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Executive Summary  
 
ALS was engaged by the Department of Jobs, Precincts and Regions (DJPR) to undertake dust monitoring 
at the former Kangaroo Flat Mine from the start of January 2021. This report provides results and analysis 
of data collected from sampling in Q1 2022 for the Kangaroo Flat Mine site.  
 
In April 2021, Earth Resources Regulation (ERR) inherited the responsibility for care and maintenance and 
rehabilitation of the former Bendigo Gold Mine sites, as its operator, Kralcopic Pty Ltd went into liquidation. 
Prior to inheriting this responsibility, ERR engaged ALS to undertake depositional dust monitoring at the 
former Bendigo Mine sites, i.e. Kangaroo Flat and Woodvale, to proactively address ongoing community 
concerns relating to dust.  
 
This report analyses the data gathered in Q1 2022 for the Kangaroo Flat Mine site by comparing the levels 
to accepted standards (where available) and previous dust monitoring results. The results of dust 
monitoring in the first half of 2021 were published in a report by CDM Smith. During Q3 and Q4, ALS 
completed the collection of samples/monitoring, analysis of lab results (Springvale ALS Laboratory - NATA 
accredited) and drafted the dust monitoring reports.   
 
The Kangaroo Flat Mine site (including dust monitoring sites) is located approximately 4 km south from 
the centre of Bendigo. The Kangaroo Flat Mine site includes:  
 

• fine tailings dam currently covered in dust suppression polymer 
• course tailings dam which has been covered with waste rock  
• two water dams which capture rainwater  
• various other smaller ponds for stormwater management.  

 
This site is currently under care and maintenance. To keep dust levels down, ERR is applying a range of 
dust control measures at the site, including applying water and dust suppression polymer and ensuring 
vegetation cover. Daily inspections during business days are carried out to make sure that dust levels are 
kept minimised.  
 
To maintain continuity and comparability of data, monitoring was undertaken at the same locations, and 
a similar methodology and analysis process was followed in this report as done before. 
 
The original scope of dust monitoring at Kangaroo Flat was to operate and maintain four depositional dust 
gauges. ERR has since asked ALS to add a further monitoring site for the purpose gathering background 
data. Data from this control site will be used for comparative background analysis. 
 
The purpose of dust monitoring is to check that dust issues are being minimised and managed effectively 
including testing the effectiveness of dust control measures. Another objective of the dust monitoring 
program at Kangaroo Flat is to gather baseline data ahead of rehabilitation works. These results will inform 
decision making on dust control measures required during site rehabilitation, to ensure works meet air 
quality standards (where available).  
 
The results for Q1 2022 were consistent to previous results recorded by ALS and published in the CDM 
Smith Report for the first half of 2021, ALS Reports for Q3 and Q4 2021. 
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As done previously in the CDM Smith Report, the following questions are answered for Q1 2022:  
 
• Did the dust deposition rates recorded in Q1 2022, exceed the adopted dust deposition criteria of 

4 g/m2/month, measured as Total Insoluble Matter (TIM)? 
 

In Q1 2022, there was no instance where the dust level exceeded over the 4 g/m2/month criteria at 
any of the monitoring sites. 

• Are dust deposition rates recorded in Q1 2022, comparable to available historic results in this area? 
 

Overall results for Q1 2022 were comparable to previous results (Kralcopic Report in 2018, CDM Smith 
Report for the first half of 2021, ALS Reports for Q3 and Q4 of 2021). 
 

• Are arsenic concentrations recorded in deposited dust in Q1 2022, comparable to available historic 
results in this area? 

 
Although there were higher readings for arsenic in the soluble fraction, when these readings were 
used to calculate the total arsenic concentration, the results were 96.6 mg/kg for KF1 in Jan-22 and 
35.8 mg/kg for KF2 in Feb-22 which were both below the 100 mg/kg assessment level from the 
Contaminated Sites Guideline. These results however are higher than the background levels which is 
why it is important for the dust suppression polymer cover to be maintained at the fine tailings dam.    

Barium and manganese were generally within the historical ranges previously recorded, with results being 
comparable and at times lower than 2021 results. 

