring locations will be placed in conjunction 
with the DDG’s given that dust deposition is considered to be the primary mine-related impact on the 
condition and extent of foraging habitat. The modelled dust deposition from Year 3 of mining operation is 
provided in Figure 6 Location of dust deposition gauges and Cockatoo Grass monitoring locations as this 
period has been modelled as being the peak period of dust deposition (meaning that at all other periods, the 
rate of dust deposition should be lower). Three sites are located within the modelled dust deposition contours 
(impacts sites) and three outside (control sites). All sites will be located within 3 km of historic nesting sites 
(see Figure 6 Location of dust deposition gauges and Cockatoo Grass monitoring locations) as this has been 
identified as being the most important for foraging during the breeding season (SLR, 2015). 

Whilst a review of available literature suggests that no species’ specific mapping exists, habitat surrogates 
have been used to provide a preliminary indication of the potential occurrence of Cockatoo Grass (Figure 6 
Location of dust deposition gauges and Cockatoo Grass monitoring locations). Additional modelling has been 
undertaken to further refine habitat containing Cockatoo grass by applying buffers to the Strahla stream 
ordering from the National Surface Water Geofabric dataset (BOM, 2012; SLR, 2015). This approach was taken 
given the historic accounts of the species being locally abundant in run-on areas and adjacent to small-scale 
features such as drainage lines (Dostine et al. 2001) and that the species appears to be more prevalent in the 
lowlands and the more productive parts of the environment (Liedloff et al. 2009). The results for this can be 
found in SLR (2015), and will be utilised to assist in micro-siting the Cockatoo Grass monitoring sites.  

5.3.4 Assessment Techniques 

Following the location and mapping of sites containing sufficient abundance of Cockatoo Grass, each site will 
be assessed for the following attributes: 

• Size (m2) 

• Seed density (number of seed heads per m2 x number of filled seed per panicle)  

• Level of disturbance, including from fire and feral herbivores, and conditional rating of the patch of 
Cockatoo Grass 

• Evidence of regeneration. 

Each site will also contain a fixed photo point to allow visual comparison of sites over time. 

5.3.5 Data Analysis 

Each patch of Cockatoo Grass will be analysed against ‘treatment’ (i.e. impact or control) as well as baseline 
(i.e. pre-mine) data. A repeated measures analysis will be undertaken to identify overall differences after mine 
commencement. The analyses will focus on the attributes listed in Section 5.3.4 Assessment Techniques.  
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5.4 Incidental Gouldian Finch Observations  

Incidental observations of Gouldian Finches will be recorded in a Gouldian Finch Sightings Register maintained 
by Vista Gold. It will be updated as necessary (all year round). This data will supplement other data formally 
collected as part of this Program and may be used to assist in estimating the abundance and distribution of the 
species in and around the mining lease. 
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Figure 6 Location of dust deposition gauges and Cockatoo Grass monitoring locations 
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1 Introduction 

1.1 Project Description 

Vista Gold intends to re-open and operate the Mt Todd Project located 50 kilometres (km) north of Katherine, 
Northern Territory (NT) (the Project) (see Figure 1).  The Mt Todd Project lies in the Yinberrie Hills (Pine Creek 
Bioregion), an area regarded by the NT Department of Environmental and Natural Resources (DLRM) as a Site 
of Conservation Significance.  The listing is predominantly focused on the presence of a large breeding 
population of the nationally threatened Gouldian Finch (Erythrura gouldiae) which is listed as endangered 
under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) and vulnerable under 
the Territory Parks and Wildlife Conservation Act 2006 (TPWC Act). 

This Dust Monitoring and Mitigation Programme (DMMP) has been prepared to ensure that appropriate 
mitigation of fugitive dust emissions is implemented during the re-opening and operation of the mine to 
minimise any potential impacts on the Gouldian Finch population.  The DMMP also includes an ambient air 
quality monitoring programme to provide data on baseline suspended particulate concentrations within the 
identified Gouldian Finch nesting and breeding areas. The programme will be continued to provide  ongoing 
information during the mine development phase on the impacts of dust emissions from the mine on ambient 
particulate levels.  This information will be used to inform appropriate management and operational 
responses to mitigate any potential adverse effects on the Gouldian Finch population. 

1.2 Australian Government Requirements 

This DMMP has been prepared to support an environmental impact assessment process for the Mt Todd 
Project under the Commonwealth EPBC Act Approval for the project (EPBC Act reference: 2011/5967).  It 
provides a framework for: 

• monitoring baseline air quality; 

• monitoring the impacts of mine operations on ambient air quality; and 

• implementation of mitigation and management measures to minimise dust emissions from the Project. 

In January 2018, the Commonwealth Department of Environment and Energy (DoEE) approved the Mt Todd 
Project subject to a number of conditions being met prior to the Project commencing and throughout the life 
of the action. Condition two (2) of the approval notice states that -  

The Approval holder must undertake the action in accordance with the following objectives for the Gouldian 
Finch for the life of the action. The action must not result in: 

a. significant reduction in the quality or extent of breeding habitat outside of the project footprint, or 

b. significant reduction in the quality or extent of foraging habitat outside the project footprint, or 

c. significant decrease in the short, medium or long-term abundance or distribution of the Gouldian 
Finch within the Yinberrie Hills Site of Conservation Significance, or 

d. significant decrease in the short, medium or long-term health of the Gouldian Finch population within 
the Yinberrie Hills Site of Conservation Significance. 

Subsequent to the above, Condition 3 of the notice is summarised below as -  
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The Approval holder must prepare and submit to the Department a Gouldian Finch Management Plan (the 
Plan) detailing how the objectives outlined in Condition 2 of this approval will be achieved. The Plan must be 
prepared by a suitably qualified expert(s). The Approval holder must not commence the action unless the 
Minister has approved the Plan. The approved Plan must be implemented. 

As dust emissions from the operation of the Mt Todd Project have been identified as a risk to the health of the 
Gouldian Finch population, this DMMP has been prepared to inform the above Gouldian Finch Management 
Plan.  
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In Section 3, this DMMP sets out the dust threshold values that have been derived from empirical data on 
current site conditions to be protective of Gouldian Finch populations.  These thresholds have been developed 
based on a review of data available from the preliminary and current baseline monitoring programmes, and a 
review of data from other mine sites where Gouldian Finches are known to be present.   

The considerations for reducing the impacts of dust emissions on the Gouldian Finch population follow the 
hierarchy of principles below: 

• Avoid – to the extent possible, the development has been designed to avoid or minimise ecological 
impacts. 

• Mitigate – where certain impacts are unavoidable through design changes; mitigation measures have been 
introduced to ameliorate the ecological impacts of the proposal. 

• Compensate – the residual impact of the project, following the implementation of mitigation measures, 
will be compensated to offset what would otherwise be a net loss of habitat. 

The purpose of this DMMP is to ensure the protection of Gouldian Finch populations through better 
understanding of the mine’s impact on ambient dust levels within the area inhabited by the species, and 
through best practice mitigation of dust emissions from mine operations. 

1.3 Programme Aims 

The key aim of the DMMP is to ensure that there are no significant long-term adverse effects on the Gouldian 
Finch population caused by dust emissions from construction and mining activities at the Mt Todd Project.  The 
long-term persistence and health of the Yinberrie Hills Gouldian Finch population is a key goal of the Mt Todd 
Project.  It is therefore important that monitoring and management of dust emissions is performed to enable 
assessment against appropriate objectives and thresholds in order to achieve this goal.   

The overall aims of the DMMP are: 

• Collect sufficient data to characterise baseline levels of suspended particulate matter within areas 
currently inhabited by the existing Gouldian Finch population, including information on seasonal variations 
in dust levels.  

• Based on the results of the baseline monitoring programmes, review the proposed dust thresholds and 
short-term trigger levels for the management of dust emissions from the Mt Todd gold mine to ensure 
they are reflective of baseline conditions and the range of existing dust levels currently being tolerated by 
the existing Gouldian Finch population. 

• Provide information on the incremental and cumulative impacts of dust emissions from construction and 
ongoing mining activities at the Mt Todd gold mine within the area inhabited by the Gouldian Finch, and 
through the Reactive Dust Management Strategy, alert site personnel to the need for action to be taken to 
reduce dust emissions in the event that the measured short-term PM10 levels within the Goulding Finch 
habitat are becoming elevated.  

• Identify the mitigation measures to be implemented to minimise emissions of dust from the Mt Todd gold 
mine, and remedial actions to be followed in the event that any the short-term dust trigger levels outlined 
in the Reactive Dust Management Strategy are measured. 

This DMMP includes needs, goals and objectives, identifies methodology and monitoring parameters, outlines 
the data analysis, data storage and reporting procedures, and allows for overall programme evaluation. 
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1.4 Consultation 

SLR, on behalf of Vista Gold, has undertaken extensive consultation with Gouldian Finch experts and various 
stakeholders of the Mt Todd gold mine during the development of the DMMP.  The Gouldian Finch experts and 
stakeholders involved have included: 

• Technical Advisory Committee; 

• NT Department of Land Resource Management; 

• NT Environmental Protection Authority; 

• Australian Government Department of the Environment; 

• a biostatistician; and 

• Jawoyn Aboriginal Association Corporation.  

Vista Gold will continue to engage relevant members of these key stakeholder groups and specialists to create 
a forum for information sharing and detailed consideration of a broad range of views and issues as related to 
the impacts on Gouldian Finches associated with the expansion of the Mt Todd gold mine.  

1.5 Risk Assessment and Impact Analysis 

Additional work undertaken during the production of the EIS Supplement 2 (SLR 2015a) relevant to potential 
dust impacts from the mine, includes: 

• review of the area historically known as the ‘core breeding area’ as well as important habitat in proximity 
to the core breeding area and potential foraging habitat (identified as land containing the native grass 
Alloteropsis semialata); and 

• a detailed review and update of the air quality (dust) impact assessment (SLR 2015b). 

