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[bookmark: _Toc103592267][bookmark: _Toc105772567][bookmark: _Toc105773152][bookmark: _Toc105773241][bookmark: _Toc105783943][bookmark: _Toc8136401][bookmark: _Toc8137287]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.


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.  



1 [bookmark: _Toc103592268][bookmark: _Toc105772568][bookmark: _Toc105773153][bookmark: _Toc105773242][bookmark: _Toc105783944]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 [bookmark: _Toc103592269][bookmark: _Toc105772569][bookmark: _Toc105773154][bookmark: _Toc105773243][bookmark: _Toc105783945]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 [bookmark: _Toc103592270][bookmark: _Toc105772570][bookmark: _Toc105773155][bookmark: _Toc105773244][bookmark: _Toc105783946]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:

	· [bookmark: _Hlk87191622]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.

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 [bookmark: _Toc103592271][bookmark: _Toc105772571][bookmark: _Toc105773156][bookmark: _Toc105773245][bookmark: _Toc105783947]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. 

[bookmark: _Toc103592272]

[bookmark: _Toc105772572][bookmark: _Toc105773157][bookmark: _Toc105773246][bookmark: _Toc105783948]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).

[bookmark: _Toc103592273]

3 [bookmark: _Toc105772573][bookmark: _Toc105773158][bookmark: _Toc105773247][bookmark: _Toc105783949]Measurement of Dust

[bookmark: _Toc103592274][bookmark: _Toc105772574][bookmark: _Toc105773159][bookmark: _Toc105773248][bookmark: _Toc105783950][bookmark: _Toc8136406][bookmark: _Toc8137292]3.1	Site Locations

Locations of depositional dust gauges around the Kangaroo Flat Mine are presented in Figure 1.
[image: ]
[bookmark: _Ref87300294][bookmark: _Ref87300279][bookmark: _Toc105783795][bookmark: _Hlk87204799]Figure 1 - Kangaroo Flat - Monitoring Locations

Location of background gauge and image are presented in Figure 2 and Figure 3 below.
[image: ]
[bookmark: _Ref96070729][bookmark: _Toc105783796]Figure 2 - Kangaroo Flat - Control Site Location KF5 (BG)

[image: ]
[bookmark: _Ref87300980][bookmark: _Toc105783797]Figure 3 - Kangaroo Flat - Control Site Gauge KF5 (BG)
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.

[bookmark: _Toc103592275][bookmark: _Toc105772575][bookmark: _Toc105773160][bookmark: _Toc105773249][bookmark: _Toc105783951]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) 

[image: ]
[bookmark: _Toc105783798]Figure 4 - Kangaroo Flat - Dust Deposition Gauge KF1 (W)

[bookmark: _Toc103592276][bookmark: _Toc105772576][bookmark: _Toc105773161][bookmark: _Toc105773250][bookmark: _Toc105783952]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)

[bookmark: _Toc103592277][bookmark: _Toc105772577][bookmark: _Toc105773162][bookmark: _Toc105773251][bookmark: _Toc105783953]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.


[bookmark: _Toc103592278][bookmark: _Toc105772578][bookmark: _Toc105773163][bookmark: _Toc105773252][bookmark: _Toc105783954]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):
[image: ]

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. 

[bookmark: _Toc103592279][bookmark: _Toc105772579][bookmark: _Toc105773164][bookmark: _Toc105773253][bookmark: _Toc105783955]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.


4 [bookmark: _Toc103592280][bookmark: _Toc105772580][bookmark: _Toc105773165][bookmark: _Toc105773254][bookmark: _Toc105783956]Dust Deposition Results
[bookmark: _Toc103592281][bookmark: _Toc105772581][bookmark: _Toc105773166][bookmark: _Toc105773255][bookmark: _Toc105783957][bookmark: _Toc8136420][bookmark: _Toc8137306][bookmark: _Toc8137501]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.

[bookmark: _Toc103592282][bookmark: _Toc105772582][bookmark: _Toc105773167][bookmark: _Toc105773256][bookmark: _Toc105783958]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. 

[image: ]
[bookmark: _Ref89200954][bookmark: _Toc105783799]Figure 5 - Kangaroo Flat - Total Insoluble Matter (TIM) - Q1 2022
Red dotted line is the criteria used for the purpose of this report.


[bookmark: _Toc103592283][bookmark: _Toc105772583][bookmark: _Toc105773168][bookmark: _Toc105773257][bookmark: _Toc105783959][bookmark: _Hlk87109462][bookmark: _Toc8136430][bookmark: _Toc8137316]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.

[image: ]
[bookmark: _Ref96338959][bookmark: _Toc105783800]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. 

[image: ]
[bookmark: _Ref96009759][bookmark: _Toc105783801]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.

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.

[bookmark: _Toc103592284][bookmark: _Toc105772584][bookmark: _Toc105773169][bookmark: _Toc105773258][bookmark: _Toc105783960]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.

[image: ]
[bookmark: _Ref89201884][bookmark: _Toc105783802]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.

[bookmark: _Hlk103092921]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. 

[bookmark: _Toc103592285][bookmark: _Toc105772585][bookmark: _Toc105773170][bookmark: _Toc105773259][bookmark: _Toc105783961]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:

[image: ]
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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).


5 [bookmark: _Toc103592286][bookmark: _Toc105772586][bookmark: _Toc105773171][bookmark: _Toc105773260][bookmark: _Toc105783962]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.

[bookmark: _Toc103592287][bookmark: _Toc105772587][bookmark: _Toc105773172][bookmark: _Toc105773261][bookmark: _Toc105783963]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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[bookmark: _Ref89200855][bookmark: _Ref89200868][bookmark: _Toc105772546]Table 1 - Kangaroo Flat - Dust Deposition Data
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[bookmark: _Toc103592290][bookmark: _Toc105772590][bookmark: _Toc105773175][bookmark: _Toc105773264][bookmark: _Toc105783966]9	Supplementary Data

Graphs for Metals/Metalloids in Insoluble and Soluble Fractions including trends are presented below.

[bookmark: _Toc103592291][bookmark: _Toc105772591][bookmark: _Toc105773176][bookmark: _Toc105773265][bookmark: _Toc105783967]9.1	Arsenic
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[bookmark: _Toc105783803]Figure 9 - Kangaroo Flat - Arsenic in Soluble Fraction - Q1 2022

[image: ]
[bookmark: _Toc105783804]Figure 10 - Kangaroo Flat - Arsenic in Insoluble Fraction - Q1 2022
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[bookmark: _Toc105783805]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.
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[bookmark: _Toc105783806]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.




[bookmark: _Toc103592292][bookmark: _Toc105772592][bookmark: _Toc105773177][bookmark: _Toc105773266][bookmark: _Toc105783968]9.2	Barium
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[bookmark: _Toc105783807]Figure 13 - Kangaroo Flat - Barium in Soluble Fraction - Q1 2022
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[bookmark: _Toc105783808]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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[bookmark: _Toc105783809]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.
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[bookmark: _Toc105783810]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.