Continued monitoring at the newly introduced background monitoring location KF5 (BG) will provide 
additional data to which the source data can be compared to, in future reports. Furthermore, ERR has 
confirmed that the focus here is to keep the dust levels minimised, which is why the fines tailings dam 
has been fully covered with dust suppression polymer.   
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1 Introduction 
 
ALS was engaged by the Department of Jobs, Precincts and Regions (DJPR) to undertake dust monitoring 
at the former Kangaroo Flat Mine site from the start of January 2021. This report provides results and 
analysis of data collected from sampling in Q1 2022. ALS undertook the field component of maintaining 
dust gauges and replacing sample containers, as well as laboratory analysis of samples collected. Samples 
were collected on a routine monthly basis from locations specified by DJPR. These locations are displayed 
in Section 3.1, Figure 1 and Figure 2 of this report.  
 

2 Background 
 
In April 2021, ERR inherited the responsibility for care and maintenance and rehabilitation of the former 
Bendigo Gold Mine sites, as its operator, Kralcopic Pty Ltd went into liquidation. Prior to inheriting this 
responsibility, ERR engaged ALS to undertake depositional dust monitoring at the former Bendigo Mine 
sites, i.e. Kangaroo Flat and Woodvale, to proactively address ongoing community concerns relating to 
dust. This report analyses the data gathered in Q1 2022 for the Kangaroo Flat site by comparing the levels 
to accepted standards (where available) and previous dust monitoring results published in:  
 
• ALS report for Q4 2021; 
• ALS report for Q3 2021; 
• CDM Smith report for the first half of 2021; and 
• Kralcopic report for Q4 2018.  
 
The reports listed above are referenced in this document. To maintain continuity and comparability of 
results, this document has been prepared in a similar format to the CDM Smith report.  
 
The Kangaroo Flat Mine is located to the east of Kangaroo Flat, approximately 4 km south from the centre 
of Bendigo. The site includes decommissioned mine tunnels and shafts as well as processing plants and 
tailings dams. The site is currently in care and maintenance. To keep dust levels down, ERR is applying a 
range of dust control measures at the former the Kangaroo Flat Mine site, including applying water and 
dust suppression polymer and ensuring vegetation cover. Daily inspections carried out during business 
days ensure dust levels are minimised.  
 
To maintain continuity and comparability of data, monitoring was undertaken at the same locations as 
done previously, and similar methodology and analysis used. This report builds on the previous results 
and provides baseline information to potentially inform decisions around some aspects of rehabilitation. 
 

2.1 Scope and Objective 
 
The scope of dust monitoring at Kangaroo Flat is to operate and maintain five depositional dust gauges.  
 
All depositional dust gauges except for the background gauge KF5 (BG) are located at their historic 
locations with the following naming conventions since the dates specified below: 
 

• KF1 (W) Jan 2021 
• KF2 (E) Jan 2021 
• KF5 (BG) Sep 2021 

 

• KF3 (N) Jan 2021 
• KF4 (S) Jan 2021 

Laboratory analysis requirements were provided by DJPR and were in line with historical requirements 
during the previous monitoring program to maintain continuity and comparability of results. 
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The purpose of dust monitoring is to check that dust issues are being minimised and managed effectively 
including testing the effectiveness of dust control measures. Another objective of the dust monitoring 
program at Kangaroo Flat is to gather baseline data ahead of rehabilitation works. These results will inform 
decision making on dust control measures required during site rehabilitation to ensure works meet air 
quality standards (where available).  
 
As done previously, the following considerations were included in the assessment of Q1 2022 data: 
 
• Did the dust deposition rates recorded in Q1 2022, exceed the adopted dust deposition criteria of 

4 g/m2/month, measured as Total Insoluble Matter (TIM)? 

• Are dust deposition rates recorded in Q1 2022, comparable to available historic results in this area? 

• Are arsenic concentrations recorded in deposited dust in Q1 2022, comparable to available historic 
results in this area? 