A risk assessment workshop was conducted with the Technical Advisory Committee on 20 July 2015.  The 
revised risk assessment and advice provided by the Committee members have informed the production of the 
DMMP contained herein. 
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2 Potential Impacts of Particulate Matter on the Gouldian 
Finch 

The potential impacts of dust inhalation and ingestion on the Gouldian Finch have been identified as follows: 

• increased pulmonary arterial pressure; 

• reduced respiratory capacity; 

• decreased immunity levels; 

• decreased oxygen intake leading to an increase in heart size; 

• body weight gain; and 

• eventual death from over-exposure to dust.  

Evidence suggest finches typically use a lot of respiratory function and exhibit high levels of oxygen demand 
compared to other birds when singing (Franz & Goller, 2003).  Increased dust inhalation by male Gouldian 
Finches is likely to affect their ability to sing, and thus attract a suitable mate (Franz & Goller, 2003).  This is an 
area of concern because breeding success and rates are likely to be affected if the ability of attracting a mate is 
reduced. 

Birds have a well-developed bronchus-associated lymphoid tissue, but small particles penetrate the lung 
bronchi and eventually the air sacs much further than large (>1 μm) particles (Corbanie et al. 2006), leading to 
reduced lung function and increased pulmonary pressure (Lai et al. 2009).  Dust emissions from mining, 
however, are predominantly mechanically-generated particles, which are generally larger in size than 
combustion-related particulate.  For example, a study examining the size fraction in dust from a wide range of 
industrial processes (Ehrlich et al, 2007) concluded that for thermal process (i.e. combustion) the PM1 portion 
lies between 20 – 60% of the total dust, while for mechanical processes (the main source of particulate matter 
emissions from the Mt Todd Gold Mine) the PM1 fraction ranges from 0-30%.   

It is also noted that the dust threshold values derived for suspended particulate levels as part of this DMMP 
(refer Section 3) are based on TSP monitoring data from another site where a healthy and viable population of 
Gouldian Finches was known be present.  While there is some data available on ambient PM10/TSP ratios in the 
vicinity of mines (which has been used to derive PM10 concentrations from this TSP dataset), there is 
significantly less data available on PM2.5/TSP ratios that could be used to extrapolate the empirical data on TSP 
levels to PM2.5.   

For the above reasons, this DMMP is limited to monitoring of PM10 concentrations, and monitoring of smaller 
size fractions of suspended particulate matter, such as PM2.5, is not included.  It is noted that by monitoring 
and managing exposure to PM10 concentrations, the measures implemented will by default also minimise 
exposure to the smaller size fractions such as PM2.5.   
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Increases in dust deposition rates due to dust emissions from the Mt Todd Project also have the potential to 
impact on Gouldian Finch foraging (feeding) habitat, with factors including inhibition of growth and seed 
production, health and disease resistance of plants, and loss of attraction to birds.  Dust effects on vegetation 
have been connected to the decrease in the amount of light available for photosynthesis, an increase in leaf 
temperature due to changed surface optical properties, and interference with the diffusion of gases into and 
out of leaves (Prajapati, 2012).  The accumulation of dust on a plant leaf varies according to a range of 
characteristics including leaf arrangement (phyllotaxy), leaf attributes such as presence of cuticles and 
pubescence, and canopy density. 
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3 PROJECT-SPECIFIC DUST THRESHOLDS 

3.1 Project-Specific Dust Threshold Values 

Current guidelines for ambient particulate concentrations and dust deposition rates have been developed to 
address potential human health and nuisance impacts in residential areas and are not directly relevant to 
impacts on birds or the environmental surrounding Mt Todd Project.  Detailed analysis (provided in Appendix 
A) has therefore been performed to derive project specific thresholds based on the Mt Todd Project baseline 
monitoring data available to date, monitoring data from Darwin, and historic data from Ranger Uranium Mine.  
These are all areas where there are known populations of successfully breeding Gouldian finches.  It follows 
that the Gouldian Finch population in Yinberrie Hills should be able to tolerate similar conditions. 

The project-specific dust threshold values to be used as compliance targets for the operational phase of the Mt 
Todd Project and are listed in Table 1.  These thresholds will be reviewed and revised (if required) at the 
completion of the baseline monitoring programme when the full baseline dataset is available. 

Table 1 Project-Specific Dust Threshold Values 

Indicator Averaging Period Threshold Value 

PM10 Annual average  Maximum annual average concentration limit of 20 µg/m3 

24-hour average  Maximum of 18 days above 60 µg/m3 per year (5% of the year).   

7-day average  Maximum 7-day concentration limit of 40 µg/m3. 

Dust Deposition 30-day Average Maximum rate of 4 g/m2/month 
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4 DUST MONITORING PROGRAMME 

The monitoring will be performed under an adaptive monitoring framework and therefore as monitoring data 
becomes available, management and monitoring priorities will be adapted over time and the number and 
location of monitoring sites and duration of the monitoring programme may be revised in consultation with 
the Technical Advisory Committee (if relevant) and relevant government agencies.  

4.1 General Requirements of the Dust Monitoring Programme 

The dust monitoring programme will monitor particulate matter (as PM10 and dust deposition) and 
meteorological conditions.  Continuous monitoring of ambient PM10 concentrations will be performed using 
beta-attenuation monitors (BAMs).  The automatic weather station (AWS) installed at the Mt Todd Project will 
also be used in interpreting the data from the dust monitoring programme and to assist in the management of 
dust from the site. 

Air quality monitoring will be undertaken by a suitably qualified person.  The air quality monitoring procedures 
employed throughout the monitoring programme will be guided by the requirements of the relevant 
Australian Standards where applicable, as listed below: 

• AS 3580.1.1:2016 Methods for sampling and analysis of ambient air – Guide to siting air monitoring 
equipment, subject to local site constraints.   

• AS/NZS 3580.9.11:2016 Methods for sampling and analysis of ambient air - Determination of suspended 
particulate matter - PM10 beta attenuation monitors. 

• AS/NZS 3580.14:2014 Method for sampling and analysis of ambient air - Meteorological monitoring for 
ambient air quality monitoring applications. 

• AS/NZS 3580.10.1:2016 Methods for sampling and analysis of ambient air - Determination of particulate 
matter - Deposited matter - Gravimetric method. 

All air quality monitoring equipment and meteorological instrumentation employed throughout the 
monitoring programme will carry current NATA or manufacturer calibration certificates.   

4.2 Baseline Dust Monitoring Programme 

4.2.1 Overview 

The baseline dust monitoring programme is an integral part of the overall DMMP.   

The ongoing collection of baseline data on existing particulate levels will be performed until the Mt Todd 
Project commences operations to confirm whether the adopted threshold levels are appropriate for the 
monitoring and management of dust emissions from operational activities, as well as providing additional 
information on the baseline conditions prior to mining. 

4.2.2 Monitoring Locations 

The baseline dust monitoring programme includes the operation of three BAMs (powered using solar panels) 
in the area surrounding the mine site and within the Gouldian Finch nesting area.  The locations of the 
monitoring sites have been selected to comply with the requirements of AS 3580.1.1:2007 as follows: 
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• sampling inlet located 2 to 5 m above ground; 

• distance to nearby trees greater than 10 m; 

• minimum clear sky angle above sampling inlet of 120°; and 

• nearby buildings/obstacles taller than the sampling inlet are to be located greater than twice the height 
difference between the sampling inlet and the obstacle. 

The BAMs are fitted with a PM10 sampling inlet to provide information on baseline concentrations of this size 
fraction compared to the adopted Gouldian Finch 24-hour average threshold level.  Three BAMs have currently 
been installed at the site as part of the baseline dust monitoring programme, one of which (BAM1) will 
become the ‘upwind’ monitoring site during the operational phase.  The current locations of the three BAMs 
are shown in Figure 2.   

In addition to the BAMs, ten dust deposition gauges (DDGs) have also been deployed as part of the baseline 
monitoring programme.  The results of the dust deposition monitoring programme will be used to assess 
whether there is any correlation between measured dust deposition rates and any observed impacts on 
Alloteropsis semialata.  The number and location of dust deposition monitoring sites is not anticipated to 
change from the current network of gauges during the operational phase.  
  



!5

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

Wes

t Creek Burrell Creek

Wes
tC

reek
Di ve

rsio
n

WestCr eek

Phillips Creek

Batman Creek
Hors

eshoe Cre
e k

Stow Creek

Edith River

*ED
ITH 

FALL
S

*WERENBUN

*MTTODD

AWS

DDG 1

DDG 2

DDG 3

DDG 4

DDG 5

DDG 6

DDG 7

DDG 8

DDG 9

DDG 10

BAM 1

BAM 2

BAM 3

185000 190000

843
000

0
843

500
0

844
000

0

H:
\P

roj
ec

ts-
SL

R\
61

0-S
rvS

YD
\68

0-D
RW

\68
0.1

05
33

 Vi
sta

 G
old

 G
FM

P\S
LR

68
0.1

05
33

 F0
6 L

oc
ati

on
 of

 D
us

t d
ep

os
itio

n g
ua

ge
s.m

xd

0 0.5 1 1.5 2
km

LEGEND
!. Depositional Dust Gauge / BAM locations
!5 Automated Weather Station (AWS)

Roads / Tracks
Site Hydrology I

Monitoring Locations
FIGURE 2

680.10533
30-May-2019

GDA 1994 MGA Zone 53

www.slrconsultingaustralia.com.au

Sheet Size : A3

PH: 61 2 4037 3200

Scale:1:40,000



Vista Gold Australia Pty Ltd 
Mt Todd Project 
Dust Monitoring and Mitigation Programme 
 
 

SLR Ref No: 680.10533-R06-v0.5 20190611.docx 
June 2019 

 

 

 Page 16  
 

The locations of the DDGs are shown in Figure 2.  The monitoring sites have been selected to comply with the 
requirements of AS 3580.1.1:2007 as described above.  The existing DDGs are located as follows: 

• Three DDGs (DDG1, DDG2 and DDG3) have been co-located with the BAMS. 

