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[bookmark: _Toc103592267][bookmark: _Toc105772567][bookmark: _Toc105773152][bookmark: _Toc105773241][bookmark: _Toc139978187][bookmark: _Toc166071784][bookmark: _Toc8136401][bookmark: _Toc8137287]Executive Summary 
ALS is engaged by the Department of Energy, Environment and Climate Action, Earth Resources Regulator (DEECA(ERR)) to undertake dust monitoring at the former Kangaroo Flat Mine. This report provides results and analysis of data collected from sampling in Q1 2024 for the Kangaroo Flat Mine site. 

DEECA(ERR) have 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, DEECA(ERR) engaged ALS to undertake depositional dust monitoring at their former Kangaroo Flat and Woodvale sites. 

This report analyses the data gathered in Q1 2024 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. ALS has completed the collection of samples/monitoring, analysis of lab results (Springvale ALS Laboratory - NATA accredited) and drafted the dust monitoring reports since Q3 2021.  

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 mullock overburden
· course tailings dam which has been covered with waste rock 
· two water dams which capture rainwater 
· various other smaller ponds for stormwater management
· process plant
· mine administration buildings and various sheds. 

This site is currently under care and maintenance. To keep dust levels down, DEECA(ERR) is applying a range of dust control measures at the site, including applying water and and ensuring vegetation cover, and minimising vehicle movements across the site. Inspections are carried out regularly to make sure that dust levels are minimised. To further minimise dust, the fine tailings dam was covered in mullock rock in October 2024. 

To maintain continuity and comparability of data, dust monitoring was undertaken at the same locations and a similar methodology and analysis process was followed in this report as per other quarters. Upon routine monthly monitoring, ALS field staff observed all monitoring sites where in good working order with no obvious variations to sites that would reflect abnormalities in results.

The original scope of dust monitoring at Kangaroo Flat was to operate and maintain four depositional dust gauges and a background site. Data from this control site will be used for comparative background analysis.

The purpose of dust monitoring is to assure the local community that dust issues are being minimised and managed effectively. The objective of the dust monitoring program at Kangaroo Flat is to gather baseline data and report exceedances when the site is in care and maintenance, including testing the effectiveness of dust control measures. These results will inform decision making on rehabilitation requirements and measures required to ensure works meet air quality standards (where available). 




As done previously in the CDM Smith Report, the following questions are answered for Q1 2024: 

· Did the dust deposition rates recorded in Q1 2024, exceed the adopted dust deposition criteria of 4 g/m2/month, measured as Total Insoluble Matter (TIM)?

In Q1 there was one instance where the dust level exceeded over the 4 g/m2/month criteria at site KF5 with a result of 8.5 g/m2/month (BG site). 

· Are dust deposition rates recorded in Q1 2024, comparable to available historic results in this area?


Overall results for Q1 were comparable to previous quarters for all sites recording results under 4 g/m2/month with the only exception at the background site (KF5) during January 2024. 

· Are arsenic concentrations recorded in deposited dust in Q1 2024, comparable to available historic results in this area?

As shown in Figure 8 the overall total arsenic mean value for all source monitoring sites for Q1 2024 excluding the background site was 67.1 mg/kg. The mean is below the 100 mg/kg assessment level yet higher than that recorded in Q4 2023.
Three exceedances did occur during January and February 2024. In January and February at KF1 values of 198.2 mg/kg and 148.1 mg/kg were recorded. At site KF2 a value of 168.7 mg/kg was also recorded which is above the 100 mg/kg assessment level. The predominate wind direction and speed can be seen in Figure 12 for January and February 2024 was coming from a South Westerly direction.

Continued monitoring at the background location KF5 (BG) provides additional data to which the site data can be compared. 




1 [bookmark: _Toc103592268][bookmark: _Toc105772568][bookmark: _Toc105773153][bookmark: _Toc105773242][bookmark: _Toc139978188][bookmark: _Toc166071785]Introduction

ALS was engaged by the Earth Resource Regulation (ERR) team in the Department of Jobs, Precincts and Regions (DJPR) to undertake dust monitoring at the Kangaroo Flat mine from the start of January 2021. On 1st January 2023 ERR joined a new Government department, the Department of Energy, Environment and Climate Action (DEECA). The ongoing engagement of ALS is now with DEECA Earth Resources Regulation (DEECA(ERR)). This report provides results and analysis of data collected from sampling in Q1 2024. ALS undertook the field component of maintaining dust gauges and replacing sample containers, as well as laboratory analysis of samples collected.  Samples were collected from locations specified by DJPR on a routine monthly basis (Figure 1 and Figure 2). These locations are displayed in Section 3.1 of this report.