 

2.2 Regulatory Environment 
 
The Environment Protection Authority (EPA) has overarching responsibility for the air quality in Victoria. 
The EPA administers the Environment Protection Act 2017 and the Environment Protection Regulations 
2021 under which Environmental Reference Standards (ERS) and Guidelines are provided. 
 
The purpose of the ERS is to support the protection of human health and the environment from pollution 
and waste by providing benchmarks to assess and report on environmental conditions in the whole or any 
part of Victoria. 
 
The ERS seeks to achieve this purpose by: 
 

(a) identifying environmental values to be achieved or maintained in the whole or any part of Victoria; and 

(b) specifying indicators and objectives to be used to measure, determine or assess whether those 
environmental values are being achieved, maintained or threatened. 

 
The ERS provides guidance, objectives and levels on values where the environment may be impacted and 
incorporates the Ambient Air Quality National Environment Protection Measure (NEPM AAQ). 
 
The main guidance document used for the purpose of this report is EPA Publication 1191 – Protocol for 
Environmental Management – Mining and Extractive Industries (Mining PEM). The criteria in this guidance 
used for this report has been carried over to the EPA’s latest Guideline for Assessing and Minimising Air 
Pollution in Victoria, Publication 1961, February 2022.  
 
Under the new EPA legislation, duty holders have responsibility under the general environmental duty to 
apply controls to eliminate or minimise risks to human health and the environment. This means that the 
primary focus is on applying effective elimination, minimisation and control measures. Monitoring is for 
the purpose of determining the effectiveness of control measures.  
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2.3 What is Dust 
 
Dust is not typically classified according to its composition, but instead on its particle size, as follows: 
 
• Deposited matter - any particles that fall out of suspension in the atmosphere. 
• Total Suspended Particles (TSP) - particles suspended or entrained in the air. Typically, this is particles 

of 30 µm (0.03 mm) equivalent aerodynamic diameter or less. Larger particles tend not to become 
suspended. 

• PM10 - particles 10 µm equivalent aerodynamic diameter or less. 
• PM2.5 - particles 2.5 µm equivalent aerodynamic diameter or less. 
 
Dust particle size is an important consideration influencing dispersion and transport in the atmosphere 
and potential effects on human health. Human activities (e.g. energy use, transport, industrial activities 
etc) can affect the air quality, in particular airborne dust. 
 
Potential sources of dust are:  
 
• natural sources such as dust storms, agricultural dust, bushfires, vegetation, pollen and fungi; and  
• anthropogenic sources such as mines sites, industry, roads and vehicles, construction sites, domestic 

and diffuse sources (CDM Smith, 2021). 
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3 Measurement of Dust 
 

3.1 Site Locations 
 
Locations of depositional dust gauges around the Kangaroo Flat Mine are presented in Figure 1. 

 

Figure 1 - Kangaroo Flat - Monitoring Locations 
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Location of background gauge and image are presented in Figure 2 and Figure 3 below. 

 

Figure 2 - Kangaroo Flat - Control Site Location KF5 (BG) 
 

 

Figure 3 - Kangaroo Flat - Control Site Gauge KF5 (BG) 
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Samples were collected in accordance with the Standard AS/NZS 3580.10.1 - Methods for sampling and 
analysis of ambient air – Determination of particulate matter – Deposited matter – Gravimetric method 
and ALS Dust Sampling and Depositional Dust Gauge Work Procedure MAT-MAP1000 (See Appendix A – 
Supplementary Information). 

ALS Laboratory in Springvale analysed the samples for the following: 
 
• Total deposited matter 
• Total ash content  
• Metals/metalloids, in the soluble, insoluble and ash content fraction of dust. 
 

3.2 Deposited Matter 
 
The Standard (AS/NZS 3580.10.1:2016) sets out a method (used in this report) for sampling particulate 
matter that is deposited from the atmosphere. This Standard also sets out procedures for the gravimetric 
(i.e. by weighing) determination of the mass deposition rate of insoluble/soluble solids, ash/combustible 
matter, and total solids from ambient air.  
 