• Another three DDGs (DDG4, DDG5 and DDG6) have been located north and west of the Project to measure 
dust deposition rates in other areas of the Yinberrie Hills where finches have been known to be located. 

• Two DDGs (DDG7 and DDG8) have been located northeast of the Project to serve as ‘control sites’.  Dust 
deposition impacts from the Project are predicted to be minimal in this direction during both wet and dry 
seasons due to predominant wind directions in the area (see Figure 3). 

• Two DDGs (DDG9 and DDG10) have been located to the south and southwest of the Project.   

The sites to the west and southeast of the site will be downwind of the mine under the predominant wind 
directions during the dry and wet seasons respectively (see Figure 3).  The sites to the northeast of the mine 
represent areas where Alloteropsis semialata is expected to be present close to the mine, and also within 
areas where the dust modelling predicts the highest dust deposition rates. 

Regular vegetation surveys will be performed at the DGG sites to monitor the health of the grass so that the 
findings can be compared against the results of the dust deposition monitoring programme.   

 

Figure 3 Mt Todd Gold Mind Wind Roses (2018) 

 
 

4.2.3 Sampling Frequency/Duration and Minimum Data Capture Rate 

Baseline PM10 monitoring commenced in November 2015 and will be conducted continuously for twelve 
months per year to enable sufficient data to be collected to provide a robust assessment of baseline dust 
concentrations and the impact of seasonal and inter-annual variations in meteorology and other events (e.g. 
wildfires, dust storms) on the measured dust concentrations.   
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The BAMs will continuously log 15-minute and 1-hour average PM10 concentrations.  Data recorded by the 
BAMs will be continuously uploaded to the Vista Gold environmental database via remote telemetry.  Analysis 
of the 24-hour average concentrations will be performed using this data for comparison against the adopted 
threshold levels.   

The value of a dataset is determined by the quantity of its data values as well as by the quality of those data 
values.  A measure of quantity is the data capture rate (%) which is a measure of the percent of record 
captured within the period summarised.  A station with no missing record will have a data capture rate of 
100%, while a station with 30% missing record will have a data capture rate of 70%.  Allowing for the daily and 
monthly calibrations, as well as the potential for some data loss due to monitoring at a remote site, a key 
performance indicator for the monitoring stations will be a minimum 85% data capture rate. 24-hour average 
concentrations will be calculated for days with minimum of 75% data capture. 

For the baseline dust deposition monitoring programme, as a minimum, three 1-month (30±2 days) dust 
deposition samples will be collected at each of the ten DDG sites during the dry season (March – October).  
Due to site access issues and high rainfall resulting in gauges overflowing during the wet season, dust 
deposition monitoring may need to be temporarily suspended.  The collected DDG samples will be sent to a 
NATA-accredited laboratory for analysis of soluble solids, insoluble solids and ash content.     

4.3 Operational-Phase Dust Monitoring 

4.3.1 Overview 

The baseline dust monitoring programme will continue until the construction activities associated with mine 
development begin, at which point the dust monitoring will enter the operational-phase.  From this point 
onwards, the key objectives of the operational dust monitoring programme will be to: 

• Monitor suspended particulate concentrations at key breeding and foraging areas across the full extent of 
the Gouldian Finch habitat potentially impacted by dust; 

• Provide data that enables an assessment of the cumulative and incremental impacts on ambient PM10 
concentrations of dust emissions from the Mt Todd gold mine;  

• Provide warnings of the potential for an exceedance of the 24-hour average PM10 threshold value derived 
for Gouldian Finches to occur, based on a series of short-term (1-hour average) trigger levels so that 
proactive measures can be implemented at the mine to reduce dust emissions; 

• Collect data on dust deposition rates in areas where vegetation surveys for Alloteropsis semialata are 
being performed, to identify whether elevated dust deposition rates are impacting on the health of the 
grass and whether a threshold level of dust deposition rates is required/appropriate. 

To fulfil these objectives, it is anticipated that two (2) additional PM10 monitoring sites will be established prior 
to the commencement of the operational-phase dust monitoring.  The location and number of these 
monitoring locations will be confirmed prior to commencement of the operational-phase dust monitoring.  It is 
anticipated that the number of dust deposition monitoring sites would not need to be modified but this will 
also be reviewed prior to commencement of the operational-phase dust monitoring.  Decisions on the number 
and location of all monitoring sites will be made in consultation with relevant stakeholders.   
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4.3.2 Monitoring Locations 

As discussed above, the location and number of monitoring locations will be confirmed prior to commencing 
the operational-phase dust monitoring.  It is anticipated that the three BAMs located at the baseline dust 
monitoring sites will remain to provide a continuous dataset of particulate concentrations at these locations.  
This will enable a direct comparison of the pre- and post- mining measurements to assess impacts from the Mt 
Todd Project.  Similarly, the dust deposition monitoring sites are anticipated to remain unchanged. 

The exact locations and number of additional PM10 monitoring locations for the operational dust monitoring 
programme will be established prior to the commencement of the operational-phase dust monitoring, 
however indicative locations are shown in Figure 2. 

The DoE requirements for the DMMP include the monitoring of particulate concentrations at control sites 
located outside of the area potentially impacted by dust from the mine.  The baseline monitoring programme 
currently includes PM10 monitoring at BAM1 which is located upwind of the mine under the predominant wind 
conditions during the dry season, whereas BAM3 is located upwind of the mine during the wet season (see 
Figure 3).  It is therefore proposed that these monitoring stations can act as a ‘control sites’ for the operational 
phase as they will provide measurements of PM10 levels that are representative of background concentrations 
for the majority of the time during each respective season.  In addition, as the monitoring is being performed 
using real-time dust monitors which provide continuous measurements of 15-minute and 1-hour average PM10 
concentrations, a comparison of the particulate concentrations measured each hour by the ‘upwind’ and 
‘downwind’ will enable the incremental impact of the mine emissions to be assessed.  

As per the baseline dust monitoring phase, decisions on the number and location of PM10 monitoring sites will 
be made in consultation with relevant stakeholders and the locations of each monitoring site will be selected 
to comply with the requirements of AS 3580.1.1:2007. 

4.3.3 Sampling Frequency/Duration and Minimum Data Capture Rate 

The baseline dust monitoring programme will continue until the construction activities associated with mine 
development begin, at which point the dust monitoring will enter the operational-phase.  The commencement 
of the operational-phase dust monitoring programme will therefore simply depend upon the Project schedule. 

PM10 monitoring will be conducted at each monitoring site continuously for twelve months per year.  Data 
recorded by the BAMs will be continuously uploaded to the Vista Gold environmental database via remote 
telemetry.  The BAMs will continuously log the measured 15-minute and 1-hour average PM10 concentrations.  
Calculation and analysis of the 24-hour average concentrations will be performed using this data for 
comparison against the proposed threshold levels. 

The 15-minute average data will also be analysed based on the wind speed and wind direction data 
concurrently recorded by the on-site weather station (refer Section 4.4) so that the incremental impact of the 
mine emissions above background levels can be assessed (i.e. when the wind is blowing from the mine 
towards the monitor, the measured particulate levels will reflect cumulative impacts; when the wind is 
blowing from the monitor towards the mine, the measured concentrations are reflective of background 
levels). 

A key performance indicator for the BAM monitoring stations is a minimum 85% data capture rate. 

The dust deposition monitoring programme will continue to include a minimum of three 1-month (i.e., 30±2 
days) dust deposition samples during the dry season (March – October) for each of the ten DDG sites. 
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4.4 Meteorological Monitoring 

4.4.1 Overview 

Data from the on-site automatic weather station/s (AWS) installed at the Mt Todd Project will be utilised in the 
analysis of the measured particulate levels and will also be available to site personnel to assist in real-time 
response to elevated dust events. 

The meteorological parameters recorded by the AWS are as follows: 

• humidity (%); 

• wind direction (°); 

• standard deviation of wind direction (°); 

• wind velocity (m/s); 

• barometric pressure (HPa); 

• solar radiation (W/m2); 

• net radiation (W/m2); 

• air temperature (°C). 

4.4.2 Monitoring Locations 

The station is located on the Mt Todd mine site at UTM53 188,425 m E, 8,435,195 m N, approximately 380 m 
northeast of the processing area. 

4.4.3 Sampling Frequency/Duration and Minimum Data Capture Rate 

Meteorological data are measured and logged continuously. 

A key performance indicator for the AWS is a minimum 90% data capture rate. 

4.5 Data Management, QA/QC and Analysis 

• The BAMs will provide real-time measurements of PM10 concentrations which will be uploaded to the Vista 
Gold environmental database via remote telemetry. 

• On a regular basis (annually during the baseline dust monitoring phase and monthly during the operational 
phase) a statistical analysis of the BAM data will be performed, to identify trends in the data and (during 
the operational phase) assess the cumulative and incremental impact of emissions from the mine 
compared to background levels. 