[bookmark: _Toc103592293][bookmark: _Toc105772593][bookmark: _Toc105773178][bookmark: _Toc105773267][bookmark: _Toc105783969]9.3	Manganese
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[bookmark: _Toc105783811]Figure 17 - Kangaroo Flat - Manganese in Soluble Fraction - Q1 2022
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[bookmark: _Toc105783812]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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[bookmark: _Toc105783813]Figure 19 - Kangaroo Flat - Manganese in Soluble Fraction - 2021-2022
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[bookmark: _Toc105783814]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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[bookmark: _Toc105772594][bookmark: _Toc105773179][bookmark: _Toc105773268][bookmark: _Toc105783970]9.4	Trend Graphs
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[bookmark: _Ref89201023][bookmark: _Toc105783815]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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[bookmark: _Ref96009823][bookmark: _Toc105783816]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.

[image: ]
[bookmark: _Ref103089034][bookmark: _Toc105783817]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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[bookmark: _Ref89201904][bookmark: _Toc105783818]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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€O rumber — Issue Date: 26-Apr-2022
Sampler ROHAN OLIVER
st
Quote nmber =
No of samples ecsived -84 Accredied forcomplance it
No.ofsamples analysed -84 SO 17025 Tesing

This report supersedes any previous feporl(s) with this reference. Resulls apply 10 the sample(s) as submitied, unless the sampiing was conducted by ALS. This document shall
ot be reproduced, except in full.
“This Qualty Control Report contains the following information:

@ Laboratory Dupicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

@ Method Blank (MB) and Laboratory Conirol Spke (LCS) Report; Recovery and Acceptance Limits

‘@ Matix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
“This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
‘Signatories Position Accreditation Category

ety ‘Senornorganc Cremit Metboums inoganis,Sprnguae, VIC|
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General Comments

The ansital provecures sed by ALS have been developed om estbished nfematonaly recogrised procedures such s those publshed by the USEPA, APHA AS and NEPM. In howse developed procedures
arefuly veiated anc ar oen e et recuest.
Winers mosture eteminaion hasbeen peromec, resutsar repartad on oy weight basis.
Winers a reported less than (<) resut s higher than the LOR, i may be cue to primary sample exact/dgestate Giion andlr imsuient saple for anas. Where the LOR of & reported resut ifers from
standard LOR, i my be e fo igh meisturs conent,insuficint sampe (recuced weigh employed)or et teference
Key Ancymous = Refersto sampls whichar o speifcallypat o i workcrdes but fomed par of i QC process o

(CAS Number - CAS reisty number fom database mintaned by Cherica Absiracts Seces. The Chemical Absracts Seic s dvision ot American Cherical Sogey.

Lo~ Limitot eporing

RPD - Relatve Percenage Diference

# - indistes faed GC
Laboratory Duplicate (DUP) Report
The ity control tem Laborstory Dupicate refers 0 & randomly seected inalborstory splt. Laborstory duplctes provie inormion regardng method precson and sample heterogensiy. The. pemited ranges
for the Relse Percert Devation (RPD) of Laborstory Dupicate. are speifid n ALS Method QWI-EN3S and are dependent on the magnfde of resus n comparsan (0 the Ievel o reporting: Resut < 10 6mes LOR:
NoLimi; Rest btween 10 and 20 tmes LOR: 0% - S0°%; Rt > 20 tmes LOR: 0% - 20%
' No Laboratory Duplicate (DUP) Results are required to be reported.
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Method Blank (MB) and Laboratory Control Sample (LCS) Report

The qualty control tem Method / Laboratory Blark refers o an analte free matix to which al reagents are added in the same volumes or proporions as used i standard sample preparaton. The purpose of this QC
(LCS) refers to @ ceried reference material, or @ known inferference fres mairx spked with target
analytes. The purpose of this QC parameter is to moritor mefhod precision and accuracy independent o sample matix. Dynamic Recovery Limis are based on tatistcal evaluation ofprocessed LCS

parameter is to monitor potental laboratory contamination. The qualty conrol term  Labaratory Confrol Sample

SubMatrx: AR Method Blari MB) Laboratory Contol Spie (LCS) Repore.
‘Spike Recovery (%) Accepiabl Limits %)
Lcs Low High
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EGO20TUG: Barium 7440393 005
|EGO20TUG: Manganese 7438565 005 g <0050 — — — —

§

Matrix Spike (MS) Report
The ity conrol tem Matrix Spke (MS) efes 1o an inkmlaboratory st sample spked Wih 3 represenatve set of tagel mates. The pupose of ths OC parameter i to monior polenial Ml efecs on
anai recovens.Saac Recovery Lints as pr laborstoryData Qualty Oectives (DOOS). sl recovery rnges stated may b wavedin the event ofsample malr trerence.

' No Matrix Spike (MS) or Matrix Spike Duplicate (MSD) Resuits are required to be reported.
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QA/QC Compl e Assessment to assist with Quality Review
Work Order EM2206291 Page 1of10
Glent ALS WATER AND HYDROGRAPHICS PTY LTD Laboratory Environmental Division Melboume
Contact ROMAN OLIVER Tetepnone +6138549 9600
Project MV214940 Date Samples Received £ 05-Apr-2022
ste - Issue Date 28-Apr-2022
Sampler ROHAN OLIVER No. of samples received. 84
Order rumber - No.ofsamples analysed -84

“This reportis automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
reporting highlights any non-conformances, faciltates faster and more accurate data validation and is designed to assist internal expert and extemal Auditor review. Many components of this.
report contribute to the overall DQO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceabilty.

Summary of Outliers
Outliers : Quality Control Samples

“risrepot Highighs outiersflagged i th Quaty Conrol (QC) Report
'NO Method Blank value outliers occur.

'NO Dupicate outiers occur.

'NO Laboratory Control outiers occur.

'NO Matix Spike outiers occur.

For all reguiar sample matrices, NO surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance
© NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples
‘@ NO Quality Control Sample Frequency Outliers exist.
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Analysis Holding Time Compliance

1 sample are identfed below as having been analysed or extracted outside of ecommended hokding Smes, this shouid b taken nfo consideraton when inerpreing resus.

s repart extraction | preparation and_anaysis tmes and compares each wih ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample. container
provided. Dates reparted represent st date of extraction or analysis and preciude subseauent ditions and renns. A lising of breaches (1 an) is provided hercin

Holding time for leachate. methods (eg. TCLP) vary according fo the analies reporied.  Asscssment compares the leach date wih the shortest analyte holding ime for the cquivalert soil method. These are: organics.
14 days, mercury 28 days & ofher metals 180 days. A recorded breach docs ot guarantee a breach for ll non-volatle parameters.

Holding tmes for VOC in_soils vary according to analyies of interest. Vinyl Chlorde and Styrene holding fime is 7 days; ofhers 14days. A recorded breach does not guaranice a breach for @l VOC anaytes and
Shou be vertfed n case the reporied each i a false posive o Viny|Chioride and Styrene are no key analtes of nteresconcem.
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ALS

Evaluation: x = Holding ime breach ; + = Witin hoding time.

‘Sample Date Extacion; Preparston Anaisis

Date exraceed | Due forextracion | Evahiaton | Dare amaysed | Dueforanalysis | Evaluaton

ot-apr2022 — — — | 2tacraez | O1May2022 v

WyDDOS, wyDDoS, otapr2022 - — — | 2tapraz | O1May2022 v

WVDGO3N, WUDGU3E, otapr2022 - — — | 2tapraz | O1May2022 v
WyDGD3S, WyDGIIW,
WYDGOSN, WUDGDAE,
WyDGDSS, WyDGoAW,
WVDGOSN, WUDGOSE,
WyDGDSS, WyDGOSW,
WVDGOEN, WVDGDBE,
WyDGDES, WyDGOEW
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ALS WATER AND HYDROGRAPHICS PTY LTD
M214880

ALS

Evaluation: x = Holding ime breach ; + = Witin hoding time.