The method provides an estimate of the mean surface concentration of deposited matter settling from the 
air over a sampling period, typically of one month. Particulate matter deposition rates of 0.1 g/m2/month 
and above may be determined using a monthly sampling period. The sample obtained by the sampling 
procedure specified may be subjected to physical or chemical analysis. 
 
Over a given sampling period, particles that settle from the ambient air are collected in a vessel and 
retained together with any rainwater. The sample is passed through a sieve to remove any extraneous 
matter (e.g. leaves, insects), and the sieved sample containing the deposited matter is transferred to a 
filtration apparatus. The insoluble and soluble materials are separated by filtration, and the mass of the 
dried insoluble solids is gravimetrically determined. 
 
The ash and combustible matter content are determined by loss on ignition of the insoluble solids. Soluble 
solids are determined from the filtrate. The total solids are obtained by the addition of the insoluble solids 
and the soluble solids. The mass deposition rate of deposited matter is then calculated from the mass of 
solids obtained, the funnel cross-sectional area and the exposure period. (AS/NZS 3580.10.1:2016)  
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Figure 4 - Kangaroo Flat - Dust Deposition Gauge KF1 (W) 
 

3.3 Metals/Metalloids Monitoring in Dust 
 
The inclusion of the analysis of metals/metalloids in the dust samples assist in identifying possible sources 
of contamination if present. 

 
Analysis for insoluble matter, soluble matter and ash content was undertaken for the following: 
 

• Arsenic 
• Barium 
• Manganese 
 

It is understood that there are no specific threshold values for metals and metalloids in deposited dust 
either in the former Mining Licence or within the ERS. (CDM Smith, 2021) 
 

3.4 Ash Content 
 
Ash Content is the remaining material after the sample has been combusted in the laboratory. Ash content 
provides an indication of the mineral content (or soil dust) of the sample. The mineral content may be 
attributable to onsite contributions, but may also be attributed to other sources such as agriculture, 
unsealed roads, etc. 
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3.5 Dust Monitoring Standards 
 
Results were compared against relevant dust deposition rate criteria described by EPA Publication 1191 
(2007), as shown below which has been adopted in EPA Publication 1961 (2022): 

 
 

The following points apply to the criteria: 
 

• Results of monitoring should not exceed 4 g/m2/month (no more than 2 g/m2/month above 
background) as a monthly average. 

• The 2 g/m2/month criteria are used when baseline data on deposited dust levels exist, while the 
4 g/m2/month criteria is used when no baseline data exists. 

• The criteria refer to all sources of deposited matter (including sources from mines, agriculture, 
unsealed roads, etc) and cumulative impacts. 

• The criteria states that in some cases, a mine may increase deposited dust levels by up to 
2 g/m2/month. However, the total deposited dust level (including sources from mines, agriculture, 
unsealed roads, etc) must not exceed 4 g/m2/month. 

 
Deposited matter (dust) can be used as an indicator of the effectiveness of site management practices and 
the potential for offsite nuisance (fugitive dust). Deposited dust monitoring, when conducted over a set 
time period, is useful for examining trends and evaluating deviation from long term trends with respect 
to site activities.  
 

3.6 Dust Monitoring Program 
 
The current method of undertaking depositional dust monitoring is considered sufficient as the site is in 
care and maintenance i.e. no new pollution is being introduced to the site from industry. There is a 
considerable body of knowledge about the contamination level at the site, so all that is required at this 
stage is to determine whether this contamination is becoming air borne and becoming a problem to the 
nearby landholders. Depositional dust monitoring provides a range of useful information to be able to 
understand what’s happening at this site and its surrounds.  
 
Depositional dust monitoring can provide the following invaluable information: 
 
• test the effectiveness of dust minimisation, control and management measures  
• identify key problematic sources, or groups of sources on larger more complex sites 
• identify where dust sensitivities may occur 
• characterise temporal or spatial trends 
• metallic/metalloid concentrations useful for considering impacts on nearby community. 
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4 Dust Deposition Results 

4.1 Kangaroo Flat Mine – Q1 2022 
 
Dust deposition analysis results are presented in Table 1 and laboratory results reports are attached in 
Appendix B, all at the end of this document. 
 