• During the operational phase, alerts of measured exceedances of pre-set alarm levels for PM10 will be 
provided to relevant site personnel via SMS to enable immediate investigation, and if appropriate, 
implementation of additional dust controls.  These alarm levels would be based on the short-term (1-hour 
average) concentrations recorded by the monitors to provide immediate warning that particulate 
concentrations are approaching levels that could result in exceedances of the 24-hour average threshold 
levels.  Further details regarding the Reactive Dust Management Strategy are provided in Section 6.2.1 .  
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• During the operational phase, daily reviews of the PM10 data will also be performed to review the 
concentrations recorded to confirm the mitigation measures being implemented are effectively managing 
dust emissions and to identify any data quality issues not identified by the internal instrument calibration 
checks and maintenance alerts.   

• The collected DDG samples will be sent to a NATA-accredited laboratory for analysis of soluble solids, 
insoluble solids and ash content.  The results of this analysis will be entered into to the Vista Gold 
environmental database and be made available for use in the analysis of the vegetation survey findings. 

• Monthly summaries of the monitoring data (PM10 and deposited dust) will be prepared, which will include 
a detailed QA/QC of all data.  The justification for any data removed from the dataset will be fully 
documented and the raw data files retained for future reference. 
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5 PREDICTED PM10 IMPACTS IN YINBERRIE HILLS DUE TO MT 
TODD PROJECT 

PM10 concentrations within the Yinberrie Hills in areas where the Gouldian Finch is present due to emissions 
from the Mt Todd Project have been predicted as part of a detailed atmospheric dispersion modelling study.  
Details of the study are provided in Appendix B. 

A summary of the predicted cumulative impacts is provided in Table 2 showing that there are areas within the 
historic Gouldian Finch nesting site area that are predicted to exceed the PM10 threshold values derived for the 
Project.  It is anticipated that these exceedances can be prevented from occurring by using the Reactive Dust 
Management Strategy outlined in Section 6.2.1 to minimise dust emissions.  This Reactive Dust Management 
Strategy includes a number of trigger levels to initiate actions to reduce dust emissions if elevated PM10 levels 
start to be recorded that have a potential to result in an exceedance of the Project-specific dust threshold 
values. 

 

Table 2 Predicted Performance Against Project-Specific Dust Threshold for PM10 (Year 3 Operations) 

Performance Criteria Predicted Cumulative Impacts 

Receptor 1 Receptor 3 Receptor 10 

Annual average limit of 20 µg/m3 17.9 µg/m3 25.2 µg/m3 26.6 µg/m3 

Maximum of 11 days above 60 µg/m3 (24-hour 
average) per year 

0 day 2 days 7 days 

7-day average limit of 40 µg/m3 Exceeded 4.1% of 
the time 

Exceeded 9.0% of 
the time 

Exceeded 12% of 
the time 
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6 DUST MITIGATION PROGRAMME 

The Project has been designed with substantial mitigation measures.  These measures have been proposed to 
ameliorate the impacts of the project on the Gouldian Finch.  

6.1 Measures to Avoid and Mitigate Impacts 

The site-specific dust mitigation measures proposed for the Mt Todd Project are listed in Table 3.  These 
measures cover both the construction and operational phases, and focus on the haul roads, wind erosion and 
the crushing and grinding of ore at the processing plant during operation, which were three most significant 
sources identified in the air quality impact assessment. 
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Table 3 Dust Mitigation Measures 

Source Strategy Mitigation or Management Measure 

General Site inductions • All staff are to be inducted as to the requirements of this Dust Monitoring and Mitigation Programme 

Daily site inspections 
• Daily site inspections will be carried out during construction and mining phases which will include, but not be limited to: 

• Meteorological observations (wind strength/direction, recent rainfall etc) 

• Visual inspection of airborne dust 

• Inspection of erosion and sediment controls 

• Inspection of dust suppression systems including liaison with water truck drivers and processing plant operators 

• Inspection of any rehabilitated areas (where relevant) 

• Records of the above observations will be kept, with remedial or corrective actions noted (as appropriate) 

Dust monitoring programme • Timely response to any SMS alerts of measured exceedances of pre-set alarm levels recorded by the BAMs, including immediate 
investigation and, if appropriate, implementation of additional dust controls 

Haul Roads Reduce dust emissions from 
haul roads during the 
construction phase and 
operation of the mine 

• Post and enforce speed limits to reduce airborne fugitive dust from vehicular traffic 

• Use of water sprays and water carts to reduce dust generation from roads and during clearing activities with a watering rate of 2 
litres/m2/application to all haul roads 

• Undertake chemical treatment of key haul roads to reduce ongoing dust generation where required. 

• Periodic water application to other exposed areas 

• Minimise hauling and vehicle travel in the dry season when prevailing winds and strength of winds would result in spatially extensive 
and heavy dust deposition in the Gouldian Finch habitat area. 

• Haul trucks to be maintained and operated in a proper and efficient condition 

• Truck queuing and unnecessary trips are minimised through logistical planning 

Minor Roads  Reduce dust emissions from 
minor roads including within 
the Finch habitat 

• Enforce speed limits on all on-site vehicles to minimise wheel-generated dust 

• Use of pooled vehicles such as buses and work vehicles to minimise emissions 

• Permits will be allocated for vehicle access to known breeding habitat during the critical breeding season 
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Source Strategy Mitigation or Management Measure 

Wind Erosion Reduce dust emissions from 
disturbed areas and 
stockpiles during the 
construction phase and 
operation of the mine 

• Cover areas of disturbed soil, stockpiles and temporary spoil stockpiles with mulch, cover crop or other material where practicable if 
they are a source of fugitive dust 

• Apply chemical stabilisers to waste rock dumps to reduce ongoing dust generation, where required 

• Retain vegetation as a buffer and to limit potential dust sources 

• Revegetate disturbed areas as soon as possible after disturbance 

• Erosion and sedimentation controls to be regularly inspected to ensure that they do not become a potential source of dust 

Processing Plant Reduce dust emissions from 
plant during operation of the 
mine 

• Install a spray on primary crusher dump pocket 

• Ore will be wet prior to crushing and the crusher will be hooded 

• Maintenance programme for crushing equipment will ensure that it is operating at peak efficiency 

• Enclose High Pressure Grinding Role (HPGR) 

• Dust suppression sprays on conveyors to minimise dust 

Mining Reduce dust emissions from 
blasting during operation of 
the mine 

• Material drop heights during loading and unloading are reduced as far as practical 

• Initiate a detailed blast monitoring programme in parallel with the bird monitoring activities and refine blasting processes where 
necessary, for example: 

• Rescheduling blasting activities if meteorological conditions have the potential to results in transport of dust towards the 
Gouldian Finch breeding areas 

• Avoiding blasting during ‘sensitive’ periods (e.g. breeding and moulting) 

• Limiting blasting to once per day 

Fire Minimise the generation of 
particulate matter from fires 

• Burning of waste and materials will not be allowed on site at any time 

• Controlled asset protection burns will only be carried out over a four-week prior in the early dry season. Additional details of asset 
protection using fire management will be contained within a Fire Management Plan to be developed prior to the commencement of 
construction 
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6.2 Management Reponses 

An important component of the monitoring framework and the instigation of mitigation measures is 
identification of trigger levels when action should occur.  This is discussed further below in Section 6.2.1. 

Potential additional remedial actions for dust control if trigger levels are reached are as follows: 

• increased watering rates; 

• use of chemical stabilisers; and 

• relocation or temporary suspension of dust-producing activities until meteorological conditions become 
more favourable. 

6.2.1 Reactive Dust Management Strategy 

6.2.1.1 1-Hour Average Trigger Levels 

The proposed 24-hour average dust threshold for Gouldian Finches of 60 µg/m3 has been used to derive a 
short-term (1-hour average) trigger levels as part of a Reactive Dust Management Strategy to be implemented 
at the site as part of this DMMP.   

The 1-hour average time period has been selected as a practical time-step for identifying sustained elevated 
dust concentrations that could potentially result in an exceedance of the 24-hour average threshold level, 
while providing sufficient time for additional mitigation measures to be implemented at the mine to reduce 
dust emissions before such an exceedance occurs.  Details of the derivation are provided in Appendix C. 

The proposed 1-hour average trigger levels will be reviewed based on additional data collected by the baseline 
dust monitoring programme (and revised as necessary) prior to commencement of the operational-phase dust 
monitoring to ensure they are appropriate for the ongoing monitoring and management of dust emissions 
from the Mt Todd gold mine.  Any amendments to the trigger levels will be undertaken in consultation with 
relevant stakeholders. 

The associated trigger levels and responses are provided in Table 4. 
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Table 4 Trigger Levels and Responses 

Trigger / 
Response 

PM10 Concentration  
Alert Level 

PM10 Concentration  
Action I Trigger Level 

PM10 Concentration  
Action II Trigger Level 

Trigger  1-hour average PM10  
≥ 130 µg/m3 but ≤ 165 µg/m3 

1-hour average PM10  
≥ 165 µg/m3 but ≤ 200 µg/m3 

1-hour average PM10  
≥ 200 µg/m3 

Response  Review operations and 
continue to monitor dust 
emissions 

Assess whether elevated dust 
levels are due to elevated 
regional background 
concentrations or are due to 
emissions from the Mine. 

If emissions from the Mine are 
identified as having a significant 
impact on the measured PM10 
concentrations: 

• Reduce speed of equipment / 
vehicles 

• Implement Dust Suppression – 
Ensure water cart is operating 
effectively in key dust-
producing areas 

• Consider holding off on 
blasting 

• Note changed state and 
monitor for further change 

If emissions from the Mine are 
identified as having a significant 
impact on the measured PM10 
concentrations: 

• Reduce speed of equipment / 
vehicle 

• Review planned operation with 
consideration to exposed areas 

• Implement additional dust 
suppression: 

- Water Cart  
- Chemical stabilisers 
- Water sprays on stockpiles 
and any other dusty areas 

• Cease any non-critical truck 
movements on unpaved haul 
roads 

• Cease any non-critical 
movement of dozers, graders 
and other dust generating 
mobile equipment 

• Hold off on blasting 

• Note changed state and 
monitor for further change 
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6.2.1.2 Visual Observations 

In addition to the EBAM monitoring programme, a reactive dust management system based on visual 
observations of dust generated by trucks on the haul routes will also be implemented.  The hauling of 
overburden and ore are the main sources of dust emissions for the site based on the emission inventories 
prepared for the Project.  Visual observations of dust generated by the truck movements do not rely on wind 
direction to blow the emissions towards the monitoring sites and will complement the real-time dust 
measurement trigger levels. 