‘Sample Date Extacion; Preparston Anaisis
Condaine /Clnt Sampl D(s) Date exraceed | Due forextracion | Evahiaton | Dare amaysed | Dueforanalysis | Evaluaton
Directional Dust Gauge - Plastic - Benzalkonium Chioride Algaccide (EA1421)

WyDDO1, WyDD02, ot-apr2022 — — — | 2tacraez | O1May2022 v
WyDDOS, WyDDo4,

WVDGO3N, WVDGO3E,

WyDGD3S, WyDGIIW,

WYDGOSN, WUDGDAE,

WyDGDSS, WYDGOAW,

WVDGOSN, WUDGOSE,

WyDGDSS, WyDGOSW,

WVDGOEN, WVDGDBE,

WyDGDES, WyDGoEW
Directional Dust Gauge - Unpreserved (EA142)

WyDDOS, wyDDoS, otapr2022 - — — | 2tapraz | O1May2022 v

— — | 2tapraz | O1May2022 v
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Matrx: AR Evaluation: x = Holding ime breach ; + = Witin hoding time.
‘Sample Date Extacion; Preparston Anaisis
Date exraceed | Due forextracion | Evahiaton | Dare amaysed | Dueforanalysis | Evaluaton
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Quality Control Parameter Frequency Compliance

“The folowing report summarises the frequency oflaboratory QC samples analysed within the analytcal lot() in which the submitted sample(s) was{were) processed. Actual rate should be greater than or equal fo
the expected rate. Aisting of breaches i provided in the Summary of Outiers.

NEPM 2013 B3 & ALS QC Standard
NEPM 2013 B3 & ALS QC Standard
NEPM 2013 B3 & ALS QC Standard
NEPM 2013 B3 & ALS QC Standard
NEPM 2013 B3 & ALS QC Standard
NEPM 2013 B3 & ALS QC Standard

§EgEgE

SNANNNINN

NEPM 2013 B3 & ALS QC Standard
NEPM 2013 B3 & ALS QC Standard
NEPM 2013 B3 & ALS QC Standard
NEPM 2013 B3 & ALS QC Standard
NEPM 2013 B3 & ALS QC Standard
NEPM 2013 B3 & ALS QC Standard
NEPM 2013 B3 & ALS QC Standard

§IB|BE|8 8|8
ANNININNNIN
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Brief Method Summaries

“The analytical procedures used by the Environmental Division have been developed rom estabiished intemationally recogrized procedures such as those pubished by the US EPA, APHA, AS and NEPM. In house:
eveloped procedures are employed in the absence of documented standards or by clent request. The following report provides brief descriptons of the analytical procedures employed for resultsreported in e
Certfcate of Analysi. Sotrces from which ALS methods have been developed are provided withinthe Method Descripions.

‘Ash Content (AC) AR Inhouse” Referenced o AS 3580 10.1. A gravimetic procedure reporting Ash content in deposited Gust

‘Ash Content (AC) AR [In house: Referenced o AS 3580.10.2. A gravimelric procedure reporting Ash content n deposted dust

Combustile Matter (CM) AR I house: Referenced o AS 3580.10.1. A gravimetic procedure reporting Combustible Matter in deposited dust.

Combustile Matter (CM) AR Inhouse: Referenced to AS 3580.10.2. A gravimetic procedure reporling Combustible Matter in deposited dust.

Total Soluble Matter (SM) AR [ Inhouse Referenced to AS 3580 10.1. A gravimelric procedure reporting Soluble Soids in deposted dust

Total Soluble Matter (SW) AR [Inhouse: Referenced to AS 3580 102 A gravimefric procedure reporting Soluble Soids in deposted dust

Total Insoluble Mater (TIN) EAtat AR In house: Referenced to AS 3580.10.1. A gravimeric procedure reporting TotalInsoluble solds n deposted
dust

Total Insoluble Mater (TIM) Eatatl AR [in nouse: Referenced to AS 3580.10.2. A gravimeric procedure reporting TotalInsoluble solds n deposted
dust

Total Soids (TS) Eara2 AR [ In house” Referenced to AS 3580 10.1. A gravimeric procedure reporting Total Soids n deposited dust

Total Soids (TS) X AR [Inhouse Referenced to AS 3580 10.2. A gravimelrc procedure reporing Total Soids in deposited dust

“Total Metals - ICP-WS (mass/ier) *Fammic AR In nouse: Referenced to APHA 3125; USEPA SW846, 6020 (ICPMS) Metals in Dust residue are quantiied by
ICPMS and reported as ug of the TIM.





image2.jpeg




image3.png




image4.jpg




image5.png




image6.png
o

. GoogleEarth




image7.png




image8.jpeg




image9.emf

image10.png
a5

35

25

g/mzmonth

15

05

Kangaroo Flat - Total Insoluble Matter (TIM)

Jan22

Fer22
Month

BKFL mKF2 mKFS

nkra

miFs8G




image11.png
g/mmonth

Kangaroo Flat - Ash Content

“

.

o

.

o

- I I I I I
.

BKF1 BKF2 BKF3 HKF4 BKFSEG




image12.png
Ash/TIM Ratio

05

04

04

03

03

o.

o.

o

o

00

Jan22

Kangaroo Flat - Ash Content/TIM Ratio

Fer22

Month

BKFL mKF2 mKFS

nkra

miFs8G

Mar-22




image13.png
1200

1000

200

00

Kangaroo Flat - Total Arsenic/Total Solids

*
I *
K kK I
IIII mBEN_
22 rer22

Month

BKF1 BKF2 BKF3 HKF4 BKFSEG




image14.png
& > C & natacom.au/accredited-organisation/melbourne-environmental-laboratory-als-environmental-laboratory-825-13778/?highlight =825 * @ :

NATA FindOrganisation ~ Accreditation ~ Education ~ News&Resources  AboutUs  DIAS ~ COVID-18 Become Accredited

ISO/IEC 17025 (2017)
Environment

SERVICE PRODUCT DETERMINANT TECHNIQUE PROCEDURE
Analysis for cyanide Bore waters; Ground waters: Cyanide - Amenable to chlorination Segmented flow analyser in-house method EKO30SF
Leachates; Saline waters; (sFA)

Sediments; Sewage: S
Solid wastes; Steam-raising
waters; Surface waters;

Trade wastes
Ground waters; Industrial Cyanide - Fres Segmented flow analyser in-house method OWI-
waters - Trested; Irrigation (sFA) EN/EK025SF

and stock waters; Saline
waters; Sediments; Sewage;