Where results were reported as “less than” (<) a specified number (laboratory reporting limit) the number 
reported was adopted for use in the graphical displays. This approach adopts a conservative value for the 
number being reported. 

 

4.1.1 Deposition of Total Insoluble Matter 
 

Total Insoluble Matter (TIM) met the criteria of less than 4 g/m2/month on 15 of 15 measurements during 
Q1 2022. See Figure 5 below. 
 
Throughout Q1 results, none of the readings exceeded the background plus 2 g/m2/month criteria. These 
readings verify the monitored sites are within the requirements for Mining PEM criteria.  
 
Dust deposition rate at site KF5 (BG) was the highest value for the period during March 2022 recording a 
result of 2.4 g/m2/month. When the data from all source monitoring sites were averaged for Q1 2022, an 
average of 1.3 g/m2/month was recorded. This value is below the inferred background level suggested 
within the Mining PEM. Both exceedance criteria (4 g/m2/month and background plus 2 g/m2/month) have 
been considered when reviewing data sets. ALS found no exceedances were recorded during Q1, 2022.  
 

 

Figure 5 - Kangaroo Flat - Total Insoluble Matter (TIM) - Q1 2022 
Red dotted line is the criteria used for the purpose of this report. 
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4.1.2 Mineral Content in Dust 
 

The fraction of dust measured as ash content is displayed below in Figure 6. The values recorded during 
Q1 were generally 0.2 g/m2/month or less. Slightly elevated readings at KF2 (E) (0.3 g/m2/month), KF4 (N) 
(0.4 g/m2/month) during January and KF3 (S) (0.3 g/m2/month) in February were recorded with these 
values at or below historical values. 
 

 

Figure 6 - Kangaroo Flat - Total Ash Content - Q1 2022 
An asterisk (*) has been placed over the samples which recorded as less than (<) the value x displayed on the graph. 

 
To gain a general understanding of what proportion of the sample is ash content i.e. mineral dust, the 
ratio of total ash content and TIM has been plotted in Figure 7.  
 

 

Figure 7 - Kangaroo Flat - Ash Content/TIM Ratio - Q1 2022 
An asterisk (*) has been placed over the samples which recorded as less than (<) the value x displayed on the graph. 
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Figure 7 shows that ash content in the samples throughout Q1 2022 were generally low, with higher 
readings at KF4 (S) and KF2 (E) for January 2021 and KF3 (N) in February 2022. This shows that quite a 
proportion of the samples consisted of leafy biological content as opposed to mineral dust content. This 
is typical for areas where there are reasonable levels of vegetation in its surrounds.  
 
Figure 23 in Section 9.4 shows that this explanation holds true for a greater part of the samples with a 
few exceptions recorded in wetter periods seen in June, July and September 2021 where the mineral dust 
content has dominated the sample. 
 

4.1.3 Metals/Metalloids in Dust 
 
Graphical presentations of soluble and insoluble metals (arsenic, barium and manganese) are provided in 
Section 9 of this report. Majority of arsenic, barium and manganese concentrations for Q1 2022 were 
consistent with previously recorded historical data sets. Historical data sets from 2021 have been reported 
and results were within historical ranges.  
 
In the Q1 2022 results, ALS identified higher readings at KF1 in January 2022, KF2 in February 2022 for 
Arsenic. ALS field staff observed no major changes onsite that could have contributed to the higher results. 
Results also indicated a rise in the soluble fraction of barium in Jan-22 and Mar-22 for KF4 (S). Barium 
concentration thresholds are a couple of orders of magnitude higher than arsenic concentration thresholds 
in the Contaminated Sites Guidelines, so this is not a major concern.  
 
To provide an understanding of total arsenic concentrations measured in dust relative to concentrations 
measured in soils within the region, total arsenic concentration has been displayed below in Figure 8 in 
mg/kg. This is calculated by adding soluble and insoluble components of arsenic in µg/m2/month and 
dividing by the total solids g/m2/month. 
 