2 [bookmark: _Toc103592269][bookmark: _Toc105772569][bookmark: _Toc105773154][bookmark: _Toc105773243][bookmark: _Toc139978189][bookmark: _Toc166071786]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 their former Kangaroo Flat and Woodvale sites. This report analyses the data gathered in Q1 2024 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 2023
· ALS Report for Q3 2023
· ALS Report for Q2 2023
· ALS Report for Q1 2023
· ALS Report for Q4 2022
· ALS Report for Q3 2022
· ALS Report for Q2 2022
· ALS Report for Q1 2022
· ALS Report for Q4 2021
· ALS Report for Q3 2021
· CDM Smith report for the first half of 2021
· Kralcopic Report for Q4 2018. 

All reports 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 site is located to the east of Kangaroo Flat, approximately 4 km south of 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, DEECA(ERR) is applying a range of dust control measures at the former the Kangaroo Flat Mine site, including applying water and ensuring vegetation cover where practical, and minimising vehicle movements. Inspections are also carried out regularly to make sure dust levels are being maintained.  

To ensure continuity and comparability of data, monitoring was undertaken at the same previous locations, and similar methodology and analysis was used. This report builds on the previous results and provides baseline information to potentially inform decisions around some aspects of rehabilitation.

2.1 [bookmark: _Toc139978190][bookmark: _Toc166071787]Scope and Objectives

The scope of dust monitoring at Kangaroo Flat is to operate and maintain five depositional dust gauges. 

All depositional dust gauges 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 DEECA(ERR) and were in line with historical requirements during the previous monitoring program undertaken by Kralcopic to meet its legislative requirements. This alignment maintains continuity and comparability of results.

[bookmark: _Hlk133567707]The purpose of dust monitoring is to check that dust issues are 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 2024 data:

· Did the dust deposition rates recorded in Q1 2024, exceed the adopted dust deposition criteria of 4 g/m2/month, measured as Total Insoluble Matter (TIM)?
· Are dust deposition rates recorded in Q1 2024, comparable to available historic results in this area?
· Are arsenic concentrations recorded in deposited dust in Q1 2024, comparable to available historic results in this area?


2.2 [bookmark: _Toc103592271][bookmark: _Toc105772571][bookmark: _Toc105773156][bookmark: _Toc105773245][bookmark: _Toc139978191][bookmark: _Toc166071788]Regulatory Environment

The Environment Protection Authority (EPA) has overarching responsibility for administering legislation related to the air quality across Victoria. The EPA administers the Environment Protection Act 2017 and the Environment Protection Regulations 2021 under which Environmental Reference Standards (ERS) and related Guidelines are provided.

The purpose of the ERS is to support the protection of human health and the environment from harms posed by pollution and waste. The ERS does this 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 the Mining PEM 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. As stated in PEM, Results of monitoring should not exceed 4g/m2/month (no more than 2g/m2/month above background) as a monthly average.

Under the new EPA legislation, duty holders have responsibility under the general environmental duty to apply controls to eliminate or minimise risks of harm to human health and the environment as far as reasonably practicable. 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: _Toc139978192][bookmark: _Toc166071789]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: _Toc139978193][bookmark: _Toc166071790]Measurement of Dust

[bookmark: _Toc103592274][bookmark: _Toc105772574][bookmark: _Toc105773159][bookmark: _Toc105773248][bookmark: _Toc139978194][bookmark: _Toc166071791][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: _Toc166071753][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: _Toc166071754]Figure 2 - Kangaroo Flat - Control Site Location KF5 (BG)

[image: ]
[bookmark: _Ref87300980][bookmark: _Toc166071755]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: _Toc139978195][bookmark: _Toc166071792]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 (Figure 4) 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: _Ref129854051][bookmark: _Toc166071756]Figure 4 - Kangaroo Flat - Dust Deposition Gauge KF1 (W)

[bookmark: _Toc103592276][bookmark: _Toc105772576][bookmark: _Toc105773161][bookmark: _Toc105773250][bookmark: _Toc139978196][bookmark: _Toc166071793]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: _Toc139978197][bookmark: _Toc166071794]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 mine site contributions, but may also be attributed to other sources such as agriculture, unsealed roads, etc.


[bookmark: _Toc103592278][bookmark: _Toc105772578][bookmark: _Toc105773163][bookmark: _Toc105773252][bookmark: _Toc139978198][bookmark: _Ref153967943][bookmark: _Toc166071795]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.
· If dust levels exceed these values, then site management practices should be reviewed, and additional dust controls investigated.
· 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 dust (fugitive dust). Deposited dust monitoring, when conducted over a set time, 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: _Toc139978199][bookmark: _Toc166071796]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 health hazard or 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 are useful for health effect considerations.

[bookmark: _Hlk132903240]The tailings dam level located at Kangaroo Flat Mine is not continuously monitored by ALS.