Soils; Steam-raising waters:
Surface waters; Trade
wastes
Cyanide - Weak acid dissociable (WAD) Segmented flow analyser in-house method OWI-
(sFA) EN/EK028SF
Cyanide - Total Segmented flow analyser in-house method OWI-
(sFA) EN/EK026SF
Analysis for elements Ground waters: Industrial Aluminium: Antimony; Arsenic; Bariur; Beryllium; Boron; Cadmium; ICP-AES; ICP-MS in-house methods ED040;
waters - Treated; Irigation Calcium; Chromium; Cobalt: Copper; Iron; Lead; Magnesium: EDOS3; EG005; G020
and stock waters; Saline Manganese; Molybdenum: Nickel; Phosphorus: Potassiur
waters; Sediments; Sewage Silica: Silicon: Silver: Sodium: : Sulfur; Thall
Soils; Steam-raising waters: Titanium; Vanadium: Zinc
Surface waters; Trade
wastes
Mercury Flowinjection mercury in-house method EG035
system(FIMS)
Ground waters: Industrial Aluminium;: Antimony; Arsenic; Barium; Beryllium: Bismuth; Boron: IcP-MS in-house method £G020

waters - Treated; Irigation
and stock waters; Saiine
waters; Sewage: Steam- Iron; Lanthanum: Lead; Lithium: Lutetium; Manganese; Molybdenum:
raising waters; Surface Neodymium: Nickel: Praseodymium;: Rubidium; Samarium; Seleniu
waters; Trade wastes Silver: Strontium; Tellurium: Terbium; Thalliur
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v

Soils; Trade wastes Trichlorophenol: 235 6-Tetrachlorophenol: 2.3 &-Trichlorophenol: ORG/14; OWI-ORG/ I7: OWI-
2.3 8-Trichlorophenol; 2 3-Dichlorophenol; 2.4 5-Trichlorophenol; ORG/EPOTS: OWI-EN/02
2,4,6-Trichlorophenol; 2 4-Dichlorophenol; 2.4-Dimethylphenol; 2.4-

Dinitrophenol; 25-Dichlorophenol; 2,6-Dichlorophenal; 2-
Chlorophenal (o-chlorophenol: 2-Cyclohexyl-4,6-dinitrophenol
(dinex: 2-Methyl-4,6-dinitrophenol (4 6-dinitro-o-cresol): 2-
Methylphenol (2-cresol, o-cresoll: 2-Nitrophenol: 2-sec-Butyl-4,6-

dinitrophenol ([RS}-2.4-dlinitro-6-sec-butyiphenol, dinoseb: 3,45+
Trichlorophenol; 3,4-Dichlorophenol: 3 5-Dichlorophenal: 3-
Chlorophenol (m-chlorophenal): 3-Methylphenal (3-cresol, m-cresol):
4-Chloro-3-methylphenol; 4-Chlorophenol (p-chlorophenol): 4-
Methylphenol (4-cresol, p-cresoll: -Nitrophenal; Pentachlorophenal:

Phenol

Analysis for phthalates Butylbenzyiphthalate; Dibutylphthalate (di-n-butyl phthalate, DBP); 6C-MS in-house methods OWI-
Diethylphthalate: Dimethylbenzene-1,2-dicarboxylate ORG/14; OWI-ORG/ 17: OWI-
(dimethylphthalatel: bis<2-Ethylhexyl) phthalate (diisooctyl phthalate, ORG/EPOTS: OWI-EN/02
dioctyl phthalate, di-n-octyl phthalate)

Analysis for physical and Air- Ambient Particulate matter Gravimetric AS3580.10.2 and in-house

chemical characteristics EAI201, EAI2S, EATSSI,

EA4lland EAT42I

Deposited matter Gravimetric AS3580.10.1 and in-house
EAI20-142
Ground waters: Industrial Chromium - Trivalent; Chromium VI (hexavalent chromium) ICP-AES; ICP-MS in-house methods ED040;
waters - Treated; Irigation EDOS3; EG005; G020
and stock waters; Saline
waters; Sediments; Sewage
Soils; Steam-raising waters;
Trade wastes
Ground waters: Industrial Chromium VI (hexavalent chromi Uv-vis spectrophotometry in-house method EG050
waters - Treated; Irigation
and stock waters; Saline
waters; Sediments; Sewage;
Steam-raising waters; Trade
wastes
Chromium VI (hexavalent chromium) Discrete analyser (DA) in-house method EG0S06
Iron - Ferric Calculation in-house methods EG053;
EGO536
Iron - Ferrous Discrete analyser (DA) in-house method EG051G
Chromium - Trivalent Calculation in-house methods EG04:
EG0436

H P Type here to search
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ALS) Environmental
CERTIFICATE OF ANALYSIS
‘Work Order EM2201387 Page 1of10
Client /ALS WATER AND HYDROGRAPHICS PTY LTD Laboratory. Environmental Division Melboume
Contact ROHAN OLIVER Contact Customer Services EM
Address. 94 KERANG-KOONDROOK ROAD Address 4 Westall Rd Springvale VIC Australia 3171
KERANG 3578
Telephone i Teleprone. +61-3-8549 9600
Prject V214040 Dote Samples Recehed - 02-Feb-2022 1122 i
Onterumber — Dot Ansysis Commenced - 3Feb 2022 S /\
C0-C number — Issue Date 11-Feb-2022 12:49 ———— = NATA
oo RoHANOLIVER ilacwre
ste — % N
Quote number ME/S68/20 KIARE Accreditation No. 825
No.ofsamples ecehed : 36 At s omphancs with
No ot sompeomayeed 36 S 17035 Tesing

This feport supersedes any previous reporiis) with this reference. Resulls apply 0 the sample(s) as submitied, unless the sampiing was conducted by ALS. This document shall
ot be reproduced, except in full
‘This Certiicate of Analysis contains the following information:

® General Comments

® Analytical Resuts
Additional information pertinent to this report will be found in the following Separate attachments: Quality Control Report, QNQC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signatories

‘This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11
‘Signatories Position Accreditation Category

Nikki Stepniewski. ‘Senior Inorganic Instrument Chemist Melboume Inorganics, Springvale, VIC

RIGHT SOLUTIONS | RIGHT PARTNER
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Work Order Emz201367
Clent ALS WATER AND HYDROGRAPHICS PTY LTD
Project M214340 ALS

General Comments
The analytcal procedures used by ALS have besn developed from established infematonally recognised procedures such as those pubished by the USEPA APHA AS and NEPM. In house developed procedures
are fully vaidated and are ofen at the cient request.
‘Where moisture determination has been performed, resuls arrepored on a dry weight basis.
Where a reported lessthan (<) esutis igher than the LOR, this may be due to primary sample extractdigestats dilution andior insuffiient sample for analysis.
Where the LOR of a reported resuit ifersfrom standard LOR, ths may be due o high moisture content, insuficien sampe (reduced weight employed) or matix inerference.
‘When samping time information is not provided by the cient, sanping dates are shown withouta ime component. I these instances, the ime component has been assumed by the laboratory for rocessing
purposes.
Where a resut i required to met compliance fmits the associated Uncerainty must be considered. Refer to the ALS Contactfor detals.
Key. (CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Absiracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
= This resulis computed fom individual analyts detectons at o above the level o reportng
0= ALS s not NATA accredited for these test.
Indicates an esémated value:
ALS Is ot NATA accredted fo the analysis of metals in dust deposiion gauge.
Analysi as per AS3580.10.1:2016. Samples passed trough a 1 sieve prior to analysis. NATA accreditaion doss not apply fo resuls reported in g/ mth as sampling data was provided by the cient.
‘Sampling perod: 3011272021 - 31012022
‘Sample exposire periodis within the typical exposure period of 30+1-2 days as per AS3580.10.1
For dust analysis,the Limit of Reporing (LOR) referenced i the repors fo deposited matter parameters represents the reporting increment rather than reportig it
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LITY CONTROL REPORT