 

Trigger / 
Response 

Visual Inspection  
Normal Operations 

Visual Inspection  
Action I Trigger Level 

Visual Inspection  
Action II Trigger Level 

Trigger  No visible dust above tray of 
haul truck 

Visible dust above tray height of 
haul truck 

Visible dust above tray height of 
haul truck for a sustained period 

Response  Undertake tasks as normal • Reduce speed of equipment / 
vehicle  

• Notify water truck driver for 
additional dust suppression 

• Reduce speed of equipment / 
vehicle  

• Notify water truck driver for 
additional dust suppression 

• Assess haul road and consider 
redirecting or stopping haul 
circuit until dust levels return 
to acceptable levels 

• Review any grading activities 
occurring on haul circuit and 
limit grading activities where 
required 

6.2.1.3 Daily PM10 Monitoring Data Reviews 

The PM10 concentrations recorded by the monitoring network will also be reviewed on a daily basis to assess 
the ongoing compliance with the threshold values.  These reviews will include: 

• A review of the performance of the operations against the dust threshold limits of: 

• Maximum of 18 days per year (5% of the year) above the 24-hour average PM10 concentration limit 
of 60 µg/m3; and 

• Maximum 7-day average PM10 concentration limit of 40 µg/m3 (as a daily rolling average). 

• Checks of the 24-hour average PM10 concentrations recorded over the previous day and whether the 
upwind and downwind monitoring sites indicate a significant impact due to the mine compared to 
background concentrations. 

• A review of the effectiveness of any additional dust control measures implemented in response to an 
exceedance of any of the 1-hour average trigger levels. 
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7 REPORTING 

In accordance with the Gouldian Finch Monitoring and Mitigation Programme, an Annual Gouldian Finch 
Monitoring Report will be prepared each year and contain systematic, comprehensive and informative reports 
on mitigation measures and monitoring at Mt Todd.  This report will present the results of a range of 
monitoring programmes implemented by the mine to assess the impacts of the Mt Todd gold mine of the 
Gouldian Finch population, including the results of the DMMP.   

A separate Annual Dust Monitoring and Mitigation Programme Report summarising the methodology and 
results of the dust monitoring programme will be prepared to inform the Annual Gouldian Finch Monitoring 
Report. 
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8 ROLES AND RESPONSIBILITIES 

The responsibility for implementation, monitoring and review of the DMMP lies with the Mt Todd Mine 
Manager.  As such, the Mine Manager has the ultimate responsibility for the implementation of the DMMP 
and shall make appropriate resources available.  The roles and responsibilities for this DMMP are outlined in 
Table 5. 

Table 5 Roles and Responsibilities 

Role Responsibility 

Mine Manager • Ensuring that sufficient resources are available to implement and execute the 
requirements of this DMMP 

• Liaison with government environmental agencies 

• Reporting triggers/non-conformances to external stakeholders 

Environment Officer • Implementation, monitoring and review of this DMMP, including: 

• Ensuring that the requirements of the DMMP are complied with, including the 
deployment and maintenance of equipment, and that personnel performing the 
monitoring are suitably qualified. 

• Reporting triggers/non-conformances internally to the Mine Manager as appropriate 

• Consultation during the review process with relevant stakeholders and distributing this 
DMMP 

• Reviewing this DMMP 

TAC Members • Assistance with the development of this DMMP, including: 

• Review of draft Gouldian Finch Monitoring and Mitigation Programme 

• Provision of advice for mitigation strategies and monitoring requirements 
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9 PROGRAMME REVIEW 

In accordance with the Gouldian Finch Monitoring and Mitigation Programme, an annual audit, review and 
reporting of the effectiveness of monitoring, mitigation measures, remedial actions, operating controls and 
implementation of any required improvements to management conditions will be conducted under the 
guidance of an endorsed Gouldian Finch expert.  This process will enable the results of all the relevant 
monitoring programmes to be assessed against the measured dust levels.  Based on this analysis, the 
appropriateness of the dust threshold values and short-term trigger levels will be reviewed and confirmed.  

This DMMP will be reviewed after the completion of baseline surveys and then every two years, or in the 
event that the following occur: 

• Stakeholders raise issues that are agreed to necessitate a review; 

• There are changes to the management requirements (e.g. a new monitoring site is established, or if there 
are changes to related approvals); 

• Where unpredicted impacts or consequences have required implementation of contingency actions under 
this plan; and 

• Monitoring, incident, or audit processes demonstrate that a review is warranted. 

Any amendments to the DMMP will be undertaken in consultation with relevant stakeholders. 
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10 ABBREVIATIONS 

°  degrees 

°C  degrees Celsius 

%  percent 

AWS  Automatic Weather Station 

BAM  Beta-Attenuation Monitor 

DLRM  Department of Land Resource Management 

DoE  Commonwealth Department of the Environment  

EIS  Environmental Impact Statement 

EPA  Environment Protection Authority 

EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 1999 

g/m2/month grams per square metre per month 

Hpa  hectopascals 

km  kilometre 

m/s  metres per second 

NATA  National Association of Testing Authorities, Australia 

NT  Northern Territory 

PM2.5  Particulate Matter up to 2.5 micrometers in size 

PM10  Particulate Matter up to 10 micrometers in size 

TAC  Technical Advisory Committee 

TSP  Total Suspended Particulate 

µg/m3  micrograms per cubic metre 

Vista Gold Vista Gold Australia Pty Ltd 

W/m2  Watts per square metre 
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Current guidelines for ambient particulate concentrations and dust deposition rates have been developed to 
address potential human health and nuisance impacts in residential areas and are not directly relevant to 
impacts on birds or the environmental surrounding the Mt Todd Project.   

Detailed analysis has therefore been performed to derive project specific thresholds based on the Mt Todd 
Project baseline monitoring data available to date, monitoring data from Darwin, and historic data from Ranger 
Uranium Mine.  These are all areas where there are known populations of successfully breeding Gouldian 
finches.  It follows that the Gouldian Finch population in Yinberrie Hills should be able to tolerate similar 
conditions. 

The methodology used to derive project-specific dust threshold values to be used as compliance targets for the 
operational phase of the Mt Todd Gold Mine is outlined below.  These thresholds will be reviewed and revised 
(if required) at the completion of the baseline monitoring programme when the full baseline dataset is available.  
The dust threshold values have been developed based on: 

• An analysis of the 11.5 months (December 2015 to November 2016) of PM10 monitoring data from the 
preliminary baseline monitoring undertaken at the two initial monitoring locations; 

• An analysis of the first 22 months (July 2017 to April 2019) of PM10 monitoring data available at the 
time of writing from the current baseline monitoring programme at three monitoring locations; 

• A review of dust deposition monitoring data collected over a 12-month period (August 2017 to July 
2018) during the current baseline monitoring programme at ten monitoring locations; 

• A comparison of the Mt Todd Mine baseline data against data recorded in Darwin over the same 
periods, where captive and wild finch populations are known to be present; and 

• A review of TSP monitoring data collected over a 26-year period at the Ranger Uranium Mine, during 
which time both wild populations of finches and a viable and healthy captive breeding population of 
Gouldian Finches were known to be present. 

NTEPA PM10 Monitoring Data - Darwin 

Aside from the baseline air quality monitoring network initially installed at the site in December 2015 by Vista 
Gold, the nearest air quality monitoring stations recording ambient concentrations of particulate matter are the 
NT EPA monitoring stations located at Palmerston and Winnellie in Darwin, 240 km from the Mt Todd Gold Mine.  
While these monitoring sites are a significant distance from the Mt Todd Gold Mine, they provide long term 
information on PM10 concentrations in a region where captive and wild finch populations are known to be 
present. 

A summary of the PM10 data collected by the Palmerston and Winnellie monitoring stations from January 2012 
to May 2019 is shown in Figure A1.  Table A1 presents a summary of key statistics. 