4 [bookmark: _Toc103592280][bookmark: _Toc105772580][bookmark: _Toc105773165][bookmark: _Toc105773254][bookmark: _Toc139978200][bookmark: _Toc166071797]Dust Deposition Results
[bookmark: _Toc103592281][bookmark: _Toc105772581][bookmark: _Toc105773166][bookmark: _Toc105773255][bookmark: _Toc139978201][bookmark: _Toc166071798][bookmark: _Toc8136420][bookmark: _Toc8137306][bookmark: _Toc8137501]4.1	Kangaroo Flat Mine – Q1 2024

Dust deposition analysis results are presented in Table 1 and the accompanying Laboratory Certificates of Analysis are presented in Appendix B.

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: _Toc139978202][bookmark: _Toc166071799]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 2024. See Figure 5 below.

Dust deposition rate were low with the only exceedance recorded at KF5, background site during the January, February and March 2024 period. KF5 (BG) recorded a high reading of 8.5 g/m2/month during January. When the data from all source monitoring sites was averaged for Q1 2024 (excluding the background site), an average of 0.87 g/m2/month was recorded. This value is below the inferred background level suggested within the Mining PEM. When reviewing both exceedance criteria's all sites remained under the 4 g/m2/month. 

[image: ]
[bookmark: _Ref89200954][bookmark: _Toc166071757]Figure 5 - Kangaroo Flat - Total Insoluble Matter (TIM) g/m2/month – Q1 2024
Red dotted line is the criteria used for the purpose of this report.




[bookmark: _Toc103592283][bookmark: _Toc105772583][bookmark: _Toc105773168][bookmark: _Toc105773257][bookmark: _Toc139978203][bookmark: _Toc166071800][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 all between 0.1 g/m2/month and 0.7 g/m2/month.  
[image: ]
[bookmark: _Ref96338959][bookmark: _Toc166071758]Figure 6 - Kangaroo Flat - Total Ash Content g/m2/month – Q1 2024

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. 
[bookmark: _Toc166071759][image: ] Figure 7 - Kangaroo Flat - Ash Content/TIM Ratio – Q1 2024
Figure 7 shows that ash content in the samples throughout Q1 2024 were generally low The results above are also representative of the background site.

[bookmark: _Toc103592284][bookmark: _Toc105772584][bookmark: _Toc105773169][bookmark: _Toc105773258][bookmark: _Toc139978204][bookmark: _Toc166071801]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. Arsenic and Manganese results for Q1 2024 were within historical ranges, when compared to historical data sets from 2022 and 2023 have been reported in section 9.1, 9.2 and 9.3 and are trending within similar ranges.

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 mg/kg. This is calculated by adding soluble and insoluble arsenic µg/m2/month 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.

Total arsenic concentrations for Q1 ranged from 1.1 to 198.2 mg/kg (KF2) with a mean of 67.1mg/kg across all source monitoring sites excluding the KF5 (BG) site. The mean is below the 100 mg/kg assessment level. 

 [image: ]
[bookmark: _Ref141281423][bookmark: _Ref141281417][bookmark: _Toc166071760]Figure 8 - Kangaroo Flat - Total Arsenic/Total Solids(mg/kg)  – Q1 2024


During January, February and March the predominate wind direction and speed can be seen in Section 5 of the report, showing the predominant wind direction was from the Southwest. This has historically influenced the elevated level of dust collected at KF2 (E). The readings for Q1 2024 (average 67.1 mg/kg not including BG site) were higher in comparison to last quarter Q4 2023 (average 43.6mg/kg). The exceedances recorded during the monitoring period are a calculation which can be biased when a low solids value is recorded against a higher arsenic reading which in turn affects the ratio. 


DEECA(ERR) undertakes regular inspections to identify any dust issues at site. This assists with promptly identifying and addressing issues (e.g., by the maintenance and enhancement of dust control measures). However, at times climatic conditions such as wind speed, direction and rainfall can cause elevated  readings. Potential attributes that may influence a high result can include agricultural practices and unsealed roads as mentioned in section 3.5	Dust Monitoring Standards


[bookmark: _Toc103592285][bookmark: _Toc105772585][bookmark: _Toc105773170][bookmark: _Toc105773259][bookmark: _Toc139978205][bookmark: _Toc166071802]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: ]
[image: ]

ALS currently does not have NATA accreditation for metals analysis of ambient air but is in the process of gaining accreditation. Nevertheless, ALS is operating as though this accreditation is in place and expects to finalise the accreditation process in 2023.

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: _Toc166071803]Weather Station Results Kangaroo Flat Q1 

ALS installed a Weather Station at the Kangaroo Flat site and allocated it a new Site Number - 407811A Kangaroo Flat weather station. Parameters collected include Rainfall, Air Temperature, Relative Humidity, Wind Direction, Wind Velocity and Solar Radiation. 
Data for these parameters shown below include January - March 2024 data. RF totals for January 2024 recorded 148.60mm, February 2024 recorded 10.60mm and March (up to 12:20 28/03/2024) 3.00mm. The maximum wind velocity measured in meters/second was recorded on the 13/02/2024 with a recorded value of 8.510 m/s. Maximum air temperature was recorded on the 13/02/2024 at 38.48 degrees. 