Work Order EM2201387 Page 103
Clent ALS WATER AND HYDROGRAPHICS PTY LTD Laboratory Environmental Division Melboume
Contact ROHAN OLIVER Contact Gustomer Services EM
Address 94 KERANG-KOONDROOK ROAD Address 4 Westall Rd Springvale VIC Australia 3171

KERANG 3578
‘Telephone. — Telephone +61-3-8549 9600
Prject V214940 Oste Samples Reconed  -02Feb2022 T
Order number — Date Analysis Commenced - 03-Feb-2022 S, A
o - fsue Date T1Feb2022 S=—"  NATA
Samper ROHAN OLIVER M\
St — //—\\\5 v
Quote number ME/968720 A Accreditation No. 825
No.cfsamplesrecened £ 36 Accedied forcomplace it
No ofsamples mabsed 36 SO 17025 Tesing

This report supersedes any previous feporl(s) with this reference. Resulls apply 10 the sample(s) as submitied, unless the sampiing was conducted by ALS. This document shall
ot be reproduced, except in full.
“This Qualty Control Report contains the following information:

@ Laboratory Dupicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

@ Method Blank (MB) and Laboratory Conirol Spke (LCS) Report; Recovery and Acceptance Limits

‘@ Matix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
“This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
‘Signatories Position Accreditation Category

N Seprieusia ‘Senornorgan instument Cremist Metboums inoganis,Sprnguae, VIC|

RIGHT SOLUTIONS | RIGHT PARTNER
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Work Order Emz201387
Client ALS WATER AND HYDROGRAPHICS PTY LTD
Project M214340 ALS

General Comments

The analyical procedures used by ALS have been developed from established infemationally recognised procedures such as those pubished by the USEPA APHA, AS and NEPM. In house developed procedures
are fully vaidated and are often at the cient request.

‘Where moisture determination has been performed, resuls arereporied on a dry weight basis.
Where a reporied less than (<) result is igher than the LOR, this may be due fo primary sample exractidgestate diufion andior insufficent sample for analysis. Where the LOR of a reported result diflers from
Standard LOR, this may be due to high moisturs content, insuficient sample (reduced weight employed) or matrix interference.

Key ‘Anonymous = Refers to samples which are not specifclly par of this wark order but formed partof the GC processlot
(CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Absiracts Service is a division of the American Chernical Society.

Laboratory Duplicate (DUP) Report

The qualy control temn Laboratory Duplicate refers 1o a randomly selected infralaboratory spit. Laboratory dupiicates provide  informaton regarding method precision and sample. heferogeneiy. The pemitied ranges
for the Relative Percent Deviation (RPD) of Laboratory Dupicates are speciied in ALS Method QWI-EN38 and are dependent on the magnitude of results in comparison o the level of reporing: Result < 10 fimes LOR:
No Limit; Result between 10 and 20 6mes LOR: 0% - S0% Result > 20 times LOR: 0% - 20%.

= No Laboratory Duplicate (DUP) Results are required to be reported.
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‘Work Order Emz201387
Client ALS WATER AND HYDROGRAPHICS PTY LTD
Project M214880

ALS

Method Blank (MB) and Laboratory Control Sample (LCS) Report

The qualty control tem Method / Laboratory Blark refers o an analte free matix to which al reagents are added in the same volumes or proporions as used i standard sample preparaton. The purpose of this QC
parameter is to_ monitor potental laboratory contamination. The qualty control term Laboratory Control Sample (LCS) refers fo a certfied reference materia, or a known interference free mainx spked with target

analytes. The purpose of this QC parameter is to moritor mefhod precision and accuracy independent o sample matix. Dynamic Recovery Limis are based on tatistcal evaluation ofprocessed LCS

SubMatrx: AR Method Blari MB) Laboratory Contol Spie (LCS) Repore.
‘Spike Recovery (%) Accepiabl Limits %)

Lcs Low High

25 700 ]

19 700 [ED

04 ) S

%0 ES s

0 ED 25

§

EGO20TUG: Barium 7440393 005

Matrix Spike (MS) Report
The cusity conrol tem Metrx Spike (MS) refers to an ntlaborstory it sample spked wih @ represeniative set of faget anaies. The pupose of this QC parameter is fo monfor potental mat efiects on
ansite recoveries. St Recovery Linits a5 peraborstory Dta Qusl Oectves (DQOS). e recovery anges st may be wlved i he vert of sample matri teference.

' No Matrix Spike (MS) or Matrix Spike Duplicate (MSD) Resuits are required to be reported.
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QA/QC Comp e Assessment to assist with Quality Review
Work Order EM2201387 Page 1015
Glent ALS WATER AND HYDROGRAPHICS PTY LTD Laboratory Environmental Division Melboume
Contact ROMAN OLIVER Tetepnone +61-3-8549 3600
Project MV214940 Date Samples Recsived - 02-Feb-2022
ste - Issue Date 11-Feb2022
Sampler ROHAN OLIVER No. of samples received. 36
Order rumber - No.of samples anaysed -3

“This reportis automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
reporting highlights any non-conformances, faciltates faster and more accurate data validation and is designed to assist internal expert and extemal Auditor review. Many components of this.
report contribute to the overall DQO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceabilty.

Summary of Outliers
Outliers : Quality Control Samples

“risrepot Highighs outiersflagged i th Quaty Conrol (QC) Report
'NO Method Blank value outliers occur.

'NO Dupicate outiers occur.

'NO Laboratory Control outiers occur.

'NO Matix Spike outiers occur.

For all reguiar sample matrices, NO surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance
© NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples
‘@ NO Quality Control Sample Frequency Outliers exist.

RIGHT SOLUTIONS | RIGHT PARTNER
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Clent ALS WATER AND HYDROGRAPHICS PTY LTD
Project MV214340 ALS

Analysis Holding Time Compliance

1 sample are identfed below as having been analysed or extracted outside of ecommended hokding Smes, this shouid b taken nfo consideraton when inerpreing resus.

s repart extraction | preparation and_anaysis tmes and compares each wih ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample. container
provided. Dates reparted represent st date of extraction or analysis and preciude subseauent ditions and renns. A lising of breaches (1 an) is provided hercin

Holding time for leachate. methods (eg. TCLP) vary according fo the analies reporied.  Asscssment compares the leach date wih the shortest analyte holding ime for the cquivalert soil method. These are: organics.
14 days, mercury 28 days & ofher metals 180 days. A recorded breach docs ot guarantee a breach for ll non-volatle parameters.

Holding tmes for VOC in_soils vary according to analyies of interest. Vinyl Chlorde and Styrene holding fime is 7 days; ofhers 14days. A recorded breach does not guaranice a breach for @l VOC anaytes and
Shou be vertfed n case the reporied each i a false posive o Viny|Chioride and Styrene are no key analtes of nteresconcem.
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Project MV214340 ALS

Quality Control Parameter Frequency Compliance

“The folowing report summarises the frequency oflaboratory QC samples analysed within the analytcal lot() in which the submitted sample(s) was{were) processed. Actual rate should be greater than or equal fo
the expected rate. Aisting of breaches i provided in the Summary of Outiers.