This ratio is being plotted because this provides a figure which could be compared to the figures quoted 
in the guideline, Contaminated Sites Management Series – Assessment Levels for Soil, Sediment and Water. 
The assessment level for soil for arsenic is 100 mg/kg for standard residential areas in this guideline. 
 

 

Figure 8 - Kangaroo Flat - Total Arsenic/Total Solids - Q1 2022 
An asterisk (*) has been placed over the samples which recorded as less than (<) the value x displayed on the graph. 
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Total arsenic concentrations for Q1 ranged from 1.3 to 96.6 mg/kg with a mean of 22.8 mg/kg across all 
source monitoring sites. This is well below the 100 mg/kg assessment level mentioned above and 
comparable to Q3 (20.9 mg/kg) and Q4 (26.4 mg/kg) mean total arsenic concentrations. 
 
Overall, concentrations recorded for Q1 remained consistent with previous historical readings during 
2021. See Figure 24 in Section 9.4. 
 
There is no definitive pattern across the monitoring sites to indicate that the arsenic concentrations are 
from a single source. Highest concentrations through the period were observed at KF1 (W) (mean 35.8 
mg/kg) and KF3 (N) (mean 23.6 mg/kg). These figures are still below the 100 mg/kg assessment level in 
the Contaminated Sites Guideline.   
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4.2 Quality Assurance and Quality Control 
 
Field sampling and analysis was undertaken in accordance with the following Standards: 
 
• Australian Standard AS/NZS 3580.10.1 (2016), Methods for Sampling and Analysis of Ambient Air - 

Determination of Particulate Matter – Deposited Matter – Gravimetric Method. (AS/NZS 3580.10.1) 

• Australian Standard AS/NZS 3580.10.2 (2013), Methods for Sampling and Analysis of Ambient Air - 
Determination of Particulate Matter – Impinged Matter – Gravimetric Method. (AS/NZS 3580.10.2) 

Sampling methodology and locations are consistent with sampling previously undertaken to maintain 
continuity and comparability of results.  

 
ALS Environmental Laboratory has NATA accreditation for the following Ambient Air Parameters: 
 

 

 
 
The NATA accreditation process involves confirming that the relevant Australian Standards are being 
followed in the company procedures. ALS has followed the relevant Australian Standards in sample 
gathering, analysis and reporting of results which is satisfactory. Nevertheless ALS is reviewing any gaps 
in their accreditation and will be rectifying these gaps in due course. 
 
Internal laboratory quality control measures note the following:  
 
• No Method Blank value outliers occurred. 
• No laboratory control outliers occurred. 
• No Matrix Spike (MS) or Matrix Spike Duplicate (MSD) results reported. 
• No laboratory duplicate results reported. 
• No holding time outliers occurred. 
• No quality control sample frequency outliers occurred (based on NEPM 2013 B3 quality control 

specification). 
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5 Summary of Results 
 
Results are discussed in detail throughout the relevant sections in this report. In summary, the overall 
results for Q1 2022 were comparable to previous results or less than what was observed in 2021. 
 
The key findings for Q1 2022 are as follows: 
 
• There were no exceedances of the 4 g/m2/month (or the background plus 2 g/m2/month) criteria at 

depositional gauges monitoring the Kangaroo Flat mine in Q1 2022. 

• Although there were higher readings for arsenic in the soluble fraction, when these readings were 
used to calculate the total arsenic concentration, the results were 96.6 mg/kg for KF1 in Jan-22 and 
35.8 mg/kg for KF2 in Feb-22 which were both below the 100 mg/kg assessment level from the 
Contaminated Sites Guideline. These results however are higher than the background levels which is 
why it is important for the dust suppression polymer cover to be maintained at the fine tailings dam.    

• Barium and manganese were generally within the historical ranges previously recorded, with results 
being comparable and at times lower than 2021 results. 

 

6 Further Considerations 
 
ERR has advised that they will continue to monitor the site for dust levels and ensure that a range of dust 
control measures are applied during this care and maintenance phase of the rehabilitation project to 
minimise dust nuisance. ERR will be endeavouring to make continuous improvements to dust suppression 
and monitoring from the findings of the dust monitoring work. 
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8 Tables 
Table 1 - Kangaroo Flat - Dust Deposition Data 
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9 Supplementary Data 
 
Graphs for Metals/Metalloids in Insoluble and Soluble Fractions including trends are presented below. 
 