5.1 [bookmark: _Toc141259098][bookmark: _Toc166071804]Stacked Data Plot Q1 January 2024
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[bookmark: _Toc166071761]Figure 9 – Kangaroo Flat – Q1 2024 January 407811A Stacked data plot





5.2 [bookmark: _Toc166071805]Wind Rose Data Plot Q1 January 2024
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[bookmark: _Toc166071762]Figure 10 - 407811A Wind Rose Q1 January Kangaroo Flat Weather Station





5.3 [bookmark: _Toc166071806]Stacked Data Plot Q1 February 2024
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[bookmark: _Toc166071763]Figure 11 - Kangaroo Flat – Q1 2024 February 407811A Stacked data plot




5.4 [bookmark: _Toc166071807]Wind Rose Data Plot Q1 February 2024
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[bookmark: _Ref159581764][bookmark: _Ref159581751][bookmark: _Toc166071764]Figure 12 - 407811A Wind Rose Q1 February Kangaroo Flat Weather Station




5.5 [bookmark: _Toc166071808]Stacked Data Plot Q1 March 2024
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[bookmark: _Toc166071765]Figure 13 - Kangaroo Flat – Q1 2024 March 407811A Stacked data plot

Data ends before the end of the monitoring period due to vandalism at the site. The wind sensor and anemometer were damaged, and no data is available from the 24/03/2024. ALS downloaded the weather station on the routine visit on the 28/03/2024. 




5.6 [bookmark: _Toc166071809]Wind Rose Data Plot Q1 March 2024
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[bookmark: _Toc166071766]Figure 14 - 407811A Wind Rose Q1 March Kangaroo Flat Weather Station





5.7 [bookmark: _Toc166071810]Stacked Data Plot Entire Period Of Record
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[bookmark: _Toc166071767]Figure 15 - Kangaroo Flat AWS data full period of record







6 [bookmark: _Toc103592286][bookmark: _Toc105772586][bookmark: _Toc105773171][bookmark: _Toc105773260][bookmark: _Toc139978206][bookmark: _Toc166071811]Summary of Results

Results are discussed in detail throughout the relevant sections in this report. In summary, the overall results for Q1 2024 recorded under the 4 g/m2/month TIM level. 

The key findings for Q1 2024 are as follows:

· There was one exceedance of the 4 g/m2/month criteria at site KF5 (background) in January 2024. There were 15 samples collected this quarter. 
· The overall total arsenic mean value for all source monitoring sites for Q1 2024 was 67.1 mg/kg and well below the 100 mg/kg assessment level.

· Barium and Manganese in soluble fraction generally recorded lower results during Q1 2024 when averaged over the quarter and compared against Q4 2023.
· Barium and Manganese in insoluble fraction also recorded lower results during Q1 2024 when averaged over the quarter and compared against Q4 2023.

[bookmark: _Toc103592287][bookmark: _Toc105772587][bookmark: _Toc105773172][bookmark: _Toc105773261][bookmark: _Toc139978207][bookmark: _Toc166071812]7	Further Considerations
DEECA has advised that they will continue to monitor the site for dust emissions and ensure that a range of dust control measures are applied during this care and maintenance phase of the rehabilitation project. DEECA is also reviewing the effectiveness of dust control measures and monitoring on an ongoing basis and adopting a continuous improvement approach to dust minimisation and monitoring.

The installation of an onsite weather monitoring station has been completed and is providing information to ALS and DEECA(ERR) to support dust monitoring and management at the Kangaroo Flat site. Weather information applicable to the results are included in this report where a full quarter of data can be reviewed. 


[bookmark: _Toc103592288][bookmark: _Toc105772588][bookmark: _Toc105773173][bookmark: _Toc105773262][bookmark: _Toc139978208][bookmark: _Toc166071813]7	References