Matix: AR Evaluation: x = Qualty Control frequency not within speciication ; « = Qualty Control requency witin specication.
Rate (%) Qualty Control Specification

Anaivical Methods- ethod oc Reouiar | Actual | Exvected | Evauaton

Total Insoluble Mater (TIM) Eats1| 1 2 a3 500 v NEPM 2013 B3 & ALS QC Standard

Total Soids (TS) Eat| 1 2 833 500 v NEPM 2013 B3 & ALS QC Standard

“Total Soluble Mater (SM) Eatzs| 1 i3 83 e v NEPM 2013 B3 & ALS QC Standard

Total Insolule Mater (TIM) Eats1] 1 2 [ 500 v NEPM 2013 B3 & ALS QC Standard

Total Mitals - ICP-MS (mass/iter) EcooTuG| 2 EJ 55 500 v NEPM 2013 B3 & ALS QC Standard

Total Sois (TS) Eat2| 1 2 am 500 v NEPM 2013 B3 & ALS QC Standard

Total Soluble Mater (SM) Eats| 1 2 am aze v NEPM 2013 B3 & ALS QC Standard
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Brief Method Summaries

“The analytical procedures used by the Environmental Division have been developed rom estabiished intemationally recogrized procedures such as those pubished by the US EPA, APHA, AS and NEPM. In house:
eveloped procedures are employed in the absence of documented standards or by clent request. The following report provides brief descriptons of the analytical procedures employed for resultsreported in e
Certfcate of Analysi. Sotrces from which ALS methods have been developed are provided withinthe Method Descripions.

‘Ash Content (AC) AR | In house: Referenced to AS 3580.10.1. A gravimetric procedure reporting Ash content in deposited dust

‘Combustible Matter (CM) AR In house: Referenced to AS 3580.10.1. A gravimetric procedure reporting Combustible Matter in deposited dust.

Total Soluble Matter (SM) AR | Inhouse: Referenced to AS 3580 10.1. A gravimetric procedure reporting Soluble Solds in deposited dust.

Total Insoluble Matter (TIM) s AR Inhouse: Referenced to AS 3580.10.1. A gravimetric procedure reporting Total Insoluble solids in deposited
dust.

Total Solids (TS) Al AR | Inhouse: Referenced to AS 3580.10.1. A gravimetric procedure reporting Total Solds in deposited dust.

Total Metals - ICP-MS (massfiter) *FammiG AR | In house: Referenced to APHA 3125; USEPA SWW845, 6020 (ICPMS) Metals in Dust residue are quantiied by

ICPMS and reported as ug of the TIM.
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CERTIFICATE OF ANALYSIS

‘Work Order - EM2203816 Page 1of10
Client AALS WATER AND HYDROGRAPHICS PTY LTD Laboratory Environmental Division Melboume:
Contat ROHAN OLIVER Contaet Customer Seves EM
Address. 94 KERANG-KOONDROOK ROAD Address 4 Westall Rd Springvale VIC Australia 3171

KERANG 3579
Tosnons = Tosnons 6138549 9500
Pt watasa0 Dt SomplsReies . 02-Mar 2022 10:30
Order umber — Dot Ansysis Commenced - 08-Mar-2022 /\
Cocnmer — e 0ae :

T ar2022 1750 NATA
Ste = v
Cute e were2) oot
o orspieresies £ 36 PR i
o s o o

This feport supersedes any previous reporiis) with this reference. Resulls apply 0 the sample(s) as submitied, unless the sampiing was conducted by ALS. This document shall
ot be reproduced, except in full
‘This Certiicate of Analysis contains the following information:

® General Comments

® Analytical Resuts
Additional information pertinent to this report will be found in the following Separate attachments: Quality Control Report, QNQC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signatories

‘This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11
‘Signatories Position Accreditation Category

Dikani Femando Laboratory Coordinator Melboume Inorganics, Springvale, VIC

RIGHT SOLUTIONS | RIGHT PARTNER
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General Comments
The analytcal procedures used by ALS have besn developed from established infematonally recognised procedures such as those pubished by the USEPA APHA AS and NEPM. In house developed procedures
are fully vaidated and are ofen at the cient request.
‘Where moisture determination has been performed, resuls arrepored on a dry weight basis.
Where a reported lessthan (<) esutis igher than the LOR, this may be due to primary sample extractdigestats dilution andior insuffiient sample for analysis.
Where the LOR of a reported resuit ifersfrom standard LOR, ths may be due o high moisture content, insuficien sampe (reduced weight employed) or matix inerference.
‘When samping time information is not provided by the cient, sanping dates are shown withouta ime component. I these instances, the ime component has been assumed by the laboratory for rocessing
purposes.
Where a resut i required to met compliance fmits the associated Uncerainty must be considered. Refer to the ALS Contactfor detals.
Key. (CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Absiracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
= This resulis computed fom individual analyts detectons at o above the level o reportng
0= ALS s not NATA accredited for these test.
Indicates an estmated value.
ALS Is ot NATA accredted fo the analysis of metals in dust deposiion gauge.
Analysis as per AS3580.10.1:2016. Samples passed through a 1 sieve prior to analysis. NATA accreditaion doss not apply fo resuls reported in g/ mth as sampling data was provided by the cient.
‘Sample exposire periodis withn the typical exposure period of 30+1-2 days as per AS3580.10.1
For dust analysis,the Limit of Reporing (LOR) referenced i the repors fo deposited matter parameters represents the reporting increment rather than reportig it
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Procct W2t4si0 ALS
‘Analytical Results
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Cent ALS WATER AND HYDROGRAPHICS PTY LTD

Prject W2t4si0 ALS

‘Analytical Results

‘Sub-Matrix: DUST. Sample ID 'WVDDO04 'WVDDO0S 'WVDD06 'WVDDO7BG KF1
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Prject W2t4si0 ALS
‘Analytical Results
‘Sub-Matrix: DUST. Sample ID KF2 KF3 KF4 KF5BG 'WVDDO1
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Clent ALS WATER AND HYDROGRAPHICS PTY LTD

Project M214340 ALS

Analytical Results

‘SubMatriv: DUST Sample ID. WVDD02 WVDDO3 WyDDO4 WVDDOS WVDD0S

(Matrc: AIR) Insoluble metals. Insoluble metals Insoluble metals Insoluble metals. Insoluble metals.
Samping date /me | 26-Feb-2022 10:00 28Feb2022 1015 2676520221030 26Feb-2022 10:45 26Feb-20220830

Compound. GAS Number | LOR. unit EM2203816.025 Emz203815.027 Em2203816.028 EMz203816.029 EMz203816.030

Resut Resut

oArsenic 7440382 005 | pgimontr 331 a5t <ast <408 <688

oBarium. 7440383| 005 | pgintmontr <*72 <113 <24 B <

oManganese 7439965 005 | pgiemontn 4 g st 781 27
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Cent ALS WATER AND HYDROGRAPHICS PTY LTD

Prject W2t4si0 ALS

‘Analytical Results

‘Sub-Matrix: DUST Sample ID 'WVDDO7BG KF1 KF2 KF3. KF4.