9.1 Arsenic 

 
Figure 9 - Kangaroo Flat - Arsenic in Soluble Fraction - Q1 2022 

 

 
Figure 10 - Kangaroo Flat - Arsenic in Insoluble Fraction - Q1 2022 
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Figure 11 - Kangaroo Flat - Arsenic in Soluble Fraction - 2021-2022 
An asterisk (*) has been placed over the samples which recorded as less than (<) the value x displayed on the graph. 

 

 

Figure 12 - Kangaroo Flat - Arsenic in Insoluble Fraction - 2021-2022 
An asterisk (*) has been placed over the samples which recorded as less than (<) the value x displayed on the graph. 
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9.2 Barium 

 
Figure 13 - Kangaroo Flat - Barium in Soluble Fraction - Q1 2022 

 

 
Figure 14 - Kangaroo Flat - Barium in Insoluble Fraction - Q1 2022 

An asterisk (*) has been placed over the samples which recorded as less than (<) the value x displayed on the graph. 
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Figure 15 - Kangaroo Flat - Barium in Soluble Fraction - 2021-2022 

An asterisk (*) has been placed over the samples which recorded as less than (<) the value x displayed on the graph. 
 

 
Figure 16 - Kangaroo Flat - Barium in Insoluble Fraction - 2021-2022 

An asterisk (*) has been placed over the samples which recorded as less than (<) the value x displayed on the graph. 
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9.3 Manganese 

 
Figure 17 - Kangaroo Flat - Manganese in Soluble Fraction - Q1 2022 

 

 
Figure 18 - Kangaroo Flat - Manganese in Insoluble Fraction - Q1 2022 

An asterisk (*) has been placed over the samples which recorded as less than (<) the value x displayed on the graph. 
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Figure 19 - Kangaroo Flat - Manganese in Soluble Fraction - 2021-2022 

 

 
Figure 20 - Kangaroo Flat - Manganese in Insoluble Fraction - 2021-2022 

An asterisk (*) has been placed over the samples which recorded as less than (<) the value x displayed on the graph. 
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9.4 Trend Graphs 
 

 

Figure 21 - Kangaroo Flat - Total Insoluble Matter (TIM) – 2021-2022 
 
Figure 21 shows TIM from throughout 2021 and no exceedances in the first quarter of 2022. The chart shows no exceedances of the recommended criteria level occurred 
during this period with values being recorded generally similar for Q1 2022 as with other quarters in 2021. Overall, average value of TIM for Q1 at the source is aligned 
with the rest of the year’s data with the average being at 1.3 g/m2/month. 
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Figure 22 - Kangaroo Flat - Total Ash Content - 2021-2022 

An asterisk (*) has been placed over the samples which recorded as less than (<) the value x displayed on the graph. 

 
Figure 22 provides graphical summary of total ash content throughout 2021 and the first quarter of 2022. As can be seen from this graph, most of the data for Q1 2022 
was below 0.3 g/m2/month with only KF4 (N) recording a higher figure of 0.4 g/m2/month. All total ash content levels recorded for Q1 2022 were within acceptable 
levels and comparable to recorded values throughout 2021. 
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Figure 23 - Kangaroo Flat - Ash Content/TIM Ratio - 2021-2022 
An asterisk (*) has been placed over the samples which recorded as less than (<) the value x displayed on the graph. 
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Figure 24 - Kangaroo Flat - Total Arsenic/Total Solids - 2021-2022 
An asterisk (*) has been placed over the samples which recorded as less than (<) the value x displayed on the graph. 

 
By comparing the graphs in Figure 23 and Figure 24 above, it can be concluded that these results for Q1 2022 are trending in line with previous results. Results recorded 
for Q1 2022 were overall similar to the values recorded in 2021.  
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Appendix A – Supplementary Information 
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Appendix B – Laboratory Reports 
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