· ALS Hydrographics Pty Ltd (2021), Kangaroo Flat Dust Monitoring Q3 2021 Report. (ALS Report)
· [bookmark: _Hlk111555504]ALS Hydrographics Pty Ltd (2021 Kangaroo Flat Dust Monitoring Q4 2021 Report. (ALS Report)
· ALS Hydrographics Pty Ltd (2022), Kangaroo Flat Dust Monitoring Q1 2022 Report. (ALS Report)
· ALS Hydrographics Pty Ltd (2022), Kangaroo Flat Dust Monitoring Q2 2022 Report. (ALS Report)
· ALS Hydrographics Pty Ltd (2022), Kangaroo Flat Dust Monitoring Q3 2022 Report. (ALS Report)
· ALS Hydrographics Pty Ltd (2022), Kangaroo Flat Dust Monitoring Q4 2022 Report. (ALS Report)
· ALS Hydrographics Pty Ltd (2023), Kangaroo Flat Dust Monitoring Q1 2023 Report. (ALS Report)
· ALS Hydrographics Pty Ltd (2023), Kangaroo Flat Dust Monitoring Q2 2023 Report. (ALS Report)
· ALS Hydrographics Pty Ltd (2023), Kangaroo Flat Dust Monitoring Q3 2023 Report. (ALS Report)
· ALS Hydrographics Pty Ltd (2023), Kangaroo Flat Dust Monitoring Q4 2023 Report. (ALS Report)
· 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)
· CDM Smith (2021), Kangaroo Flat Mine - Dust Monitoring Report - January to June 2021. (CDM Smith Report)
· Department of Conservation (2010), Contaminated Sites Management Series, Assessment Levels for Soil, Sediment and Water, February 2010. (Contaminated Sites Assessment Levels)
· EPA (Vic) Publication 1191 (2007), Protocol for Environmental Management - Mining and Extractive Industries. (Mining PEM)
· EPA Publication 1961 (2022), Guideline for Assessing and Minimising Air Pollution in Victoria, February 2022. (Assessing and Minimising Guideline)
· EPA Publication 440.1 (2002), A Guide to the Sampling and Analysis of Air Emissions and Air Quality, December 2002. (Sampling and Analysis Guideline)
· Kralcopic Pty Ltd (2018), Quarterly Environmental Monitoring Report – Kangaroo Flat Dust Monitoring, October to December 2018. (Kralcopic Report)
· National Environment Protection Council (1998), National Environment Protection (Ambient Air Quality) Measure, July 2018. (NEPM AAQ)
· Victorian Government (2001), Statement of Environment Protection Policy (Air Quality Management), Victorian Government Gazette, No S 240, 21 December 2001. (SEPP AQM)
· Victorian Government (2016), State Environment Protection Policy (Ambient Air Quality), Original Policy including Two Variations, Victorian Gazette Nos S19, S240 and G30, published on 9 February 1999, 21 December 2001, and 28 July 2016, respectively. (SEPP AAQ)
· Victorian Government (2021), Environment Reference Standard, under the Environment Protection Act 2017, Victorian Government Gazette, No. S 245, 26 May 2021. (ERS)
· EPA NSW Publication, Approved Methods for the Modelling and Assessment of Air Pollutants in NSW, (2017)
	

	






19
Kangaroo Flat Dust Monitoring Report Q1 2024
RIGHT SOLUTIONS · RIGHT PARTNER					             www.alsglobal.com
[bookmark: _Toc103592289][bookmark: _Toc105772589][bookmark: _Toc105773174][bookmark: _Toc105773263][bookmark: _Toc139978209][bookmark: _Toc166071814]8	Tables
[bookmark: _Ref89200855][bookmark: _Ref89200868][bookmark: _Toc166071822]Table 1 - Kangaroo Flat - Dust Deposition Data
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[bookmark: _Toc103592290][bookmark: _Toc105772590][bookmark: _Toc105773175][bookmark: _Toc105773264][bookmark: _Toc139978210][bookmark: _Toc166071815]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: _Toc139978211][bookmark: _Toc166071816]9.1	Arsenic
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[bookmark: _Toc166071768]Figure 16 - Kangaroo Flat - Arsenic in Soluble Fraction – Q1 2024 
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[bookmark: _Toc166071769]Figure 17 - Kangaroo Flat - Arsenic in Insoluble Fraction – Q1 2024



[image: ]
[bookmark: _Toc166071770]Figure 18 - Kangaroo Flat - Arsenic in Soluble Fraction - 2023-2024
An asterisk (*) has been placed over the samples which record as less than (<) the value x displayed on the graph.

[image: ]
[bookmark: _Toc166071771]Figure 19 - Kangaroo Flat - Arsenic in Insoluble Fraction - 2023-2024
An asterisk (*) has been placed over the samples which recorded as less than (<) the value x displayed on the graph.



[bookmark: _Toc139978212][bookmark: _Toc166071817]9.2	Barium

[image: ]
[bookmark: _Toc166071772]Figure 20 - Kangaroo Flat - Barium in Soluble Fraction – Q1 2024
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[bookmark: _Toc166071773]Figure 21 - Kangaroo Flat - Barium in Insoluble Fraction – Q1 2024
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: _Toc166071774] Figure 22 - Kangaroo Flat - Barium in Soluble Fraction - 2023-2024
An asterisk (*) has been placed over the samples which recorded as less than (<) the value x displayed on the graph.