(Matrix: AIR) Insoluble metals Insoluble metals. Insoluble metals Insoluble metals Insoluble metals
Samplingdate /e | 26Feb20220805 b2 1235 Breban 20 Zreb202 1220 ZBreb202 1215
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LITY CONTROL REPORT

Work Order - EM2203816 Page. 1of3
=1 ALS WATER AND HYDROGRAPHICS PTY LTD Laboratory Environmental Division Melboume:
Contact ROHAN OLIVER Contact Customer Services EM
Address 94 KERANG-KOONDROOK ROAD Address 4 Westall Rd Springvale VIC Australia 3171
KERANG 3579
Telephone — Telephone. 461-3-8549 9600
Project MV214940 Date Samples Received. 02-Mar-2022
Order number — Date Analysis Commenced - 08-Mar-2022
COC number — Issue Date 11-Mar2022
Sampler R. Oliver
ste —
Quote number ME/968120
No.of samples received E3 Accedied forcomplance with
No. of samples analysed s SO/EC 17025 Testing

This report supersedes any previous feporl(s) with this reference. Resulls apply 10 the sample(s) as submitied, unless the sampiing was conducted by ALS. This document shall
ot be reproduced, except in full.
“This Qualty Control Report contains the following information:

@ Laboratory Dupicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

@ Method Blank (MB) and Laboratory Conirol Spke (LCS) Report; Recovery and Acceptance Limits

‘@ Matix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
“This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
‘Signatories Position Accreditation Category

[Sp— Laborstory Cooranator Metboums inoganis,Sprnguae, VIC|

RIGHT SOLUTIONS | RIGHT PARTNER
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Work Order Emz203816.
Client ALS WATER AND HYDROGRAPHICS PTY LTD
Project M214340 ALS

General Comments

The ansital provecures sed by ALS have been developed om estbished nfematonaly recogrised procedures such s those publshed by the USEPA, APHA AS and NEPM. In howse developed procedures
arefuly veiated anc ar oen e et recuest.
Winers mosture eteminaion hasbeen peromec, resutsar repartad on oy weight basis.
Winers a reported less than (<) resut s higher than the LOR, i may be cue to primary sample exact/dgestate Giion andlr imsuient saple for anas. Where the LOR of & reported resut ifers from
standard LOR, i my be e fo igh meisturs conent,insuficint sampe (recuced weigh employed)or et teference
Key Ancymous = Refersto sampls whichar o speifcallypat o i workcrdes but fomed par of i QC process o

(CAS Number - CAS reisty number fom database mintaned by Cherica Absiracts Seces. The Chemical Absracts Seic s dvision ot American Cherical Sogey.

Lo~ Limitot eporing

RPD - Relatve Percenage Diference

# - indistes faed GC
Laboratory Duplicate (DUP) Report
The ity control tem Laborstory Dupicate refers 0 & randomly seected inalborstory splt. Laborstory duplctes provie inormion regardng method precson and sample heterogensiy. The. pemited ranges
for the Relse Percert Devation (RPD) of Laborstory Dupicate. are speifid n ALS Method QWI-EN3S and are dependent on the magnfde of resus n comparsan (0 the Ievel o reporting: Resut < 10 6mes LOR:
NoLimi; Rest btween 10 and 20 tmes LOR: 0% - S0°%; Rt > 20 tmes LOR: 0% - 20%
' No Laboratory Duplicate (DUP) Results are required to be reported.
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‘Work Order Emz203816.
Client ALS WATER AND HYDROGRAPHICS PTY LTD
Project M214880

ALS

Method Blank (MB) and Laboratory Control Sample (LCS) Report

The qualty control tem Method / Laboratory Blark refers o an analte free matix to which al reagents are added in the same volumes or proporions as used i standard sample preparaton. The purpose of this QC
parameter is to_ monitor potental laboratory contamination. The qualty control term Laboratory Control Sample (LCS) refers fo a certfied reference materia, or a known interference free mainx spked with target
analytes. The purpose of this QC parameter is to moritor mefhod precision and accuracy independent o sample matix. Dynamic Recovery Limis are based on tatistcal evaluation ofprocessed LCS

SubMatrx: AR Method Blari MB) Laboratory Contol Spie (LCS) Repore.
‘Spike Recovery (%) Accepiabl Limits %)

Lcs Low High

08 700 ]

[E 700 [ED

w4 ) S

%0 ES s

01 ED 25

7440383

005

EEE

Matrix Spike (MS) Report
The quaty conrol tem Maix Spke (S) refers fo an inlaboraory spit sample spiked wih a represertave sl of targel analyes. The
anaite recovees. St Recovery Linits a5 peraborstory Dta Quslt Oyectves (DQOS).dea recovery anges sated may b wived i he vt of sample matr fefrence.
' No Matrix Spike (MS) or Matrix Spike Duplicate (MSD) Resuits are required to be reported.

pupose of this QC parameter s to moritor potenial malrx cffects on
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QA/QC Compli e Assessment to assist with Quality Review
Work Order EM2203816 Page 1015
Glent ALS WATER AND HYDROGRAPHICS PTY LTD Laboratory Environmental Division Melboume
Contact ROMAN OLIVER Tetepnone +61-3-8549 3600
Project MV214940 Date Samples Recsived £ 02-Mar-2022
ste - Issue Date 1-Mar2022
Sampler R Olver No.of samples eceived  -36
Order rumber - No.ofsamples analysed 36

“This reportis automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
reporting highlights any non-conformances, faciltates faster and more accurate data validation and is designed to assist internal expert and extemal Auditor review. Many components of this.
report contribute to the overall DQO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceabilty.

Summary of Outliers
Outliers : Quality Control Samples

“This report highights uters lagged i the Qualty Cortrol (QC) Report

'NO Method Blank value outliers occur.

'NO Dupicate outiers occur.

'NO Laboratory Control outlers occur.

'NO Matrix Spike outiers occur.

For all regular sample matrices, NO surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance
© NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples
‘@ NO Quality Control Sample Frequency Outliers exist.

RIGHT SOLUTIONS | RIGHT PARTNER
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Clent ALS WATER AND HYDROGRAPHICS PTY LTD
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Analysis Holding Time Compliance

1 sample are identfed below as having been analysed or extracted outside of ecommended hokding Smes, this shouid b taken nfo consideraton when inerpreing resus.

s repart extraction | preparation and_anaysis tmes and compares each wih ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample. container
provided. Dates reparted represent st date of extraction or analysis and preciude subseauent ditions and renns. A lising of breaches (1 an) is provided hercin

Holding time for leachate. methods (eg. TCLP) vary according fo the analies reporied.  Asscssment compares the leach date wih the shortest analyte holding ime for the cquivalert soil method. These are: organics.
14 days, mercury 28 days & ofher metals 180 days. A recorded breach docs ot guarantee a breach for ll non-volatle parameters.

Holding tmes for VOC in_soils vary according to analyies of interest. Vinyl Chlorde and Styrene holding fime is 7 days; ofhers 14days. A recorded breach does not guaranice a breach for @l VOC anaytes and
Shou be vertfed n case the reporied each i a false posive o Viny|Chioride and Styrene are no key analtes of nteresconcem.
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KF1 - Soluble metals,
KF3- Soluble metals,
KFSBG - Soluble metals,
WVDDO2 - Insoluble mefals,
WVDDOS - Insoluble mefals,
WVDDOS - Insoluble mefals,
KF1 - Insoluble metals,
KF3- Insoluble metals,
KFSBG - Insoluble metals
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Quality Control Parameter Frequency Compliance

“The folowing report summarises the frequency oflaboratory QC samples analysed within the analytcal lot() in which the submitted sample(s) was{were) processed. Actual rate should be greater than or equal fo
the expected rate. Aisting of breaches i provided in the Summary of Outiers.