The data show a strong seasonal dependence, with ambient particulate concentrations dropping significantly 
during the wet season (November to February) and remaining low during the start of the dry season until around 
May.  For example, the measured 24-hour average PM10 concentrations generally peak at around 70 µg/m3 in 
the dry season and drop to around 5 µg/m3 in the wet season. 
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Figure A1 PM10 Monitoring Data – Darwin (2012-2019) 
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Table A1 Statistical Analysis – Darwin PM10 Monitoring Data (2012 – 2019) 

Statistic 
Palmerston (µg/m3) Winnellie (µg/m3) 

All Data 
(µg/m3) 

2012 2013 2014 2015 2016 2017 2018 20191 2012 2013 2014 2015 2016 2017 2018 20191  

24-Hour Averages 

Maximum 24-hour average 71 72 52 61 70 59 143 85 66 58 73 108 52 54 78 85 143 

90th %ile 24-hour average 45 34 35 31 26 34 35 23 37 31 38 34 27 28 27 22 34 

70th %ile 24-hour average 34 26 26 24 17 24 25 15 29 24 27 27 19 19 16 12 23 

50th %ile 24-hour average 23 19 20 19 13 17 17 12 24 19 20 21 15 13 10 10 17 

% time 24-hour >40 µg/m3 21 2.8 5.3 3.2 1.8 6.0 5.4 3.1 5.4 3.6 8.6 4.8 1.7 1.3 3.2 3.3 5.2 

% time 24-hour >50 µg/m3 6.9 0.6 0.7 0.9 0.6 2.0 1.4 0.8 1.3 1.1 1.0 1.4 0.3 0.7 1.5 2.5 1.5 

% time 24-hour >60 µg/m3 2.1 0.6 0.0 0.3 0.6 0.0 0.9 0.8 0.7 0.0 0.3 0.8 0.0 0.0 0.9 0.8 0.5 

Annual average 26 20 21 20 15 20 20 15 25 20 22 22 16 15 13 13 19 

Breeding Season 

Breeding season average  28 25 21 20 18 23 25 15 31 25 24 24 18 17 16 16 21.4 

% time 24-hour >40 µg/m3 24 4.7 8.0 4.5 3.8 10.6 10.3 5.3 9 8.5 14.9 6.5 3.3 2.4 4.5 5.9 8.2 

% time 24-hour >50 µg/m3 8.3 0.9 1.1 1.1 1.3 3.9 2.9 1.3 6.1 2.5 1.9 1.6 0.5 1.2 2.3 4.4 2.4 

% time 24-hour >60 µg/m3 2.8 0.9 0.0 0.6 1.3 0.0 1.7 1.3 3.0 0.0 0.6 1.1 0.0 0.0 1.1 1.5 0.9 

1 Up to 18 May 2019. 
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Mt Todd Baseline Monitoring Programme 

Preliminary Baseline Monitoring Programme (2015-2017) – PM10 

The 20 months (December 2015 – July 2017) of PM10 monitoring data from the Mt Todd preliminary baseline 
monitoring programme are presented in Figure A2 to Figure A4 along with the data recorded in Darwin over the 
same period.  Note that 24-hour averages are only calculated for those days which reported 75% or greater data 
capture, in accordance with the National Environment Protection (Ambient Air Quality) Measure (NEPM (AAQ)). 

The monitor at the “House” monitoring site was relocated to “Bore 6” on 22 June 2016 due to concerns that the 
adjacent road at the House monitoring site was impacting on the results.  The 24-hour average concentrations 
recorded at the Bore 6 and Yinberrie Hills monitoring sites have been consistently similar aside from one day in 
August 2016 and a few days in late October 2016, indicating that neither site is being regularly affected by any 
localised sources of dust.  Key statistics for the two sites are presented in Table A2 and compared with Darwin 
over the same period.  The statistics show that the 70th percentile, 50th percentile and average PM10 
concentrations recorded at the two sites were similar, and less than those recorded at the Darwin sites. Note 
there is insufficient data capture to calculate annual averages for Bore 6 or Yinberrie Hills. 

The data presented in Figure A2 to Figure A4 indicate that the existing Gouldian finch population in Yinberrie 
Hills is successfully breeding and foraging in an area where 24-hour PM10 concentrations generally range from 5 
– 19 µg/m3 (based on 10 and 90 percentile values), with isolated peak events up to 100 µg/m3 recorded as a 24-
hour average.     

The data also indicates that baseline 24-hour average PM10 concentrations at the Mt Todd Project are typically 
around 5 µg/m3 lower than the levels being recorded in Darwin.  For example, during the 2016 and 2017 
breeding seasons (i.e. from 1 March to 31 August) the average PM10 concentration recorded at Mt Todd was 
12.0 µg/m3, compared to 20.9 µg/m3 and 17.9 µg/m3 at Palmerston and Winnellie respectively. 

24-hour average PM10 concentrations above 60 µ/m3 were recorded by the Mt Todd Project preliminary baseline 
monitoring programme 0.5% of the time based on the combined measurements at the Yinberrie Hills and Bore 
6 sites (this increases to 0.8% of the time if data from the House monitoring site is included, however these 
readings may have been impacted by a nearby road).  Table A2 shows that concentrations above 60 µg/m3 were 
recorded at Palmerston and Winnellie less than 0.3% of the time during the preliminary baseline monitoring 
period. 
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Figure A2 24-Hour Average PM10 Concentrations Recorded at Mt Todd Compared to Winnellie and Palmerston (November 2015 – June 2016) 
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Figure A3 24-Hour Average PM10 Concentrations Recorded at Mt Todd Compared to Winnellie and Palmerston (June 2016 – December 2016) 
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Figure A4   24-Hour Average PM10 Concentrations Recorded at Mt Todd Compared to Winellie and Palmerston (January 2017 – August 2017) 
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Table A2 Preliminary On-Site PM10 Monitoring Data Statistics (2015-2017) 

Statistic Yinberrie Hills Bore 6 Palmerston Winnellie 

1-hour data capture (%) 48 84 N/A N/A 

Annual Average (µg/m3) -* -* -* -* 

Number of records (days; >=75% data capture) 274 296 620 588 

Maximum 24-hour average (µg/m3) 77 101 70.3 53.8 

90th %ile 24-hour average (µg/m3) 17.2 19.0 30.8 27.7 

70th %ile 24-hour average (µg/m3) 11.3 13.0 20.2 20.3 

50th %ile 24-hour average (µg/m3) 9.3 10.6 14.6 15.4 

10th %ile 24-hour average (µg/m3) 5.3 6.8 8.1 7.7 

Breeding Season Average (µg/m3) 10.7 13.2 20.9 17.9 

% time 24-hour average >40 µg/m3 0.4 1.0 4.0 1.7 

% time 24-hour average >50 µg/m3 0.4 0.7 1.5 0.5 

% time 24-hour average >60 µg/m3 0.4 0.7 0.3 0.0 

* Insufficient data capture. 

Current Baseline Monitoring Programme – PM10 (2017 – 2019) 

The first 22 months (July 2018 – May 2019) PM10 of monitoring data from the current Mt Todd Project baseline 
monitoring programme are presented in Figure A5 to Figure A8, along with the data recorded in Darwin over 
the same period.  

Key statistics for the three sites are presented in Table A3 and compared with Darwin over the same period.  
The statistics show that the 70th percentile, 50th percentile and average PM10 concentrations recorded at the 
three Mt Todd Project baseline monitoring sites over this period were similar to or slightly higher than the data 
recorded in Darwin during the wet season but were often significantly lower than the Darwin data during the 
dry season. 

Consistent with the preliminary baseline monitoring, the data presented indicate that the existing Gouldian finch 
population in Yinberrie Hills is successfully breeding and foraging in an area where 24-hour PM10 concentrations 
generally range from 5 – 20 µg/m3 (based on 10 and 90 percentile values), with isolated peak events over 
100 µg/m3 recorded as a 24-hour average.    

The data also indicate that existing baseline 24-hour average PM10 concentrations at the Mt Todd Project are 
typically 5 µg/m3 lower than the levels being recorded in Darwin.  For example, during the breeding season the 
average PM10 concentration recorded at Mt Todd was 15 µg/m3, compared to 19.7 µg/m3 in Darwin. 

To date, 24-hour average PM10 concentrations above 60 µ/m3 have been recorded by the Mt Todd Mine current 
baseline monitoring programme 0.7% of the time based on the combined measurements at the three 
monitoring locations.   

Table A3 shows that concentrations above 60 µg/m3 were recorded at either Palmerston or Winnellie up to 0.6% 
of the time during the current baseline monitoring period. 
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Figure A5 24-Hour Average PM10 Concentrations Recorded at Mt Todd Compared to Winnellie and Palmerston (July 2017 – December 2018) 
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Figure A6 24-Hour Average PM10 Concentrations Recorded at Mt Todd Compared to Winnellie and Palmerston (January 2018 – June 2018) 
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Figure A7 24-Hour Average PM10 Concentrations Recorded at Mt Todd Compared to Winnellie and Palmerston (July 2018 – December 2018) 
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Figure A8 24-Hour Average PM10 Concentrations Recorded at Mt Todd Compared to Winnellie and Palmerston (January 2019 – May 2019) 
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Table A3 On-Site PM10 Monitoring Data Statistics (2017 – 2019) 

Statistic BAM1 BAM2 BAM3 Palmerston Winnellie 

1-hour data capture (%) 85 56 92 N/A N/A 

Annual Average – 2018 (µg/m3) -* -* 17 20 13 

Number of records (days; >=75% data capture) 548 318 608 630 619 

Maximum 24-hour average (µg/m3) 134 36.1 105 143 84.6 

90th %ile 24-hour average (µg/m3) 21.4 20.1 25.1 33.7 25.0 

70th %ile 24-hour average (µg/m3) 14.3 13.6 18.0 22.7 15.8 

50th %ile 24-hour average (µg/m3) 10.9 10.4 14.9 15.1 10.6 

10th %ile 24-hour average (µg/m3) 6.1 5.2 9.3 7.8 4.1 

Breeding Season Average (µg/m3) 14.9 11.7 18.5 23.0 16.5 

% time 24-hour average >40 µg/m3 2.6 0.0 2.5 4.6 2.1 

% time 24-hour average >50 µg/m3 1.5 0.0 1.6 1.1 1.1 

% time 24-hour average >60 µg/m3 0.9 0.0 1.0 0.6 0.6 

* Insufficient data capture. 

Current Baseline Monitoring Programme – Dust Deposition 

The first 12 months of dust deposition monitoring data from the current Mt Todd Project baseline monitoring 
programme (August 2017 – July 2018) are presented in Figure A9.  The data indicates broad variation in the dust 
deposition rates recorded by the dust deposition gauges (DGGs), both between monitoring locations and 
between monitoring periods, including peaks in the both the dry and wet seasons.   