[image: ]
[bookmark: _Toc166071775]Figure 23 - Kangaroo Flat - Barium in Insoluble Fraction - 2023-2024
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: _Toc139978213][bookmark: _Toc166071818]9.3	Manganese
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[bookmark: _Ref132988342][bookmark: _Toc166071776]Figure 24 - Kangaroo Flat - Manganese in Soluble Fraction – Q1 2024
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[bookmark: _Toc166071777]Figure 25 - Kangaroo Flat - Manganese in Insoluble Fraction – Q1 2024
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: _Toc166071778]Figure 26 - Kangaroo Flat - Manganese in Soluble Fraction - 2023-2024
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[bookmark: _Toc166071779]Figure 27 - Kangaroo Flat - Manganese in Insoluble Fraction - 2023-2024
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: _Toc139978214][bookmark: _Toc166071819]9.4	Trend Graphs
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[bookmark: _Ref89201023][bookmark: _Toc166071780]Figure 28 - Kangaroo Flat - Total Insoluble Matter (TIM) - 2023-2024

Figure 27 shows TIM from throughout 2023 and 2024. The chart shows one exceedance of the recommended PEM criteria occurred during January 2024 at KF5 background site. Overall average of reported TIM for Q1 2024 recorded 0.87 g/m2/month and 0.92 g/m2/month for 2023. This is well below the exceedance criteria. (excludes the background data.)
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[bookmark: _Ref96009823][bookmark: _Toc166071781]Figure 29 - Kangaroo Flat - Total Ash Content - 2023-2024
An asterisk (*) has been placed over the samples which recorded as less than (<) the value x displayed on the graph.

Figure 28 provides graphical summary of total ash content throughout 2023 and 2024. As can be seen from this graph, most of the data for Q1 2024 was between 0.1 and 0.5 g/m2/month, not inclusive of the KF5 background site. 
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[bookmark: _Ref103089034][bookmark: _Toc166071782]Figure 30 - Kangaroo Flat - Ash Content/TIM Ratio - 2023-2024
An asterisk (*) has been placed over the samples which recorded as less than (<) the value x displayed on the graph.

Figure 29 shows the Ash Content/TIM Ratio for all months in 2023 and 2024. The ratio values for Q1 2024 were slightly higher when compared to other Q4 2023. 
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[bookmark: _Ref89201904][bookmark: _Toc166071783]Figure 31 - Kangaroo Flat - Total Arsenic/Total Solids - 2023-2024
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 29 and Figure 30 above, it can be concluded that these results for Q1 2024 are trending in line with previous results. The were three exceptions to this KF1 during January (198.2) and February (148.1) and KF2 (168.7) during February 2024.
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Client /ALS WATER AND HYDROGRAPHICS PTY LTD Laboratory Environmental Division Melboume
Contact ROMAN OLIVER Gontact Customer Services EM
Address. 94 KERANG-KOONDROOK ROAD Address 4 Westall Rd Springvale VIC Australia 3171

KERANG 3578
Teephone — Teiephone +613 8549 9500
Project MV214940 Date Samples Recsived 03-Apr-2024 1055 i,
Order number — Date Analysis Commenced - 09-Apr-2024 S, A
COCnumber — Issue Date: 18-Apr2024 1705 S NATA
Sampler RoOlver M A
o S cronr = W
Guote rumer ME96820 V2 KA Rtaon . 25
No-ofsamples recsved - B4 Aecedted o o it
Mot et o OIS Tesing

This report supersedes any previous reporils) with tis reference. Resulls apply (© e sample(s) as submitied, unless the sampling was conducted by ALS. This document shal
not be reproduced, except n full
This Certficate of Analysis contains the following information:

® General Comments

® Analytical Results
Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QAQC 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

Eric Chau Metals Team Leader ‘Melbourne Inorganics, Springvale, VIC

Jarwis Nheu NNon-Metals Team Leader ‘Melbourne Inorganics, Springvale, VIC

Tight solutions. right partner.
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Clent ALS WATER AND HYDROGRAPHICS PTY LTD
Project MV214380

General Comments

The anaiyical procedures used by ALS have been developed flom establshed infemationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM. In house developed procedures
are fully validated and are often at the cent request

Where moisture determination has been perormed,results are reported on a iy weight basis.
Where a reported less than (<) resut i higher than the LOR, tis may be due to primary sample extractdigestate iiion andlor nsufficient sanpie for anaysis.

Where the LOR of a reported resultdiffers from standard LOR, tis may be du {0 high moisture content, insuficient sample (reduced weight enployed) or matri interference.

‘When sampling time information s not provided by th clint, sampling dates are shown without a ime component. I these instances, the fime component has been assumed by the laboratory or processing
purposes.
‘Where a resut i required to meet compliance limis the associated uncertainty must be considered. Refer o the ALS Contract for detak.

Key ‘CAS Number = CAS registy number flom database maintained by Chemical Abstracts Services. The Chemical Abstacts Service s a division of the American Chemical Society.

= ALS is not NATA accredited for hese fests.