Matix: AR Evaluation: x = Qualty Control frequency not within specifcation ; « = Qualty Conirol requency wittin speciication.
Rate (%) Qualty Control Specification

Anaivical Methods- ethod oc Reouiar | Actual | Exvected | Evauaton

Total Insoluble Mater (TIM) Eats1| 1 2 a3 500 v NEPM 2013 B3 & ALS QC Standard

Total Soids (TS) Eat| 1 2 833 500 v NEPM 2013 B3 & ALS QC Standard

“Total Soluble Mater (SM) Eatzs| 1 i3 83 e v NEPM 2013 B3 & ALS QC Standard

Total Insolule Mater (TIM) Eats1| 1 2 [ 500 v NEPM 2013 B3 & ALS QC Standard

Total Mitals - ICP-MS (mass/iter) EcooTuG| 3 “ 82 500 v NEPM 2013 B3 & ALS QC Standard

Total Sois (TS) Eat| 1 2 am 500 v NEPM 2013 B3 & ALS QC Standard

Total Soluble Mater (SM) Eats| 1 2 am aze v NEPM 2013 B3 & ALS QC Standard
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Brief Method Summaries

“The analytical procedures used by the Environmental Division have been developed rom estabiished intemationally recogrized procedures such as those pubished by the US EPA, APHA, AS and NEPM. In house:
eveloped procedures are employed in the absence of documented standards or by clent request. The following report provides brief descriptons of the analytical procedures employed for resultsreported in e
Certfcate of Analysi. Sotrces from which ALS methods have been developed are provided withinthe Method Descripions.

‘Ash Content (AC) AR | In house: Referenced to AS 3580.10.1. A gravimetric procedure reporting Ash content in deposited dust

‘Combustible Matter (CM) AR In house: Referenced to AS 3580.10.1. A gravimetric procedure reporting Combustible Matter in deposited dust.

Total Soluble Matter (SM) AR | Inhouse: Referenced to AS 3580 10.1. A gravimetric procedure reporting Soluble Solds in deposited dust.

Total Insoluble Matter (TIM) s AR Inhouse: Referenced to AS 3580.10.1. A gravimetric procedure reporting Total Insoluble solids in deposited
dust.

Total Solids (TS) Al AR | Inhouse: Referenced to AS 3580.10.1. A gravimetric procedure reporting Total Solds in deposited dust.

Total Metals - ICP-MS (massfiter) *FammiG AR | In house: Referenced to APHA 3125; USEPA SWW845, 6020 (ICPMS) Metals in Dust residue are quantiied by

ICPMS and reported as ug of the TIM.
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CERTIFICATE OF ANALYSIS
‘Work Order - EM2206291 Page 1of19
Client /ALS WATER AND HYDROGRAPHICS PTY LTD Laboratory. Environmental Division Melboume
Contact ROHAN OLIVER Contact Bronwyn Sheen
Address. 94 KERANG-KOONDROOK ROAD Address 4 Westall Rd Springvale VIC Australia 3171
KERANG 3578
Telephone — ‘Telephone +6138549 9600
Prect Mv214340 Oute Samples Reconed - 05-Apr-2022 1030 i
Ordernumber — Date Anaysis Commenced  © 21-Apr2022 N /\
C.OCrumber — Issue Date 28-Apr-2022 1759 S NATA
Sampler ROHAN OLIVER ;‘N BC=MRA
ste — N N
Quote number el LN A
No ofsamples eceied  : 84 Accedue o complance i
No.ofsampessnased -84 S 17035 Tesing

This feport supersedes any previous reporiis) with this reference. Resulls apply 0 the sample(s) as submitied, unless the sampiing was conducted by ALS. This document shall
ot be reproduced, except in full
‘This Certiicate of Analysis contains the following information:

® General Comments

® Analytical Resuts
Additional information pertinent to this report will be found in the following Separate attachments: Quality Control Report, QNQC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signatories

‘This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11
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Work Order Enz208291
Clent ALS WATER AND HYDROGRAPHICS PTY LTD
Project M214340 ALS

General Comments

The anaytical procedures used by ALS have been developed from established infemationally recognised procedures such as those pubished by the USEPA, APHA, AS and NEPM. In house developed procedures
are fully vaidated and are ofen at the cient request.

‘Where moisture determination has been performed, resuls arrepored on a dry weight basis.

Where a reported lessthan (<) esutis igher than the LOR, this may be due to primary sample extractdigestats dilution andior insuffiient sample for analysis.

Where the LOR of a reported resuit ifersfrom standard LOR, ths may be due o high moisture content, insuficien sampe (reduced weight employed) or matix inerference.

‘When samping time information is not provided by the cient, sanping dates are shown withouta ime component. I these instances, the ime component has been assumed by the laboratory for rocessing
purposes.
Where a resut i required to met compliance fmits the associated Uncerainty must be considered. Refer to the ALS Contactfor detals.

Key. (CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Absiracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
= This resulis computed fom individual analyts detectons at o above the level o reportng
0= ALS s not NATA accredited for these test.
~ = Indicates an esimaed value.
ALS Is ot NATA accredted fo the analysis of metals in dust deposiion gauge.
Analysi as per AS3580.10.1:2016. Samples passed though a 1 sieve prior to analysis. NATA accreditaion doss not apply fo resuls reported in g/ mth as sampling data was provided by the cient.
EAT20+EAT2S+EAT39+EA141+EAT42: EM2206291 #1.#12: Analysis as per AS3580.10.1-2016 Samples passed through  1mm sieve pri o analysis. NATA acereditation doss not appy for resutsreported in
gin?.mth as sampiing data was provided by the cient.
© Sampling period 282722 - 114722
© EATDIEAT2SIEATIOIEAT41IsEA1421: EM2206291 #13.428: Directional dust analyss as per AS3580.10.2-2013. Samples passed hrough a 1rm sieve prior to anaiyss. NATA accreditaion does not apply for
results reported in giimih as sampling data was provided by the dlent.
o EAT2D-EA125+EATIS-EAT41+EAL42 EM2206291 #1:#12: Sample exposure period s within the typica exposure period of 30+.-2 days s per ASI680.10.1
©  EAT2DI4EATZSIEATIOEAT41ISEA1421: EM2206291 #13:#15, #20-425, #25: Sample container was received with no iuid. 100mi of DI water was used to dissolve contents, perform analysis and fo calculation
of resuts.
EAT201+EAT25I+EATISI-EAT411+EAT421: EM2206291 #13-425: Sample exposure period is within the typical exposure period of 30+1-2 days as per AS3530.10.2
Directional dust analysis as per AS3580.10.2-2013. Samples passed through a 1mm sieve prio to analyss. NATA accreditation doss ot apply fo resuls reported n ginmith as sampling data was provided by
the dlent.
‘@ Fordust analysi, the Limt of Reporting (LOR) referenced in the reports for deposied matter parameters represerts the reporting increment rather than reporting imit.
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