Key statistics for the ten monitoring locations are presented in Table A4.  The lowest maximum deposition rate 
was recorded by DDG8 to the north of the site; the greatest maximum deposition rate was recorded to the south 
of the site by DDG9.   

Further comparison between the locations for each month are provided in Table A5.  The maximum difference 
in deposition rates between monitoring locations occurred in March 2018 with 12.9 g/m2/month reported for 
DDG9 and 0.17 g/m2/month reported for DDG4.  March also reported the maximum difference between the 90th 
percentile result and 10th percentile result, with a difference of 7.0 g/m2/month. 
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Figure A9 Monthly Average Dust Deposition Rate Recorded at Mt Todd (August 2017 – July 2018) 
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Table A4 Dust Deposition Monitoring Data – Key Statistics 

Monitoring Site 
Maximum 

(g/m2/month) 
90th %ile 

(g/m2/month) 
70th %ile 

(g/m2/month) 
50th %ile 

(g/m2/month) 
10th %ile 

(g/m2/month) 

DDG1 4.1 2.3 2.5 1.7 0.2 

DDG2 7.7 5.2 5.0 2.5 0.2 

DDG3 5.1 2.6 2.5 1.8 0.3 

DDG4 2.3 2.1 2.0 1.2 0.3 

DDG5 4.7 4.0 4.0 1.0 0.2 

DDG6 1.6 1.5 1.5 1.3 0.2 

DDG7 6.5 1.3 1.3 1.1 0.6 

DDG8 1.5 1.4 1.5 1.2 0.5 

DDG9 12.9 3.2 4.3 1.6 0.4 

DDG10 4.1 3.3 3.5 1.9 0.3 

Table A5 Dust Deposition Monitoring Data – Analysis of Data Variability 

Monitoring Period 
Average  

(g/m2/month) 
Difference: maximum – minimum 

(g/m2/month) 
Difference: 90th %ile – 10th %ile 

(g/m2/month) 

Aug-2017 1.1 2.5 2.4 

Sep-2017 1.1 3.6 1.5 

Oct-2017 3.3 6.9 4.6 

Nov-2017 2.4 4.4 3.8 

Dec-2017 1.9 2.5 1.9 

Jan-2018 1.5 1.8 1.4 

Feb-2018 0.3 0.2 0.2 

Mar-2018 2.7 12.8 7.0 

Apr-2018 1.3 2.0 1.5 

May-2018 0.7 1.2 0.9 

Jun-2018 0.4 1.1 0.5 

Jul-2018 0.5 1.1 0.8 

7-Day Rolling Average PM10 Monitoring Data  

In developing ambient particulate thresholds for the Mt Todd Project suitable for protecting the nearby finch 
populations, ambient Total Suspended Particulate (TSP) concentration data recorded at the Ranger Uranium 
Mine over the 26-year period from 1980 to 2006 was reviewed.  An aviary housing a breeding population of 
finches was located at the Ranger Uranium Mine during this period and the data was therefore considered to 
be useful in assessing dust levels that would be tolerated by the finches.   
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The sampling period for these measurements ranged from 1 – 15 days, with most samples (52%) collected over 
a 7- or 8-day sampling period.  An extended sampling period (compared to the standard 24-hour period for TSP 
monitoring) was used to collect a sufficiently large sample of particulate matter for subsequent radiation 
analysis.  A plot showing the impact of the sampling duration on the measured TSP concentrations is shown in 
Figure A10.  As would be expected, the shorter sampling periods gave the highest TSP concentrations.  The 7-
day average TSP concentrations (108 samples, representing 35% of all samples) ranged from 1.8 – 71.3 µg/m3.   

Figure A10 Ranger Uranium Mine East TSP Data – Plot of Sampling Period versus TSP Concentration 

 

The peak TSP concentration of 71.3 µg/m3 shown in Figure A10 for a 7-day average, is estimated to be equivalent 
to a peak 7-day average PM10 concentration of 36 µg/m3 based on an assumed PM10/TSP ratio of 50%.  This 
PM10/TSP ratio is taken from a 2-year baseline monitoring programme performed in Broken Hill, where the 
median PM10/TSP ratio was 47% and the mean was 52% (Broken Hill Operations Pty Ltd – Air Quality Monitoring 
Program, 2012).  Environmental factors relevant to the ambient PM10/TSP ratio such as surrounding land use, 
predominant particulate sources etc in Broken Hill are expected to be comparable to Mt Todd, hence a ratio of 
50% is concluded to be representative. 

Based on the above, a 7-day average PM10 threshold value of 36 µg/m3 was initially proposed for the Mt Todd 
Gold Mine.  Now that there is a comprehensive set of data available from the Mt Todd Gold Mine baseline 
monitoring programme, 7-day average PM10 concentrations recorded by the BAMs have been analysed to 
provide an updated 7-day average PM10 threshold value for use in the DMMP.  This analysis is provided below. 

The rolling 7-day average PM10 concentrations recorded during the preliminary (Yinberrie Hills and Bore 6) and 
current (BAM1, BAM2 and BAM3) baseline monitoring programmes are shown in Figure A11 and Figure A12. 
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  The 7-day average PM10 concentrations recorded to date in the vicinity of the mine site typically range from 7 
– 23 µg/m3 (based on 10th and 90th percentile values) and are comparable to the 7-day average PM10 
concentrations recorded in Darwin, where captive and wild finch populations are known to be present.  Figure 
A11 and Figure A12 indicate that the 7-day average concentration recorded in Darwin peaks at just under 
43 µg/m3.  Two events with peaks of over 55 µg/m3 were recorded at Mt Todd between December 2015 and 
April 2019. 
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Figure A11 Mt Todd Baseline – Rolling 7 Day Average PM10 
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Figure A12 Mt Todd Baseline – Rolling 7 Day Average PM10 
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PROJECT-SPECIFIC DUST THRESHOLD VALUES 

The data analysis detailed above suggests that the Gouldian Finch population in Yinberrie Hills should be able to 
tolerate: 

• Annual average PM10 concentrations of 20 µg/m3 

This is based on monitoring data from Palmerston and Winellie in Darwin, where annual average 
concentrations of 20 µg/m3 or higher were recorded at both sites over the seven years from 2012 to 
2018.  

• 24-hour average PM10 concentrations up to 60 µg/m3, with exceedances of this threshold permitted 
up to 3% of the time (11 days per year) 

This is based on monitoring data from Mt Todd, where 24-hour average concentrations of 60 µg/m3 or 
higher were recorded on several occasions during the baseline monitoring to date, but on average less 
than 1% (2 days) during the breeding period.  An allowable frequency of exceedance of 3% reflects the 
frequency of 24-hour average concentrations above 60 µg/m3 recorded in Darwin, which ranges up to 
3% per annum.  The current baseline monitoring programme indicates that 24-hour PM10 
concentrations at the monitoring sites have exceeded 60 µg/m3 up to 7 days per year. 

• Maximum 7-day average PM10 concentrations of 40 µg/m3 with exceedances of this threshold 
permitted up to 3% of the time (11 days per year) 

This is based on monitoring data from and Palmerston and Winellie in Darwin, where a peak 7-day 
rolling average concentration of 43 µg/m3 was recorded on one occasion during the period of baseline 
monitoring performed to date.  The baseline monitoring data from Mt Todd shows events where the 
rolling 7-day average concentration has exceeded 40 µg/m3 on 1.7% of the time. 

A project-specific dust deposition threshold value has not been nominated at this stage as the results of the 
baseline dust deposition monitoring programme to date indicate broad spatial and temporal variation making 
such a determination difficult.  The dust monitoring data will be used in conjunction with the finch health and 
vegetation surveys to assess whether elevated dust deposition rates may be  associated with any measured 
impacts on plant or bird health.  In the interim, the DMMP refers to the Queensland Department of Environment 
and Science Guideline: Model Mining Conditions (‘Model Mining Conditions’) target rate of 120 mg/m2/day, 
equivalent to 3.6 g/m2/month / OR the EPA Victoria Protocol for Environmental Management Mining and 
Extractive Industries (‘Mining PEM’) criterion of 4 g/m2/month as being appropriate for dust management 
purposes.  To date, 93% of the dust deposition results to date are less than 4g/m2/month, with exceedances 
recorded during three months of the year. 
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A detailed atmospheric dispersion modelling study1 was performed as part of the Mt Todd Gold Mine 
approvals process to predict worst-case PM10 concentrations within the Yinberrie Hills in areas where the 
Gouldian Finch is present due to emissions from the Mt Todd Gold Mine.  This modelling study used published 
dust emission factors to estimate dust emissions from operational activities, taking into account proposed dust 
mitigation measures where dust control factors are available in the literature.  The locations and estimated 
emission rates of each significant dust source associated with the proposed operational activities were then 
input into the CALPUFF dispersion model, along with the site-representative 1-year meteorological data set 
based on 2014 observed weather data.  The CALPUFF model was then used to predict the incremental PM10 
concentrations that would occur due to these estimated emissions under the meteorological conditions 
modelled. 

The results from the worst-case operational year investigated in the modelling study, Year 3 operations, are 
presented below to provide an assessment of the predicted level of compliance with the PM10 thresholds 
derived as part of the DMMP for the Mt Todd Gold Mine.  In reviewing the findings of this analysis, it should be 
noted that: 

• The modelling was performed using a meteorological dataset based on 2014 observational data for the 
study area.  The following analysis of potential cumulative impacts has included the use of the 2018 
measured baseline monitoring data presented in the main report.  The meteorological conditions 
associated with the two datasets are therefore different, however air quality criteria associated with 7-day 
averages, or even 24-hour averages, will be less sensitive to meteorological factors compared to 1-hour 
averages.  Use of the two datasets is therefore considered to provide a useful indication of potential 
cumulative impacts. 