@ ALSis not NATA accredited for the analyss of metals in dust depositon gauge.

® Dustanalysis as per AS3580.10.1-2016. Samples passed through a fmim sieve prior to analysis. NATA accreditation does not apply for results reported in deposition units &.., /. mth where the samping
procedure s not NATA accredited. ALS Mudgee laboratory is NATA accredited forcustsamping, therefore ALS Mudgee reported deposton unifs are aceredied.

®  Itis recogrised that insoluble barum i ess than ashed barium for sample #1, #5, #9, #10, #17, #20, #25, #2, #34, #37, #38, #45, #48 and #53 _ However the diference is witin experimental variaon of the.
methods.

© Sample#3, #4,#5 #7, #15, #21, #24,#26, 427, #31, 432, 433, #35, #43, #49, #52, #54 and #55. A comparison of barum in insoluble and ash metals resuls has exceeded the expected RPD crtera. A cautous
‘approach has been taken towards this and the higher ash resuts have been reported while LOR of the nsoluble has been raised as a result. This s potentially due fo the heferogensiy ofthe fitered matter
disrbution.

‘@ Itis recogrised that insolubl arsenic s less than ashed arsenic for sample #15, #17, #19, #21, #24, 427, #43, #45, #47, #49, #52 and #55 _ Howsver the diference is withn experimental variaton ofthe methods.

‘Sample #2, 3, #4, 47, #13, 430, #31, #32, #35 and #41. A comparison of arsenicininsoluble and ash mefals resits has exceeded the expected RPD creria. A caufious approach has been taken towards this

‘and the higher ash results have been reported while LOR of the insoluble has been raised as a resul. Thisis potentaly due to the heterogenety of the fitered matter istbution.

Dust collected from 2912124 to 28/3124.

[EAT20-EA142EM2405137-Sample#1-12, exposure period i within the fypical exposure period of 30+1-2 daye as per AS3580.10.1

‘Sample container was received with no liuid. 100 of DI water was used to dissalve contents, perform analysis and for calouation of resus.

[EAT201EA1421EM2405137:Sample#13.28 Sample exposure period is within the typical exposure period of 30+1-2 days as per AS3580.10.2

"Dust samples have been dosed with Benzalkorium chlorde prior to sample colletion and a correction factor of 0.030g has been used for calculatons.

Direcional dust analysi as per AS3580.10.2-2013. Sampies passed through a 1mm sieve prir o analysis. NATA accreditation doss not apply for results reported in g/ mih as sanping data was provided by

the clnt.

For dust analysis, the Limit of Reporting (LOR) referenced in the reports for deposited matier parameters represents the reporting increment rather than reporting imit.
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CERTIFICATE OF ANALYSIS

Work Order - EM2401422 Page
Clent ALS WATER AND HYDROGRAPHICS PTY LTD Laboratory
Contact ROHAN OLIVER Contact
Address 94 KERANG-KOONDROOK ROAD Address
KERANG 3579
Telephone: — Telephone
Project MV214940 Date Samples Received
Order number — Date Analysis Commenced
C0.C number — Issue Date
‘Sampler ROHAN OLIVER
Site Woodvale & Kangaroo Fiat
Quote number ME/968/720 V2
No. of samples received 8
No.of samples analysed 81

1of19

Environmental Division Melbourne
Customer Services EM

4 Westall Rd Springvale VIC Australia 3171

+613 8549 9600
02-Feb-2024 09:50
09-Feb-2024
20-Feb-2024 17:21

',

i

S, A
Sowie  NATA

RATONS
Pl Aecodtatono 25
Accredied forcomplince with
BOMC 17025 Testing

],
il

This report supersedes any previous report(s) with this reference. Results apply (o the sample(s) as submitied, unless the sampling was conducted by ALS. This document shall

not be reproduced, except n full
This Certiicate of Analysis contains the following information:
@ General Comments
® Analytical Resuits
Additional information pertinent to this report wi
Quality Review and Sample Receipt Notification.

be found in the following separate attachments: Quality Control Report, QAQC Compliance Assessment to assist with

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 Posiion

Acereditation Gategory

Eric Chau Metals Team Leader

Tight solutions. right partner.

Melbourne Inorganics, Springvale, VIC
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Work Order EM2401422
Client ALS WATER AND HYDROGRAPHICS PTY LTD
Project MV214540

General Comments
The analytical procedures used by ALS have been developed from established intemationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM. In house developed procedures
are fully validated and are often at the client request
‘Wnere moisture determination has been performed, results are reported on a dry weight basi.
Wners a reported less than (<) result is higher than the LOR, this may be due to primary sample extractdigestate diution and/or insuficient sampl for analysis.
e the LOR of a reported result difers from standard LOR, tis may be due to high moisture content, insufficient sample (reduced weight employed) or matrix nterference.
‘When sampiing ime information is not provided by the clint, sampiing dates are shown without a Sime component. In these instances, the ime component has been assumed by the laboratory for processing
purposes.
‘Wnere a resultis required to meet compliance limits the associated uncertainty must be considered. Refe to the ALS Contract for defals.
Key (CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division ofthe American Chemical Society.
LOR = Limit of reporting
= This resutis computed from individual analyte detections at or above the level of reporting

LS s not NATA aceredited for these fests.
Indicates an estimated value.

® Sample 9, 37, 18, 45, 26, 54, 27 and 55 comparison of asrenic in insoluble and ash metals results has exceeded the expected RPD eriteia. A cautious approach has been taken towards this and the higher ash
results have been reported while LOR of the insoluble has been raised as a result Thisis potentially dus to the heterogenety of the fitered matter distribution.

©  Sample #3,#5-14, 16, 18-27, 31, 3342, 44 and 46-55 comparison of barium in insoluble and ash metals results has exceeded the expected RPD critera. A caufious approach has been taken fowards this and the.
higher ash results have been reported while LOR of the insoluble has been raised as a resul. This is potentally due to the heterogeneity of the fitered matter distibution.

® Sample #3, 37, 26 and 54 comparison of manganese in insoluble and ash metals results has exceeded the expected RPD critera. A cautious approach has been taken towards this and the higher ash results
have been reported while LOR of the insoluble has been raised as a resull. Tis is pofentally due to the heterogensity of the fitered matter istibution

ALS is not NATA accredited fo the analysis of metals in dust depostion gauge.

Dust analysis as per AS3580.10.1-2016. Samples passed through a 1mm sieve prior o analysis. NATA accreditation doss not apply for esuls reporied in deposition units &.g., Gin¥mih where the sampiing

procedure s not NATA aceredited. ALS Mudgee laboratory is NATA aceredited for dust sampling, therefore ALS Mudgee reported depositon units are accredited
Itis recognised that ash is less than insoluble arsenic for samples 6834, 10838, 15843, 22850 and 23851. However, the diference is within experimental variation of the methods.

Wi recoisd tat s sl b fo sl 2830, 17845 ad 27855, Howeve, e dfrenc s witn expermera riaon of e .
Wi rcoisd it manganee i sh s v sl anganees o sampes 10535, 5643 and 5845 Fowere, e Gfrence s witin&xermenal vartinof e mthocs

120 £A142 ENCA01E22 Sl 1725, oo e s day hich s cutide e i erposure erd o 012 oy e ASSSR0102

201 A2 EN2A01422 S 116, oo et Wi e il et po f $0+12 ey 50 or ASSERD 102

Dustsamplshav boo dosedwilh Bnzakomm o prort sampecolecion an  arecion acr of 0303 b sed o st

Dfecions st antys 2 er ASSEED 102 201, Sapls aseed s s pror o anayss NATA csreiaion does o s prte n i s samping it wesprovidd b
o it iy, h i ofReprtinLOR) frecadin the e o dosted el st et h oo e ater o




image46.png
Page 3of1e

Work rder Ewzioraz
Client. 'ALS WATER AND HYDROGRAPHICS PTY LTD
Progct wv2143:0
Analytical Results
Suo-Matric: DEPOSITIONAL DUST Sample D WuDDoT WvbD0z WVDD03 WvDD04 WVDD07EG
(et AR)
Samping dare e | 3092038 1040 002 1050 032024 10 0 30 10 ENTEr R
Compound Caswamber| LoR | umt Evziorazz ot Evziorazz ot Btz 0t Ezorazz oz B2z 0z
oot et Fewar oot iy

EA120: Ash Content

“Ash Content ] 01| gmemonn 08 <01 05 X 02

o Contentma] — = ™ @3 = g = 5

EA139: Total Soluble Mater

“Total Soluble Matter —] 01 | gmmontn 80 15 12 <01 16
Total Soluble Matter (mg) = ) mg 5] = g = £
EA141: Total Insoluble Matter
“Total Insoluble Mafter —] 01 | gmmontn 17 03 05
Total nsoluble Matter (mg) = ) mg @ Eg El g w0
EA142: Total Solids
“Total Solids —] 01 | gmmontn 13 25 29 01 21
Total Solids (mg) = ) mg 713 @ 5 z W
EGO20T: Total Metals by ICP-MS
o Arsenic 7440.382| 000 | g/ month 104 43 592 448 288
o Barium 744035.3| 0050 | pgimrmonth EQ EX 780 EQ 725
o Manganese 7433965 0050 | pgimr montn 3 3 540 EX ED
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Client. 'ALS WATER AND HYDROGRAPHICS PTY LTD
Progct wv2143:0
Analytical Results
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Client. 'ALS WATER AND HYDROGRAPHICS PTY LTD
Progct wv2143:0
Analytical Results
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Analytical Results
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