• The estimation of fugitive dust emissions from mines is subject to uncertainties associated with the use of 
published emission factors and control factors based on data from other sites and regions.  Site-specific 
factors, such as the dust generating potential of soils at the site (i.e. silt content, moisture content etc), the 
effectiveness with which controls are applied, the construction and maintenance of haul roads have the 
potential to affect the dust emission rates at a given site.  To address this uncertainty, conservative 
assumptions were made in the modelling and the predicted incremental impacts due to the mine 
operations are expected to overestimate actual impacts. 

• This analysis is based on the worst-case operational year (Year 3) investigated in the modelling study, 
when dust generating activities such as hauling are assumed to be at their maximum operations.  The 
impacts predicted for other stages of the mine life are lower than that predicted for Year 3. 

• Not all dust controls proposed to be applied at Mt Todd Gold Mine have published emission factors, hence 
they could not all be accounted for in the modelling.  This includes the Reactive Dust Management 
Strategy outlined in the DMMP.  The objective of the Reactive Dust Management Strategy is to reduce 
impacts predicted by the modelling by targeting additional dust control measures during periods when 
high PM10 concentrations are being measured by the ambient air quality monitoring network.  

Cumulative 7-day average PM10 concentrations (i.e. mine impact plus measured baseline(background) 
concentrations) were predicted at three locations within the Gouldian Finch breeding area, referred to as 
receptors R1, R3 and R10.  The locations of these receptors are shown in Figure B1. 
  

 
1 SLR. 2015b. Mt. Todd Gold Mine: Air Quality Impact Assessment.  SLR Consulting Australia 



!5

!5!5

Wes

t Creek Burrell Creek

Wes
t Cr

eek
Dive

rsio
n

West C reek

Phillips Creek

Batman Creek
Hors

eshoe Cre
e k

Stow Creek

Edith River

*ED
ITH 

FALL
S

*WERENBUN

*MTTODD

R10

R3R1

185000 190000

843
000

0
843

500
0

844
000

0

H:
\P

roj
ec

ts-
SL

R\
61

0-S
rvS

YD
\68

0-D
RW

\68
0.1

05
33

 Vi
sta

 G
old

 G
FM

P\S
LR

68
0.1

05
33

 F0
6 L

oc
ati

on
 of

 D
us

t d
ep

os
itio

n g
ua

ge
s.m

xd

0 0.5 1 1.5 2
km

LEGEND
!5 Modelled Receptor Locations

Roads / Tracks
Site Hydrology I

Modelled Receptor Locations 
FIGURE B1

680.10533
30-May-2019

GDA 1994 MGA Zone 53

www.slrconsultingaustralia.com.au

Sheet Size : A3

PH: 61 2 4037 3200

Scale:1:40,000



Vista Gold Australia Pty Ltd 
Mt Todd Project 
Dust Monitoring and Mitigation Program 

SLR Ref No: 680.10533-DMMP-R06-Appendix B.docx 
May 2019 

APPENDIX B 
Dispersion Modelling – Predicted PM10 Impacts 

 

 

 Page 3  
 

Figure B2 to Figure B4 present these cumulative 7-day average PM10 concentrations based on the following: 

• The background 7-day average PM10 concentrations (rolling daily average) based on the average 
concentration recorded over the previous 7 days at the BAM1, BAM2 and BAM3 baseline air quality 
monitoring locations during 2018 (dark green bars).  This is considered an appropriate approach (as 
opposed to using the maximum for example) given that the data are being used as a measure of regional 
background levels. 

• The incremental 7-day average PM10 concentration predicted by the modelling for Year 3 operations based 
on 2014 meteorological data (light green bars) at the relevant receptor (R1, R3 or R10) added on top of the 
background concentration. 

• The 7-day average PM10 concentration recorded in Darwin on the same day of the year during 2018 (blue 
solid line). 

Figure B2 to Figure B4 indicate the following: 

• The incremental impacts predicted at R1, located at the southwestern-most extent of identified 
historic Gouldian Finch nesting sites, are minimal compared to current measured background levels.  
12 additional exceedances of the project-specific 7-day average maximum PM10 threshold limit of 
40µg/m3 are predicted to occur in April/May due to the incremental impacts of mining operations 
(i.e. increases from 3 days to 15 days of exceedances per year). 

• Incremental impacts predicted at R3 are more significant and 33 exceedances of the project-specific 
maximum 7-day average threshold of 40 µg/m3 are predicted, occurring in April/May, August and 
September. Receptor R3 is located near the south-eastern end of the area of identified historic 
Gouldian Finch nesting sites. 

• The incremental impacts predicted at R10 are the greatest of the three receptors investigated, 
however the cumulative impacts are similar to R3.  Cumulative PM10 concentrations are predicted to 
exceed the project-specific maximum 7-day average threshold of 40 µg/m3 during April May, August 
and September.  Receptor R10 is centrally located within the area of identified historic Gouldian 
Finch nesting sites. 

A summary of the predicted cumulative impacts (as shown in Figure B2 to Figure B4) compared to the Project-
specific PM10 thresholds is provided in Table B1.  The analysis shows that there are areas within the historic 
Gouldian Finch nesting site area that are predicted to exceed the PM10 threshold values derived for the 
Project.  As discussed above, the dispersion modelling study and cumulative impact analysis include a number 
of conservative assumptions and are expected to over-predict actual impacts.  The analysis also does not 
account for the impacts of the Reactive Dust Management Strategy outlined in the DMMP to minimise dust 
emissions.  This Reactive Dust Management Strategy includes a number of trigger levels to initiate actions to 
reduce dust emissions if elevated PM10 levels start to be recorded that have a potential to result in an 
exceedance of the Project-specific dust threshold values.  Through this approach, it is anticipated that the 
exceedances shown in Table B1 can be prevented from occurring. 
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Table B1 Predicted Performance Against Project-Specific Dust Threshold for PM10 (Year 3 Operations) 

Performance Criteria Predicted Cumulative Impacts 

R1 R3 R10 

Annual average limit of 20 µg/m3 17.9 µg/m3 25.2 µg/m3 26.6 µg/m3 

Maximum of 11 days above 60 µg/m3 (24-hour 
average) per year 

0 day 2 days 7 days 

7-day average limit of 40 µg/m3 Exceeded 4.1% of 
the time 

Exceeded 9.0% of 
the time 

Exceeded 12% of 
the time 
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Figure B2 Receptor R1 - Cumulative 7-Day Average PM10 Concentrations Predicted in the Yinberrie Hills (Year 3) 
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Figure B3 Receptor 3 - Cumulative 7-Day Average PM10 Concentrations Predicted in the Yinberrie Hills (Year 3) 
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Figure B4 Receptor 10 - Cumulative 7-Day Average PM10 Concentrations Predicted in the Yinberrie Hills (Year 3) 
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To develop short-term trigger levels for the Reactive Dust Management Strategy, PM10 dispersion modelling 
predictions for future mine operations have been analysed to examine the relationships between the peak 1-
hour average concentrations and the 24-hour average concentrations, focussing on days when high 24-hour 
average PM10 concentrations are predicted at locations within the finch habitat.  The peak to mean ratios 
(1hour/24hour) in the baseline PM10 data collected to date has also been examined. 

The relationship between both the measured (baseline) and predicted (incremental impact) 24-hour average 
PM10 concentrations and the peak 1-hour average concentrations during that 24-hour period are shown in 
Figure C1.  This plot indicates that when the peak 1-hour average PM10 concentration is below 200 µg/m3, then 
the 24-hour average should be below 60 µg/m3 (i.e. a peak to mean ratio of 200/60 or 3.33), with 98.6% of all 
data lying within these bounds (2015 data points out of 2041).  There are only 8 data points (0.4%) with the 
peak 1-hour average exceeding 200 µg/m3 and the 24-hour average above 60 µg/m3 and six data points with a 
peak 1-hour average above 200 µg/m3 but the 24-hour average is still below 60 µg/m3. 

Based on this analysis, a trigger level (the “Action II trigger level) of 60 µg/m3 as a 1-hour average is considered 
to be conservative, yet not impractical for mine operations. 

Figure C1 Peak to Mean Comparison for Measured and Predicated PM10 Concentrations 
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As a protective measure, an interim trigger level (“Action I”) has been set at a lower level to alert the mine to 
increasing short term concentrations which would prompt a review of the dust management measures and 
meteorological conditions to confirm that all standard practices are being followed, and to increase/relocate 
watering where required based on visible dust etc.  It is noted that even if the increased PM10 concentrations 
are concluded to be due to elevated background levels rather than emissions from the mine, steps should still 
be taken to minimise the additional incremental impacts from the mine where possible.   

An exceedance of the Action II trigger level would require more direct action to reduce dust levels, e.g. 
assessing whether activities need to be temporarily stopped or relocated until conditions improve. 

An alert level has also been nominated at which point mine management would review the wind directions etc 
and determine if the dust is from the mine or a background issue and become alert to any further increase 
that may require action. 

The 1-hour average trigger levels forest based on the 24-hour average PM10 criterion of 60 µg/m3 are provided 
in Table C1. 

Table C1 Trigger Levels 

Alert 130 µg/m3 Alert level is the half-point between the threshold of 60 µg/m3 and Action II trigger level 

Action I 165 µg/m3  Action I trigger level is the half-point between Alert and Action II trigger level 

Action II 200 µg/m3  Action II trigger level is based on the minimum P/M ratio of 3.33 

As an indication of the potential frequency of these trigger levels being exceeded, the cumulative 1-hour 
average PM10 concentrations predicted at R10 for Year 3 operations exceed: 

• 130 µg/m3 on 147 hours of the year; 

• 165 µg/m3 on 52 hours of the year; and 

• 200 µg/m3 on 21 hours of the year. 
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